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 This book is intended to synthesize current medical literature on critical top-
ics in geriatric dermatology, a fi eld that is likely to become more important as 
longevity in much of the world population increases. Historically, much of 
the fi eld of skin aging has focused on aesthetics, but my career goal is to try 
to bridge the divide between the cosmetic aspects of skin aging and the very 
real medical issues of aging skin. Hopefully, this book will inspire other der-
matologists as well as other physicians, researchers, and students to recog-
nize the importance of medical issues of aging as it pertains to the skin. The 
ultimate goal is to spark research into these issues and narrow gaps in geriat-
ric dermatology knowledge to improve patient care.  

  Redwood City, CA, USA     Anne     Lynn     S.     Chang, MD     

  Pref ace   



     



ix

 I wish to thank Maureen Alexander for her assistance in making this book 
a reality.  

  Acknowledgements  



     



xi

   Dermato-pharmacology in Older Patients ..........................................  1   
    Olivia   Yu-Ping   Lai     and     Justin   Endo    

    Pruritus in Older Patients ....................................................................  31   
    Kevin   Chun-Kai   Wang    

    Aged-Related Changes in the Nails .....................................................  41   
    John   Montgomery   Yost    

    Hormonal Regulation and Systemic Signals of Skin Aging ..............  55   
    Gregory   W.   Charville     and     Anne   Lynn   S.   Chang    

    Psoriasis Therapy in the Geriatric Population ...................................  65   
    Daniel   C.   Butler     and     John   Y.  M.   Koo    

    Supportive Skin Care in Older Patients .............................................  71   
    Staci   Brandt     and     Matthew   Meckfessel    

    Long-Term Care Dermatology .............................................................  77    
 Robert   A.   Norman      

  Evidence-Based Treatment of Actinic Keratoses 
in Older Adults ......................................................................................  89   
    Shannon   Famenini    ,     Nason   Azizi    ,     Andy   Liu    , 
and     Anne   Lynn   S.   Chang    

    Recent Advances in Skin Cancer Treatment in Older Adults ...........  97   
    Anne   Lynn   S.   Chang       

   Index .......................................................................................................  105    

  Contents 



     



xiii

     Nason     Azizi  ,   M.D.       Department of Dermatology ,  Stanford University School 
of Medicine  ,  Redwood City ,  CA   ,  USA     

      Staci     Brandt  ,   PA-C, M.B.A., M.S.       Corporate Medical Affairs, Galderma 
Spirig, Egerkingen, Switzerland        

      Daniel     C.     Butler  ,   M.D.       Department of Dermatology ,  Massachusetts General 
Hospital  ,  Boston ,  MA   ,  USA     

      Anne     Lynn     S.     Chang  ,   M.D.       Department of Dermatology ,  Stanford 
University School of Medicine  ,  Redwood City ,  CA   ,  USA     

      Gregory     W.     Charville       Departments of Dermatology and Pathology, 
Stanford University School of Medicine, Redwood City, CA, USA        

      Justin     Endo  ,   M.D.       Department of Dermatology ,  University of Wisconsin- 
Madison    ,  Madison ,  WI   ,  USA     

     Shannon     Famenini  ,   M.D.       David Getier School of Medicine  ,  Los Angeles , 
 CA   ,  USA     

     John     Y.M.     Koo  ,   M.D.       Department of Dermatology ,  UCSF  ,  San Francisco , 
 CA   ,  USA     

     Olivia     Yu-Ping     Lai  ,   B.S.       Keck School of Medicine of the University of 
Southern California, School of Medicine  ,  Los Angeles ,  CA ,  USA     

     Andy     Liu  ,   B.S.       Albert Einstein College of Medicine  ,  Bronx ,  NY ,  USA     

      Matthew     Meckfessel  ,   Ph.D.       Medical Communications  ,  Fort Worth ,  TX ,  USA     

      Robert     A.     Norman  ,   D.O., M.P.H., M.B.A.       University of Central Florida, 
College of Medicine  ,  Tampa ,  FL ,  USA     

      Kevin     Chun-Kai     Wang  ,   M.D., Ph.D.       Department of Dermatology ,  Stanford 
University School of Medicine  ,  Stanford ,  CA ,  USA     

      John     Montgomery     Yost  ,   M.D., M.P.H.       Department of Dermatology , 
 Stanford University School of Medicine  ,  Redwood City ,  CA ,  USA      

  Contributors 



1© Springer International Publishing Switzerland 2015 
A.L.S. Chang (ed.), Advances in Geriatric Dermatology, DOI 10.1007/978-3-319-18380-0_1

      Dermato-pharmacology in Older 
Patients 

               Olivia     Yu-Ping     Lai       and     Justin     Endo     

        O.  Y.-P.   Lai ,  B.S.       
  Keck School of Medicine of the University 
of Southern California ,   Health Sciences Campus, 
1975 Zonal Avenue ,  Los Angeles ,  CA   90089 ,  USA   
 e-mail: olai@usc.edu   

    J.   Endo ,  M.D.      (*)
  Clinical Assistant Professor, Department of 
Dermatology ,  University of Wisconsin-Madison , 
  1 South Park Street, 7th Floor , 
 Madison ,  WI   53715 ,  USA   
 e-mail: jendo@dermatology.wisc.edu  

            Physiologic Principles 
of Geropharmacology 

    Providers who treat older adult dermatology 
patients may hold preconceived notions—
whether positive or negative—about the aging 
process and providing caring for this population. 
However, if one thinks of the characteristics of 
various older adult dermatology patients, a 
diversity of aging is likely to be found. The 
90-year- old healthy, community-dwelling great-
grandmother requesting a general skin check and 
refi ll of topical rosacea medications will be 
approached differently than the 70-year- old frail, 
institutionalized male with a non- operable basal 
cell carcinoma, unintentional weight loss, low 
performance status, poorly controlled psoriasis, 
and infected decubitus ulcers wishing to have 
aggressive therapy for all his conditions. 

 Aging is a heterogeneous process that results 
from an accumulation of both natural cellular 

senescence (i.e., “healthy” or intrinsic aging) and 
external factors (e.g., comorbid conditions, life-
style, medications, environmental exposures) [ 1 , 
 2 ]. As a result, older adults metabolize and respond 
differently to medications than younger adults. 
This fact might account for why older adults are 
four times more likely to be hospitalized for untow-
ard drug events, over two-thirds of which are prob-
ably preventable [ 3 ]. Furthermore, it might not be 
possible to predict based solely on age how geriat-
ric patients will respond to drugs. Age-related 
physiologic changes that are germane to the pre-
scribing practitioner, or “geropharmacology,” are 
highlighted, and the discussion focuses on pharma-
cokinetic (i.e., absorption, distribution, metabo-
lism, and elimination of medications) and 
pharmacodynamic changes (i.e., the physiological 
effects of medications) [ 4 ]. In a later section, prac-
tical correlates of these geropharmacologic princi-
ples are demonstrated through common examples. 

    Pharmacokinetics of Aging 

    Medication Absorption 
 The two primary routes of dermatologic medica-
tion absorption are oral and topical. In healthy 
older adults, gastrointestinal (GI) and transder-
mal absorption do not appear to be signifi cantly 
decreased compared to younger patients, despite 
changes in GI motility and age-related epidermal 
atrophy, respectively [ 5 ,  6 ]. Obviously, some 
older patients might have other comorbidities 

mailto:olai@usc.edu
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or surgeries that affect medication absorption. 
Therefore, the alterations in medication absorp-
tion should be taken into consideration when pre-
scribing to these patients.  

    Volume of Distribution 
 The volume of distribution (Vd) is a theoretical 
construct that relates the amount of medication in 
the body (extravascular space) with respect to the 
medication’s concentration in the blood or plasma 
[ 4 ]. Vd is not only affected by a given medica-
tion’s chemical properties, but also by two pri-
mary physiologic characteristics that tend to 
change with aging: plasma proteins (e.g., albu-
min) and body habitus. A higher proportion of 
adipose tissue relative to total body water can be 
found in most older adults compared to younger 
adults [ 5 ,  7 ]. Therefore, Vd is increased for lipo-
philic medications, resulting in a longer half-life 
and increased potential for side effects. Frail, 
older patients might have low protein levels due 
to conditions such as chronic kidney or liver dis-
ease or malnutrition. In these frail patients, a 
higher-than- anticipated medication effect might 
occur with protein-bound medications [ 4 ].  

    Hepatic Metabolism 
 The liver is the primary site of metabolism of 
many dermatologic drugs [ 8 ]. There are two pri-
mary phases of drug metabolism in the liver, but 
only Phase I reactions (e.g., hydroxylation, oxi-
dation, alkylation, and reduction) are affected by 
aging [ 4 ,  5 ]. Drugs are converted by Phase I reac-
tions into less pharmacologically active metabo-
lites that are more readily eliminated. Not all 
medications metabolized by Phase I reactions are 
necessarily equally affected by age. This hetero-
geneity may occur because different medications 
are extracted by the liver to differing degrees [ 9 ]. 
Cytochrome P450 (CYP), which is estimated to 
process over three-quarters of medications, is a 
prototypical phase I reaction [ 5 ]. CYP content 
may be reduced by about one-third in humans 70 
years of age compared to younger patients [ 10 ]. 
CYP activity can also be altered by common 
medications and ingestants, including grapefruit 
juice, antihypertensives, lipid-lowering medica-
tions, and some antibiotics (see Table  1 ) [ 8 ,  11 ].

       Renal Clearance 
 Renal impairment affects at least 10 % of 
community- dwelling and 40 % of long-term care 
facility adults ≥65 years and older [ 12 ,  13 ]. Kidney 
function declines with normal senescence—a 
30 % decrease in glomerular fi ltration rate 
(GFR) occurs between the ages of 30–80 years—
as well as other factors such as nephrotoxic medi-
cations and comorbidity complications (e.g., 
diabetes, hypertension) [ 14 ,  15 ]. Since over 25 % 
of all human medications have been estimated 
to be mostly excreted by the kidneys, the 
 prescribing practitioner should be aware when 
renal dose adjustments are necessary (see 
Table  1 ) [ 4 ]. 

 A major challenge is determining whether 
older adults have clinically signifi cant renal dis-
ease. Absolute serum creatinine level and/or 
blood urea nitrogen (BUN) have conventionally 
been used by clinicians as surrogate markers of 
renal function. These markers, however, are 
inaccurate in older adults [ 16 ]. Very old patients, 
particularly frail patients, tend to have decreased 
muscle mass and creatinine production [ 14 ]. 
Thus, some older adults might have a decep-
tively “normal” serum creatinine when in fact 
there is renal insuffi ciency. Serum creatinine 
and blood urea nitrogen (BUN) in isolation 
should not be used to estimate renal function 
(LOE IV) [ 16 ]. 

 Creatinine clearance has often been calculated 
using the Cockroft–Gault equation as an estimate 
of GFR. This method has traditionally been used 
by the Food and Drug Administration (FDA) for 
renal-dose adjustment recommendations [ 17 ]. 
However, this equation’s accuracy, particularly 
when used for older patients, was called into 
question [ 18 ]. Furthermore, modern creatinine 
assays are different from when the Cockroft–
Gault equation was developed. As a result, this 
equation might lead to the overestimation of 
renal function by up to 40 % [ 17 ]. 

 There are several currently used or newer 
measures of renal function. The estimated GFR 
(eGFR) using the Modifi cation of Diet in Renal 
Disease (MDRD) formula is reasonably accurate 
for most non-acute patients, as long as the 
patient’s weight is not extreme (e.g., amputee, 
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obese, frail) (LOE IIB) [ 15 ,  19 ]. Further evidence 
is needed before CKD-EPI and cystatin C will be 
feasible, widely accepted alternatives to MDRD 
for older patients (LOE III) [ 15 ,  19 ]. A 24-h urine 
creatinine clearance collection, despite practical 
limitations in accurate collection, can be consid-
ered in some patients (e.g., extremely high or low 
weight or amputees) who are taking medicines 
with a narrow therapeutic window (e.g., metho-
trexate) (LOE IV) [ 17 ].   

    Pharmacodynamics of Aging 

 Aging is generally associated with decreased 
homeostatic functional reserve [ 9 ]. The extent 
of this decrease, which depends on individual 
genetic makeup, environmental exposures, and 
comorbidities, can vary greatly between patients. 
Very old and frail patients are at particularly 
high risk for experiencing cardiovascular, uri-
nary, and neuropsychiatric side effects [ 20 ]. The 
so-called geriatric syndromes – symptoms that 
are commonly but inaccurately attributed to the 
“normal” aging process (e.g., incontinence, 
falls, or delirium) – are considered by some 
experts to be preventable patient safety events 
that are usually caused by adverse medication 
reactions [ 21 ,  22 ]. However, if a patient has 
multiple comorbidities that overlap with poten-
tial medication side effects, it can be particu-
larly challenging to determine whether a 
patient’s underlying comorbidity is truly pro-
gressing or whether iatrogenesis (medication 
side effect) has occurred [ 23 ]. This section 
discusses common examples of how geriatric 
syndromes can be caused by dermatologic med-
ications. Special considerations for anticipating 
and managing immunosuppressant side effects 
in older adults are also presented. 

 Geropharmacology might seem far removed 
from day-to-day clinical reality, but the afore-
mentioned principles have several important 
implications for commonly prescribed dermato-
logic medications. While an exhaustive overview 
of all dermatologic medications is beyond the 
scope of this chapter, common examples of pit-
falls and a number of prescribing pearls are listed 
in Tables  1 ,  2 , and  3 .

       Geriatric Syndromes 
 Benign prostatic hyperplasia (BPH), which is 
estimated to affect about 70 % of men by the sev-
enth decade of life, can lead to incontinence and/
or occasionally bladder obstruction [ 24 ]. Urinary 
symptoms from BPH can be exacerbated by anti-
cholinergic medications, due to the effect on 
bladder function [ 25 ]. Since urge incontinence 
has been associated with falls and quality of life, 
medications with anticholinergic effects (e.g., 
fi rst-generation antihistamines, tricyclic antide-
pressants) should be avoided (LOE III) [ 26 ]. 

 Delirium, an acute confusional state with an 
alteration of consciousness and attention, is con-
sidered a multifactorial syndrome [ 27 ]. Although 
it has been defi ned as a reversible condition, 
delirium has been associated with morbidity and 
mortality and is preventable in many cases [ 28 ]. 
Medications such as narcotics, benzodiaze-
pines, and anticholinergic agents (e.g., tricyclic 
antidepressants, fi rst-generation antihistamines) are 
known to cause delirium in the older population. 
These medications should be avoided altogether 
or given at very low doses, if they are necessary, 
especially in patients who already have baseline 
cognitive impairment (LOE III) [ 29 ]. 

 Falls, another multifactorial syndrome, are 
associated with morbidity and mortality in about 
10 % of cases [ 30 ]. In patients with preexisting 
balance instability or a history of falls, decreas-
ing the total number of medications and eliminat-
ing medicines that aggravate postural hypotension 
or alter cognition (see Table  1 ) are recommended 
(LOE II) [ 29 ,  30 ].  

    Special Pharmacodynamic 
Considerations with Systemic 
Immunosuppressive Agents 
 Healthy aging is associated with immunosenes-
cence, which is the age-related alteration of the 
innate and adaptive immune system [ 2 ,  31 ]. 
Therefore, older adults are at higher risk for 
developing infections. This infection risk is fur-
ther increased when older adults are prescribed 
immunosuppressants. Older adults might also be 
at increased risk for having side effects such as 
osteoporosis or heart failure due to preexisting 
comorbidities (e.g., osteopenia, coronary disease) 
or frailty (see Tables  1 ,  2 , and  3 ).   

Dermato-pharmacology in Older Patients
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        Table 2    Summary of recommendations to avoid prescription misadventures, including level of evidence (LOE)   

 Recommendation  Strategies  Comment  LOE 

 1. If feasible during visit, 
reassess for medication 
or health status 
changes 

 Periodically review medications using 
the “brown bag” method 

 • Patients might be reluctant to 
acknowledge CAM use 

 • Specifi cally ask about CAM 
and over-the-counter drugs, 
which patients might not 
consider to be medicines 

 IV 

 Ask patient if they have experienced 
any hospitalizations, new or worsened 
medical problems, or other changes in 
health-care goals 

 IV 

 2. Determine if existing 
drugs can be 
discontinued or tapered 

 If patient is tolerating and benefi tting 
from a “high risk medication” it should 
not be automatically discontinued per 
se 

 • See Table  1  for high risk 
medications 

 IV 

 If patient has an eczematous eruption, 
discontinue topical antibiotics, 
fragrance mixes, vitamin E, lanolin, 
diphenhydramine, or propylene glycol, 
which are common culprits 

 IV 

 If patient reports worsening rash or 
stinging after application, consider 
switching to a different molecule or 
propylene glycol-free formulation or 
referring for skin patch testing 

 III, 
IV 

 If patient is at risk for falling, try to 
minimize medications that might 
contribute 

 • Tricyclic antidepressants 
 • First-generation 

antihistamines 
 • Benzodiazepines 
 • Anticonvulsants 

 II, 
IV 

 If stopping or tapering a medicine, do 
so at the same rate that it would be 
up-titrated 

 • Tricyclic antidepressants and 
gabapentin can cause 
withdrawal symptoms 

 IV 

 3. If new medicine added, 
carefully consider 
necessity and risk 

 If a feasible non-pharmacologic (or 
non-systemic) option exists, try this 
before a prescription and/or systemic 
agent 

 IV 

 If medicine is “high-risk,” avoid or 
minimize use 

 • See Table  1   III 

 If alternatives have failed or are less 
appropriate in the prescribing context, a 
trial of a “high-risk medicine” at a very 
low dose with careful monitoring might 
be considered 

 If patient prescribed medium-to- high 
potency steroid, counsel avoiding 
intertriginous areas or on a chronic, 
daily basis 

 • Commonly prescribed 
antifungal medications (e.g., 
Lotrisone) might also contain 
steroids 

 IV 

 If patient has cardiopulmonary disease 
or baseline anemia, exercise caution in 
medications that might cause anemia 

 • Methotrexate 
 • Dapsone (even with normal 

glucose-6-phosphate- 
dehydrogenase  

 • Sulfa antibiotics 

 IV 

 If prescribing an immunosuppressive 
agent, consider prophylaxis 

 • See Table  3   IV 

(continued)
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Table 2 (continued)

 Recommendation  Strategies  Comment  LOE 

 4. Identify potential 
medication interactions 

 If new medicine is anticipated to 
interact with a non-dermatologic 
medicine, notify the patient and other 
prescribing provider 

 • Example includes antibiotics 
interacting with warfarin and 
needing to counsel patient 
and anticoagulation prescriber 
(See Table  1 ) 

 IV 

 If unsure of drug interactions, use a 
drug reference 

 • Electronic medical record 
 • Software 
 • Textbook 
 • Pharmacist 

 IV 

 5. Consider if patient is 
physically able to take 
the medication or 
afford the cost 

 If patient nonadherent or seems 
reluctant to try medicine, inquire about 
fi nancial concerns 

 • Patient might benefi t from 
cheaper formulary option or 
prescription assistance 
program (See Appendix) 

 • Most government prescription 
programs are excluded from 
manufacturer discount cards 

 IV 

 If patient has a disability or complex 
regimen that might interfere with 
adherence, consider assistive devices or 
other resources 

 • Pill cutters 
 • Medication organizers (e.g., 

pill boxes, prepackaged and 
preorganized blister packs) 
with time of day reminders 

 • Arthritis-friendly easy-open 
containers 

 • Large-print labels 
 • Back lotion applicators 

 IV 

 If patient suspected of aspirating, refer 
to speech therapy or swallow evaluation 
or consider parenteral administration 

 • Prior stroke or other 
neurologic conditions might 
increase risk 

 IV 

 6. Assess whether patient 
and caregiver 
understand treatment 
plan 

 If patient seems hard-of-hearing, speak 
in a slow, low tone facing patient 

 • Sometimes diffi culty 
understanding might be 
inferred as cognitive 
impairment when it is actually 
sensory impairment (e.g., 
vision or hearing diffi culty) 

 IV 

 If the patient has visual impairment, use 
large-print instructions and include 
medication addition, discontinuation, 
indications, and key instructions 

 • 12-Point font or larger 
 • High color contrast between 

lettering and paper 
 • Avoid typing in all capital 

letters 

 IV 

 If patient needs to ask questions or 
discuss a side effect, provide patient 
and care giver contact information 

 IV 

 If patient adherence is in question 
despite above measures, assess 
decision-making capacity 

 • Ask the patient to “teach 
back” key instructions or 
changes 

 • Mini-mental status exam 
is a poor discriminatory of 
capacity except at extreme 
scores 

 • Aid to Capacity Evaluation 
(ACE) is a free tool that has 
the best validity evidence, but 
requires training 

 • Referral to a geriatrics 
memory assessment clinic 

 III, 
IV 

(continued)
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Table 2 (continued)

 Recommendation  Strategies  Comment  LOE 

 7. Consider whether 
patients with 
comorbidities might 
require medication 
dose adjustment and/or 
slow titration 

 If a medicine is cleared through 
kidneys, make sure renal function 
recently assessed 

 • Especially for medications 
with narrow therapeutic index 
(e.g., methotrexate) 
recommend conservative 
dosing 

 • Educate patient on potential 
delay to effect 

 • Modifi cation of Diet in Renal 
Disease (MDRD) is generally 
reasonable estimate, unless 
patient is amputee, obese or 
frail 

 • 24-h-urine creatinine 
clearance may be considered 
in patients who have 
extremely high or low weight 
or an amputee and taking 
medicines with a narrow 
therapeutic window 

 • CKD-EPI and cystatin C 
equations are newer methods 
that require further validity 
evidence and availability 
before practical, widespread 
use can be recommended 

 IIB, 
III, 
IV 

 8. Decide whether care 
coordination with other 
providers or strategic 
follow up is needed 

 If patient on multiple medications is 
exhibiting geriatric syndrome, and/or 
there is concern about their decision-
making capacity, consider geriatrics 
referral 

 • Interdisciplinary medication 
management (pharmacist, 
case manager) 

 IV 

 If drug interaction anticipated, 
communicate medication changes with 
primary care provider and/or other 
specialists 

 • Primary provider often 
helpful for mobilizing 
additional resources, 
providing insight into 
patient’s psychosocial 
situation 

 IV 

 If adherence in question or medication 
needs close monitoring, strategically 
schedule follow up 

 • Schedule next appointment 
(perhaps nurse visit) few 
weeks after dose adjustment/
change 

 • Periodic staff follow up calls 
or patient reminder letters 

 • Ensure visits of suffi cient 
length to answer questions, 
have clinical staff assist with 
patient education 

 IV 

  Review and/or renegotiate patient and caregiver goals within the context of comorbidities, life expectancy, and psycho-
social context. Refer to text for references  

    Systemic Corticosteroid Side Effects 
and Prophylaxis 

 Systemic steroids have a plethora of side effects, 
including opportunistic infections, ulcers, hyper-
glycemia, hypertension, delirium, glaucoma, 

heart failure, weakness from myopathy, arrhyth-
mias, cataracts, osteopenia, and osteoporosis 
[ 32 ]. Although these side effects are not geriatric 
syndromes per se, the same principles of cautious 
prescribing and close monitoring also apply to 
systemic corticosteroids. Careful patient education 

O.Y.-P. Lai and J. Endo
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         Table 3    Prophylaxis recommendations when prescribing immunosuppressants to older adult patients   

 Immunosuppressant  Recommendation  Comment  LOE 

 All 
immunosuppressants 

 If “intensive” immunosuppression 
anticipated, try to administer  live  
vaccines (e.g., shingles) at least 
4 weeks in advance of 
immunosuppression, if possible 

 IV 

 If patient given 
immunosuppressants, consider 
administering  killed  virus vaccines 
(e.g., pneumococcal) 

 • No reason to withhold  killed  virus 
vaccines from immunosuppressed 
patients, though seroconversion rates 
might be lower 

 IV 

 If patient already has chronic 
immunosuppressing condition or 
taking two or more 
immunosuppressants, consider 
pneumocystis pneumonia 
prophylaxis 

 • Trimethoprim- sulfamethoxazole, 
atovaquone, dapsone, or pentamidine 

 IV 

 Systemic 
glucocorticoids 

 Coordinate with primary care or 
other specialists to monitor glucose, 
blood pressure, ocular pressure 

 • Especially in patients with known risk 
factors (e.g., impaired fasting glucose, 
congestive heart failure) 

 IV 

 Osteoporosis prevention should be 
considered for patients with other 
bone risk factors 

 • The American College of Rheumatology 
published recommendations for 
preventing glucocorticoid- induced 
osteoporosis (see Appendix for risk 
stratifi cation and recommendations for 
vitamin D, calcium, bone density 
monitoring, lifestyle counseling) 

 IV 

 Peptic ulcer disease prophylaxis  • H2-receptor antagonist or proton pump 
inhibitor (along with limited alcohol 
intake) should be considered, especially 
in patients with a history of peptic ulcer, 
heavy alcohol intake, or anticoagulant use 

 • Withhold aspirin or nonsteroidal 
anti- infl ammatory drug (NSAID) use, if 
possible 

 IV 

 Azathioprine 
 Methotrexate 
 Systemic 
glucocorticoids 

 If patient already taking more than 
prednisone 20 mg daily equivalent 
dose, methotrexate 0.4 mg/kg/week, 
or azathioprine 3 mg/kg/day avoid 
live virus (e.g., zoster) vaccines 

 IV 

 If immunocompetent household 
member receives zoster vaccine and 
develops cutaneous lesions, avoid 
close contact with 
immunocompromised patients 

 IV 

 Rituximab  If patient receives infl uenza vaccine 
within 6 months of infusion, 
vaccine benefi t might be low 

 IV 

 Azathioprine 
 Cyclosporine 
 Mercaptopurine 
 Tumor necrosis factor 
(TNF) antagonists 

 If patient receiving chronic therapy 
with these agents, consider annual 
skin cancer screening 

 • Particularly important to offer skin cancer 
screening in immunosuppressed patients 
who also have a personal history of skin 
cancers/precancers or family history of 
skin cancers 

 IV 

Dermato-pharmacology in Older Patients
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and coordination of care with the primary care 
provider or relevant specialists (e.g., cardiologist, 
ophthalmologist, diabetologist) are recom-
mended prior to and during systemic steroid 
treatment (LOE IV). 

 Since hip fracture in older adults is associated 
with a fi vefold increased 3-month mortality risk 
and morbidity compared to those without frac-
ture, it is important to understand osteoporosis 
risk and prevention strategies in patients taking 
corticosteroids [ 33 ]. A meta-analysis demon-
strated that patients taking a prednisone dose as 
low as 7.5 mg daily had an increased risk of frac-
ture [ 34 ]. The American College of Rheumatology 
(ACR) published updated guidelines in 2010 
(see Appendix for risk tables and algorithm), 
which provide evidence-based recommendations 
for monitoring and managing patients who are 
taking prednisone [ 35 ]. They recommend strati-
fying an individual patient’s risk of fracture 
based on patient characteristics (e.g., alcohol 
intake, tobacco use, history of fracture, race, 
gender, height and weight, baseline hip bone 
density) and anticipated duration and dose of ste-
roid. Based on this calculated risk, the prescrib-
ing provider can determine if lifestyle counseling 
(including vitamin D and calcium doses), pro-
phylaxis with bisphosphonates, and bone density 
and height monitoring are appropriate (LOE IV). 

 Recently, there has been controversy over 
whether corticosteroid monotherapy is associated 
with an increased risk of peptic ulcers and GI 
bleeding. Some experts have argued that GI pro-
phylaxis should not be given for glucocorticoid 
monotherapy, regardless of dose [ 32 ]. A system-
atic review and meta-analysis demonstrated that 
peptic ulcer risk is indeed increased (odds ratio 
1.43, 95% CI 1.22–1.66) for subjects taking corti-
costeroids compared to placebo [ 36 ]. Subgroup 
analysis suggested that inpatients, but not ambula-
tory patients, have a statistically signifi cantly 
increased risk for ulcers. While this study did not 
make specifi c recommendations about GI prophy-
laxis, it acknowledged that most studies included 
in the analysis did not specify whether subjects 
took GI prophylaxis and there was no specifi c 
subgroup analysis by age. However, the current 
authors contend that older patients are generally at 
higher risk for GI bleeding—probably for multi-

ple reasons, including age- associated changes of 
GI mucosa, prevalence of  H. pylori  carriage, and 
anticoagulant and nonsteroidal anti-infl ammatory 
drug (NSAID) use [ 37 ]. Furthermore, older adults 
who experience GI bleeding have higher mortality 
rates than do younger adults. Therefore, it is the 
current authors’ recommendation that GI prophy-
laxis (H2 receptor antagonist or proton pump 
inhibitor) should be strongly considered in older 
adult patients who are taking systemic steroids, 
particularly if they have a history of GI bleeds, 
heavy alcohol ingestion, or take anticoagulants, 
aspirin, or NSAIDs (LOE IV). Aspirin or NSAIDs 
should be suspended, unless there is a major 
contraindication to doing so (LOE IV).  

    Infectious Disease Prophylaxis 

 Infectious disease prophylaxis is important when 
prescribing chronic systemic steroids or other 
immunosuppressants, but preventive measures 
are particularly important in older adults. During 
normal aging, there is decreased epidermal bar-
rier function against pathogens and impairment 
of cell-mediated immunity (immunosenescence), 
which might predispose patients to many skin 
conditions and infections [ 31 ]. Many older adults 
also have comorbid cardiopulmonary or renal 
diseases, which further increase immunosuppres-
sion [ 38 – 41 ]. Most of the discussion here centers 
on systemic steroids, though many principles are 
generalized to other steroid-sparing agents. The 
authors focus on the more common and serious 
viral, fungal, and bacterial infections and discuss 
strategies to mitigate the risk. 

 Herpes zoster (shingles) tends to occur with 
aging due to reactivation of dormant varicella 
zoster virus that occurs as a consequence of 
immunosenescence [ 42 ]. This condition can 
cause signifi cant morbidity (e.g., postherpetic 
neuralgia, herpes zoster ophthalmicus) [ 43 ]. The 
risk of zoster is probably increased in patients 
taking systemic corticosteroids [ 44 ]. Zoster vac-
cination is recommended as part of health-care 
maintenance for patients 50 years and older and 
would ideally occur before the need for systemic 
immunosuppression. However, one study showed 
that about one-sixth of eligible patients receive 
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the vaccine [ 45 ]. According to the Infectious 
Disease Society of America (IDSA), this live 
virus vaccine should not be given to patients tak-
ing more than prednisone 20 mg daily, metho-
trexate 0.4 mg/kg/week, or azathioprine 3 mg/kg/
day (LOE IV) [ 46 ]. If patients are to be prescribed 
more intensive immunosuppression, the ACR 
recommends waiting until at least 4 weeks after 
zoster immunization, when possible (LOE IV) 
[ 42 ]. Immunocompetent household contacts over 
60 years of age may be given the vaccine, but 
they should avoid close contact with the patient if 
skin lesions develop (LOE IV) [ 46 ]. 

 There is a paucity of data for making infl uenza 
vaccination recommendations in patients taking 
chronic steroids or other immunosuppressants. 
About half of such studies suggest that patients 
can mount an immunogenic response [ 47 ]. 
Although the specifi c risk of infl uenza from 
chronic steroid or other immunosuppressant use 
is poorly characterized, the IDSA recommends 
that patients receive infl uenza vaccination (only 
the inactivated intramuscular type, not live atten-
uated) on an annual basis (LOE IV) [ 46 ]. Patients 
receiving infl uenza vaccine within 6 months of 
rituximab are unlikely to seroconvert and unlikely 
to be harmed, but the IDSA recommends against 
administering the vaccine in such cases (LOE IV) 
[ 46 ]. Similarly, pneumococcal vaccination is rec-
ommended for chronically immunosuppressed 
patients, though these patients might have a 
blunted seroconversion titer (LOE IV) [ 46 ]. 

 Pneumocystis jirovecii pneumonia (formerly 
P. carinii or “PCP”, now called PJP) is an oppor-
tunistic fungal infection. There are limited data to 
support PJP prophylaxis in immunocompromised 
patients without human immunodefi ciency virus 
(HIV). It should be noted that most published 
recommendations for prophylaxis were based on 
uncontrolled studies or expert opinion and did 
not necessarily include patients prescribed immu-
nosuppression for a primary skin condition, and 
did not specify whether age per se was an inde-
pendent risk factor for developing PJP. While PJP 
is known to have potentially adverse outcomes, 
especially in HIV-negative patients, experts differ 
in their recommended indications for which 
patients on chronic immunosuppression should 
receive prophylaxis [ 48 ]. For instance, some rec-

ommend that a 16–20 mg daily prednisone dose 
should warrant PJP prophylaxis (LOE III, IV) 
[ 49 ,  50 ]. Others suggest that patients should 
receive prophylaxis if they take 20 mg predni-
sone daily for over 1 month and have another 
immunosuppressing comorbidity or medication 
(LOE III, IV) [ 51 ]. Still others contend that 
chronic steroid patients with certain CD4 or total 
lymphocyte counts (LOE III), or interstitial lung 
disease (LOE IV), or chronic anti-TNF therapy 
alone or in combination with steroids should 
receive PJP prophylaxis (LOE IV) [ 52 ,  53 ]. The 
most convincing systematic review and meta- 
analysis to date by Green et al. suggests that 
patients with infl ammatory and autoimmune 
dermatologic conditions who take chronic immu-
nosuppressants probably have a PJP risk that 
does not outweigh potential side effects from 
prophylaxis [ 54 ]. Based on the available litera-
ture, the current authors recommend (LOE IV) 
considering prophylaxis in patients with chronic 
immunosuppressing condition (e.g., diabetes, 
cancer, pulmonary disease), or in those taking 
two or more immunosuppressants (e.g., chronic 
prednisone bridging to a steroid-sparing immu-
nosuppressant). The preferred prophylaxis regi-
men is trimethoprim-sulfamethoxazole (LOE 
IB), although atovaquone (LOE II), dapsone 
(LOE II) or pentamidine (LOE IV) may be used 
[ 50 ,  51 ,  54 ].  

    Skin Cancer Monitoring with Tumor 
Necrosis Factor (TNF) Antagonists 

 Skin cancer risk has been associated with age, 
skin type, and certain types of immunosup-
pressant use [ 55 ]. Traditionally, the most com-
monly associated immunosuppressants with 
skin cancer risk have been azathioprine and 
cyclosporine based on solid organ transplant 
patient data [ 56 ]. However, data also suggest 
that anti-TNF agents and chronic prednisone might 
increase skin cancer risk, although perhaps not as 
much as the other immunosuppressants [ 56 ,  57 ]. 
Extrapolating from the above studies, the cur-
rent authors recommend annual skin checks in 
patients receiving chronic thiopurine, cyclo-
sporine, or anti-TNF therapy (LOE IV).   
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    Ethical Considerations 
of Prescribing to Older Adults 

 Ethical dilemmas are usually thought of as situa-
tions that involve grave life or death scenarios. 
However, there are ethical considerations when 
one is prescribing to older adults. The four tenets 
of medical ethics are autonomy, benefi cence, 
non-malefi cence, and justice [ 58 ]. Autonomy is 
defi ned as the right of rational individuals to 
make an independent and informed decision 
about their care. Benefi cence is defi ned as acting 
in the best interest of the patient. Non- 
malefi cence is not infl icting harm, such as avoid-
ing adverse drug events (ADEs). Justice is 
defi ned as the fair treatment of individuals and 
groups and corresponds to the prescriber being a 
responsible steward of limited health-care 
resources. These four tenets are used as a frame-
work to discuss dermatology medication man-
agement issues that might be encountered when 
prescribing to older adults. 

 To what extent should the elderly and/or their 
caregivers be allowed to manage their medica-
tions, especially when age-related issues such as 
cognitive impairment may be present? Not all 
patients are equally autonomous, since this is 
contingent upon decision-making capacity. 
Local laws vary as to the defi nition of “capacity 
to consent.” [ 59 ,  60 ] Generally, legal defi nitions 
include the patient’s “ability to understand the 
relevant information about proposed [treat-
ments], appreciate their situation, use reason to 
make a decision, and communicate their choice” 
[ 59 ,  60 ]. Incapacity is uncommon among healthy, 
community- dwelling older adults but is probably 
underrecognized in the general geriatric popula-
tion [ 60 ]. In one pooled analysis study, the diag-
nosis of incapacity was missed by over half of 
health-care providers [ 60 ]. Possible reasons to 
explain this underrecognition of incapacity 
might include health providers giving patients 
the benefi t of the doubt, lacking training to assess 
capacity, or erroneously interpreting patient 
acquiescence (i.e., agreeing to treatment does 
not mean the patient understood the implications 
of their decision). 

 The prescriber must carefully balance clinical 
judgment and intended benefi cence with patient 
autonomy. The potential dilemma of medical 
paternalism is aptly summarized by Fontanella 
et al. “The issue that professionals face, espe-
cially in the geriatric medical context, is how to 
ethically determine what represents merely 
adverse personal choice and what is neglect 
founded in incapacity?” [ 61 ]. The dermatology 
provider often provides longitudinal care for 
older adult patients and might gain a sense of 
familiarity with patient and caregiver goals. 
However, the provider must exercise caution 
against complacently assuming authority of a 
patient’s decisions through unintentional pater-
nalism. A later section discusses the dynamic 
nature of patient goals and prescribing contexts. 

 A patient’s social support system might be 
helpful in achieving treatment adherence and 
health-care access. For instance, older adults 
might rely on family or friends to counsel them 
about health-care decisions, to provide transporta-
tion, to overcome language or cultural barriers, or 
to pay for health-care services and medications 
[ 62 ]. However, dilemmas may arise when the 
patient’s treatment goals differ from that of the 
people who provide the social support network. 
That is, if the patient is overly deferential to their 
social support network for fear of retribution or 
offending their family and friends, the patient’s 
autonomy might be decreased as a result. 

 Is it ethical to ration limited health-care 
resources by withholding certain treatments from 
patients based on age? Another example of medi-
cal paternalism is ageism, which is a perceived 
futility of treatment for adults beyond a certain age. 
Often, ageism stems from the notion that age is a 
surrogate of life expectancy, which in turn can be 
inferred to determine whether limited health-care 
resources should be reserved instead for patients 
with longer life expectancy [ 62 ,  63 ]. Providers 
might have justifi able prescribing standards that 
differ based on the patient’s context, which might 
include age. As an extreme example, aggressive 
cutaneous chemopreventive measures may not 
be wanted or needed by frail older patients with 
multiple comorbidities and end-of- life care goals. 
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However, many older adult dermatology patients 
are often not such outliers, and it is important to 
avoid ageist prescribing approaches. An individ-
ual patient’s life span and quality of life, both of 
which may be improved by prescriptions, are not 
necessarily refl ected by actuarial statistics that 
provide information about population-based life 
expectancy [ 64 ]. Thus, the current authors rec-
ommend that prescription decisions are made 
after considering the individual patient’s context 
(i.e., not only chronologic age) (LOE IV). The 
authors also recommend negotiating realistic 
treatment goals with the patient that are within 
the confi nes of limited health-care resources. 
Potential risks and benefi ts of each intervention 
should be considered (LOE IV). 

 As a corollary to this point, older patients, par-
ticularly the frail, have been excluded or under-
represented in most clinical trials [ 65 ]. Older 
patients might be at risk for medication interac-
tions or adverse effects due to comorbidities or 
functional limitations [ 62 ,  63 ]. However, without 
adequate safety and dosing data, it can be diffi cult 
to assess the cost-effectiveness or potential harms 
in treating older patients [ 62 ,  63 ]. The tenets of 
justice, benefi cence, and non- malefi cence are in 
confl ict due to this evidence gap. 

 In summary, geriatric ethical dilemmas may 
arise anywhere from pharmaceutical research 
and development exclusion criteria all the way to 
the prescriber’s discussion and selection of medi-
cations. The above examples highlight the deli-
cacy that is required in balancing autonomy, 
benefi cence, non-malefi cence, and justice as well 
as the complex interplay that exists among the 
individual patient, caregivers, and society. Later 
sections further illustrate these ethical issues in 
geriatric prescribing.  

    Medication Errors in Older Adult 
Patients 

 A signifi cant economic burden and potentially 
negative patient outcomes can result from medi-
cation management errors. This topic is 
 particularly relevant to the geriatric population, 

which consumes about 42 % of total drug expen-
ditures and is at higher risk for developing ADEs 
[ 3 ,  66 ]. Hospitalization rates, costs, and length of 
stay are all increased by ADEs [ 67 ]. The total 
cost of preventable ADEs has been estimated at 
more than $100 billion per year, or around 10 % 
of annual American health-care expenditures 
[ 68 ]. While there are several published defi ni-
tions and categories of medication errors, the 
authors have adapted a framework by Gupta et al. 
[ 69 ]. Medication errors, or unintended conse-
quences of prescription medications, include 
inappropriate use, overuse, underprescribing, and 
medication nonadherence. Previously discussed 
geropharmacological and ethical principles are 
applied to the description of these four types of 
medication errors. 

    Inappropriate Use 

 A prescription is deemed inappropriate if the 
potential risk of utilizing that drug or interven-
tion supersedes the potential for benefi t [ 70 ]. 
Geriatricians consider certain medications to be 
potentially inappropriate and “high risk” for 
causing adverse reactions in older patients. The 
Beers criteria is one common reference that 
lists medications to avoid or use cautiously in 
older patients (LOE IV). One common example 
is anticholinergic medications (e.g., amitriptyline, 
diphenhydramine, and hydroxyzine). Compared 
to other patient populations, older adults using 
anticholinergics are at increased risk for mor-
tality, cognitive impairment, acute glaucoma, 
and tachycardia [ 71 ]. 

 Unfortunately, “high risk” prescribing is not 
uncommon, and the consequences are numerous. 
One review found that the median rate of inap-
propriate medication prescriptions for elderly per-
sons in the primary care setting was 20.5 %, with 
diphenhydramine and amitriptyline being the 
most common inappropriately prescribed medica-
tions [ 72 ]. In another study, annual adjusted medi-
cal and total health-care costs for older patients 
who were prescribed “high risk” medications 
were signifi cantly higher than for controls [ 73 ]. 
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 Some forms of inappropriate prescribing might 
seem innocuous but still have consequences. 
For instance, dermatophytosis (tinea) is often 
treated with topical nystatin, which is effective 
against many species of Candida (yeast) but not 
against dermatophyte infections [ 74 ]. Though 
unlikely to violate non-malefi cence, inappropriate 
prescribing diminishes the benefi t that the patient 
receives and unjustly wastes health-care resources.  

    Overuse 

 Several defi nitions of overuse or polypharmacy 
(PP) have been described in the literature, but the 
authors adapt the defi nition described by Gupta 
et al.: “The concomitant use of multiple drugs or 
the administration of more medications than clin-
ically indicated” [ 75 ,  76 ]. Although an increased 
number of total medications are associated with 
more adverse events, an arbitrary cutoff is not 
recommended by the current authors for two 
main reasons: taking multiple medications may 
benefi t some patients with multiple comorbidi-
ties, and no specifi c cut off has been validated in 
the literature [ 76 – 78 ]. 

 PP in dermatology is not uncommon. One 
study of dermatology patients showed that PP 
(defi ned as simultaneous use of ≥4 medications) 
nearly tripled from 5.6 % in 1995 to 18.5 % in 
2009. Patients ≥65 years were amongst the high-
est proportion of patients with PP [ 75 ]. Several 
causes of unintentional PP might coexist. For 
example, the patient might be taking duplicate 
medications due to confusion between generic 
and trade drug names. Another instance is when 
patients mistakenly continue taking medications 
that were changed by a provider, either due to 
miscommunication between provider and patient 
or due to medication reconciliation errors during 
transitions of care between different health-care 
providers and settings [ 8 ]. PP can become a 
vicious cycle of iatrogenesis that can develop 
over time. For example, prescription cascades 
might occur when one medication is causing an 
ADE that is misinterpreted as a medical condition 
and is then treated with more medication [ 79 ,  80 ]. 
Another variant of PP is when medications from 

the same class are inadvertently used together to 
treat the same condition (e.g., hydroxyzine and 
cetirizine prescribed together for itch, two similar 
class steroids to treat one anatomic area) [ 8 ,  76 ]. 

 PP can negatively affect older patients in 
several ways. Medication non-adherence (due to 
confusion over which medications to take and 
when) is one of the possible consequences of PP. 
Additionally, the potential for drug–drug interac-
tions increases due to PP. For instance, potential 
drug–drug interactions were found in one study 
to be frequent in hospitalized dermatology 
patients [ 81 ]. 

 Providers should be cognizant of the causes 
and consequences of PP. However, it is also 
important to not take an extreme stance and omit 
potentially benefi cial medications. The underpre-
scription of medications is becoming increasingly 
prevalent, and in some studies has been found 
to actually be more common than medication 
overuse [ 82 ].  

    Underprescription 

 Underprescription has been defi ned as the omis-
sion of drug therapy when use of the medication 
is indicated for the prevention or treatment of a 
medical condition [ 82 ]. Studies suggest that over 
half of hospitalized patients, 13 % of nursing 
home patients, and 22 % of community-dwelling 
older adults might not be receiving appropriate 
prescriptions for their medical conditions [ 82 ]. 
Ironically, one study showed that the probability 
of underprescription increases as the total num-
ber of drugs increases [ 83 ]. In other words, it is 
possible that patients take too many dangerous or 
unnecessary medications but not enough medica-
tions that might provide a justifi able benefi t. 

 While some frail patients with multiple comor-
bidities and medications might benefi t from a 
minimalist prescribing approach, the provider 
must also mindfully avoid an ageist approach. 
Other causes of underprescription include fear of 
perturbing multiple co- morbidities, causing 
ADEs, economic issues, and a lack of clinical 
trial data regarding medication use in the elderly 
population [ 84 ]. Although underprescription in 
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other specialties is associated with reduced quality 
of life and with increased morbidity and mor-
tality in older patients, more studies on how 
underprescription impacts geriatric dermatology 
patients are needed [ 85 ].  

    Medication Non-adherence 

 Medication non-adherence occurs when patients 
do not take medications in the way that they are 
prescribed [ 86 ]. This phenomenon is not uncom-
mon in older adults. One study showed that 
agreement between individuals’ pharmacy 
records and self-reported medications tended to 
be poorer in older than in younger subjects [ 87 ]. 
Unfortunately, patients are not necessarily reli-
able reporters of non-adherence. One study found 
that 6 % of dermatology patients self-reported 
non-adherence, although almost half of prescrip-
tions were unfi lled at 2 weeks [ 88 ]. 

 Nonadherence is a major problem that can lead 
to iatrogenesis and increased health-care cost in 
the elderly population. Up to 21 % of ADEs in 
older adults in the ambulatory setting were associ-
ated with non-adherence in one study [ 89 ]. Non-
adherence results in drug wastage, which is 
estimated at more than US$1 billion [ 90 ,  91 ]. 
Furthermore, patients who “fail” fi rst line therapies 
might be prescribed more potent and more costly 
treatments (e.g., topical steroid non- adherence 
being misinterpreted as refractory disease might 
result in prescribing systemic therapy). 

 Several factors are associated with non- 
adherence. Older patients who take ≥3 medica-
tions, especially if each medicine is supposed to 
be taken on a different scheduling regimen, are at 
risk for taking incorrect doses of their medica-
tions [ 92 ]. Physical consequences of aging may 
also contribute to non-adherence. For instance, 
patients >65 years old with vision impairment are 
more likely to have diffi culty managing their 
medications [ 93 ]. Arthritis might make it diffi cult 
to open bottles, split pills, or apply topical 
 medications to some anatomic sites (see Table  2  
for other examples and strategies to overcome 
these physical disabilities) [ 6 ,  8 ]. 

 Miscommunication between health-care 
providers and their older patients may also con-
tribute to non-adherence. To illustrate, a sample 
of community-dwelling Medicare benefi ciaries 
aged 65 and older showed that almost one-third 
had not spoken with their physician about their 
medications over the past year [ 94 ]. Several 
studies showed that many older patients failed 
to understand the purpose of their medications. 
This lack of understanding is associated with 
poorer adherence [ 95 ]. In particular, frail 
elderly patients may not feel well-informed or 
comfortable regarding their medication regi-
mens [ 96 ].   

    Complementary and Alternative 
Medicine (CAM) Among Older 
Adult Patients 

 The terms “complementary” and “alternative” 
are often used interchangeably to describe non- 
mainstream health-care approaches. These 
terms, however, do not mean the same thing. 
“Complementary” refers to the use of a non- 
mainstream approach together with conventional 
medicine [ 97 ]. “Alternative” refers to using a 
non-mainstream approach instead of conven-
tional medicine [ 97 ]. CAM generally falls into 
the category of natural products (e.g., herbs, vita-
mins, minerals, probiotics) and mind and body 
practices (where procedures or techniques are 
administered or taught) [ 97 ]. This section focuses 
on ingested and topical natural products, because 
these are the most likely to be used to self-treat 
dermatologic conditions and to cause dermato-
logic side effects. 

 CAM use among older Americans is steadily 
increasing despite limited evidence regarding the 
safety and effi cacy of CAM [ 98 ]. One study 
showed that 14 % of women ≥65 years old took 
herbs/supplements in 1998 [ 99 ]. By 2001, 26.1 % 
of women ≥65 years reported using supplements. 
Similarly, supplement use in men ≥65 years old 
doubled between 2000 and 2001 with 22.7 % of 
older men using CAM by 2002 [ 100 ]. In 2008, a 
study of adults aged 57–85 years showed that 
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49 % had used a dietary supplement [ 101 ]. The 
majority of CAM users in dermatology are 
insured white females who are 50–79 years of 
age. Of note, adults reporting skin disease are 
more likely to use CAM (an analysis of the 2007 
National Health Interview Survey showed that 
84.5 % of patients who reported skin problems in 
the past year used CAM) than those who do not 
report skin disease [ 102 ]. 

 Several reasons for CAM’s popularity have 
been proposed. Some patients might wish to use 
CAM as a way to participate in their treatment, 
control their health and aging process, or resist 
the “biomedicalization” of aging [ 103 ]. Others 
might have certain causal beliefs about their ill-
ness or desire a holistic, natural, or spiritual 
approach to their health care. 

 Although many older patients use CAM, they 
often do not disclose CAM usage to their health- 
care providers. One study showed that 46.7 % of 
older adults in Minnesota did not disclose their 
CAM usage to their physicians for reasons such 
as “not being asked” (38.5 %) “didn’t think 
about it” (22 %), and “didn’t think it was impor-
tant to my care” (22 %) [ 104 ]. Another study 
suggested that patients might fear negative 
views of their CAM usage or feel the need to 
protect cultural knowledge [ 105 ]. These studies 
indicate that good provider-patient communica-
tion is an important part of discussing CAM 
usage. This theory is supported by another study 
by Faith et al. which showed that CAM users 
who had established, positive relationships with 
their care providers were more likely to disclose 
CAM use [ 106 ]. Additional research is needed 
regarding how to best inquire about CAM while 
maintaining therapeutic rapport. The current 
authors recommend fostering an open, non-
judgmental line of questioning (LOE IV) [ 104 , 
 106 ,  107 ]. For example, the prescriber might 
say: “Many of my patients use herbals, home 
remedies, or alternative medicines. It’s impor-
tant for me to understand if you are using any of 
these to provide you with the best care…” The 
Appendix contains several CAM resources, 
including patient discussion strategies and how 
to respond to patients who shun allopathic treat-
ments in favor of CAM. 

 Patients are often unaware of potential side 
effects from CAM usage [ 108 – 110 ]. A survey of 
CAM usage in patients with rosacea and psoria-
sis revealed that none of the patients were aware 
of potential CAM side-effects or of the active 
ingredients. Although touted as natural and safe, 
CAM has been reported to cause Stevens-Johnson 
syndrome, arsenic toxicity, allergic dermatologic 
reactions, photosensitization, Sweet’s syndrome, 
pellagra dermatitis, mercury poisoning, and 
hypersensitivity reactions [ 98 ,  110 – 112 ]. 

 CAM interaction with prescription medica-
tions is another potential source of harm. A retro-
spective review of adults aged 60–99 years old 
demonstrated that potential interactions between 
supplements and medications were noted for 
10/22 of the surveyed supplements [ 113 ]. One 
study showed that licorice can lead to the poten-
tiation of oral and topical corticosteroids, that the 
Chinese herbal product xaio chai hu tang can lead 
to decreased blood concentrations of predniso-
lone, that St. John’s Wort can lead to decreased 
bioavailability of cyclosporine, and that 
anthranoid- containing plants (including senna 
and cascara) and soluble fi bers (including guar 
gum and psyllium) can decrease the absorption 
of drugs [ 114 ]. 

 Some natural products are adulterated with 
corticosteroids [ 108 ,  112 ]. For instance, one 
analysis found that 8/11 Chinese herbal creams 
used for the treatment of dermatological condi-
tions contained dexamethasone, while another 
study found that 38 % of 120 samples of CAM in 
India were adulterated with steroids [ 115 ,  116 ]. 
The clinician should recognize steroid-induced 
side effects from CAM natural products, since 
patients might not realize they are using a steroid- 
adulterated product. 

 In summary, CAM usage in elderly dermato-
logic patients is common despite the limited data 
that exist about its safety and effi cacy. In some 
cases, CAM products might interact with prescrip-
tion medications or contain potentially dangerous 
additives that can cause a broad range of toxicities 
or dermatologic conditions. Patients are often 
unaware of the potential harm that can result from 
using CAM. Additionally, patients may not dis-
close their CAM usage to health-care providers.  
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    Prescribing Heuristics: The Geriatric 
Dermatology Prescription Cycle 

 There are many published tools and guidelines 
that discuss proposed quality measures of pre-
scribing appropriateness and algorithms for 
avoiding medication errors. However, several 
focus on non-dermatology medications or on 
inpatient settings [ 71 ]. The current authors have 
synthesized recommendations, which are based 
on the available published evidence, to guide cli-
nicians in prescribing dermatologic medications 
for older adult patients using best practices 

(See Fig.  1 , Tables  1 ,  2 , and  3 ). Central to these 
recommendations is a patient-centered approach 
that considers the “prescribing context” (i.e., 
patient and caregiver goals, life expectancy, 
 psychosocial context, and comorbidities). This 
approach is similar to concepts that have been 
described by Spinewine et al. [ 117 ]. The current 
authors propose an iterative approach to the 
 prescribing process to refl ect the dynamic 
nature of older patients’ health status and the 
multitude of other prescribing health-care pro-
viders who are likely to be involved in older 
patients’ care.  

  Fig. 1    Prescribing medicines to older dermatology 
patients is a continuous process that should be centered on 
patient goals (see also Table  2 ). (1) Periodically reassess 
the medication list and monitor for health status changes 
that might impact treatment goals. (2) Discontinue or 
taper existing medications if an iatrogenic reaction is sus-
pected or medication no longer indicated. (3) Carefully 
weigh risk versus benefi t of new medicines, especially if it 
is “high risk.” If starting an immunosuppressant, consider 
prophylaxis. (4) Check for medical interactions, including 
complementary or alternative medicines and over-the- 
counter medicines. (5) Ensure the patient is physically 

able to take the medications and inquire about potential 
fi nancial concerns. (6) Assess whether the patient and the 
caregiver understand the treatment plan through clear 
communication. Decision-making capacity might need to 
be assessed. (7) Consider whether renal or other dose 
adjustments are necessary. Start at a low dose and slowly 
titrate. (8) Decide whether care coordination with other 
providers is needed. Strategically scheduled follow up 
visits might improve adherence. Adapted from Garfi nkel 
et al. 2007, Steinman et al. 2010, Lesselroth & Henkel 
2012 and Endo et al. 2013       
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    Periodically Reassess for Changes 
in Patient’s Medications, Health 
Status, or Care Goals 

 Medication reconciliation is a dynamic process 
that should occur – not only when new medicines 
are prescribed but also as an ongoing process – for 
several reasons. First, other health-care providers 
prescribe or adjust medicines that might cause 
skin eruptions or interact with dermatologic med-
ications. Similarly, the patient might also self- 
medicate using over-the-counter (OTC) or CAM 
products. Second, patient adherence should be 
confi rmed. Third, the prescribing context can 
change over time. Patient and caregiver goals and 
priorities might change or need to be renegotiated 
in the context of new or advanced comorbidities 
or signifi cantly reduced life expectancy (LOE IV) 
[ 117 ]. As illustrated in the chapter’s introduction, 
the active, healthy nonagenarian will likely have 
different goals than the frail septuagenarian. 

 The current authors have anecdotally observed 
that solely relying on the “current” electronic 
medical record medication list might not always 
be accurate, because patients might receive care 
from multiple health-care systems. Therefore, to 
meet the above needs of medication reconcilia-
tion, the current authors recommend the “brown 
bag” method—having patients periodically bring 
all their OTC, prescription, and CAM products in 
a bag to be reviewed by the provider or staff 
(LOE IV) [ 87 ]. The current authors recommend 
that patients should be asked about herbal reme-
dies and OTCs, which patients might consider as 
benign but could interact with other medicines 
(LOE IV). 

 Time constraints in a busy clinic might limit 
the frequency of such comprehensive reviews 
and should be customized to the individual 
patient’s situation (LOE IV) [ 118 ]. When patients 
are poor historians or receive prescriptions from 
multiple pharmacies and adherence is in ques-
tion, the current authors recommend contacting 
pharmacists to investigate which medications 
have been picked up recently (LOE IV). If the 
provider is unable to contact the pharmacist, 
 clinical staff, medical students or residents can be 
helpful delegates. The patient or caregiver can be 

charged with bringing an updated medication list 
to appointments. This medication list should be 
periodically reviewed by the provider or staff 
(LOE). In some cases, referring the patient for a 
geriatric evaluation or collaborating with the 
patient’s pharmacist or primary care provider can 
be helpful (LOE IV) [ 118 ].  

    Determine If Existing Drugs Can 
Be Discontinued or Tapered 

 The medication reconciliation process includes a 
critical step in preventing prescription overuse, 
whenever possible. The dermatology provider 
might discover that some medications are no lon-
ger relevant or appropriate for the current medical 
context [ 117 ,  119 ]. For instance, medication 
changes (i.e., intentional or erroneous, additions 
or omissions) might occur during transitions of 
care (e.g., between hospital, emergency depart-
ment, community, nursing home) [ 120 ]. New or 
worsening comorbidities might develop. As a 
result, the medication dose may need to be 
changed or discontinued altogether. 

 When it comes to prescribing to older derma-
tology patients, less  might  be more [ 118 ]. As dis-
cussed in the pharmacodynamics and medication 
errors sections, the risks of polypharmacy should 
be weighed against the potential for underpre-
scribing. For example, if a patient’s care goal is 
currently being met with the use of a “high-risk 
medicine” that is not causing any side effects, 
the medicine should not be discontinued per se 
(LOE IV). However, it would not be unreason-
able to try to titrate the medication to a lower dose 
(LOE IV) [ 118 ]. Common dermatologic medica-
tions that might increase the risk for adverse 
events in older patients are listed in Table  1 . 

 Unfortunately, there are no evidence-based 
guidelines for how to stop medicines that are 
irrelevant or causing iatrogenesis. One heuristic 
is to taper the medicine at about the same rate it 
would have been up-titrated (LOE IV) [ 118 , 
 121 ]. In particular, it is important to counsel 
patients that abruptly discontinuing tricyclic 
 antidepressants or gabapentin should be avoi-
ded to prevent withdrawal (LOE IV) [ 122 ,  123 ]. 
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If a life-threatening or severe adverse reaction is 
occurring, stopping many or all medications at 
once can be considered (LOE IV) [ 118 ]. 

 Sometimes patients are the unwitting source 
of iatrogenesis. Patients frequently self-treat with 
CAM or OTC medications (LOE IV). Many 
older patients have xerosis or statis dermatitis, 
which are associated with an increased risk of 
developing contact dermatitis [ 124 ]. In the cur-
rent authors’ experience many patients cause or 
exacerbate contact dermatitis by using topical 
medicaments. Common examples include topical 
antibiotics (e.g., neomycin) and products con-
taining fragrance mixes, vitamin E, lanolin, and 
diphenhydramine [ 124 ,  125 ]. Thus, the authors 
generally recommend that patients avoid such 
products (LOE IV). Patch testing can be helpful 
in elucidating potential culprit allergens, which 
on occasion can include an allergy to a topical 
steroid medication (LOE III) [ 126 ]. Sometimes 
the delivery vehicle instead of the active drug is 
the cause of contact dermatitis. For example, 
propylene glycol is found in many prescription 
and non-prescription agents and can cause con-
tact dermatitis [ 127 ]. Empirically switching to a 
formulation that does not contain propylene 
glycol can be both diagnostic and therapeutic 
(LOE IV) [ 128 ].  

    Balance the Risk Versus Benefi t 
of Adding or Adjusting Medications 

 The prescriber must exercise clinical judgment 
in deciding whether potentially adding or 
increasing the dose of a medication will have 
benefi ts that outweigh side effects in the pre-
scribing context. Sometimes a reasonable non-
pharmacologic treatment option exists. For 
instance, could the patient’s post-procedural pain 
be treated with an ice pack or low-dose acet-
aminophen instead of a narcotic (which can 
cause delirium, constipation, urinary symptoms) 
or NSAIDs (which can aggravate hypertension 
or chronic kidney disease) [ 8 ,  129 ]? 

 If a prescription medication is necessary, con-
sider whether the potential time to expected 
 benefi t of the medicine’s effect is realistic with 

respect to the patient’s life expectancy [ 64 ]. 
Although one must avoid ageism, it is impossible 
to judge exactly how long a patient might live. 
For example, can a prescriber justify prescribing 
topical 5-fl uorouracil as a primary prevention for 
squamous cell carcinoma in a nonagenarian to 
meaningfully affect mortality and quality of life? 

 The practitioner must also consider whether 
the proposed new medication is “high risk” for 
causing geriatric syndromes or other major side 
effects (Tables  1  and  3 ). Many expert panels rec-
ommend generally avoiding these drugs (LOE 
IV) [ 29 ]. As previously mentioned, this recom-
mendation must be balanced against preventing 
underprescription. It is the current authors’ opin-
ion that the clinician might identify extenuating 
circumstances where a trial of a “high-risk medi-
cine” at a very low dose with careful monitoring 
might be appropriate in extenuating circum-
stances, if alternatives have failed or are less 
appropriate in the prescribing context (LOE IV). 

 Medium to strong potency steroids deserve 
special mention for iatrogenesis. On several occa-
sions, the authors have encountered patients with 
steroid-induced atrophy from chronic, daily appli-
cation of medium (e.g., triamcinolone) to high 
(e.g., clobetasol, betamethasone diproprionate, 
fl uocinonide) potency steroids. When topical ste-
roids are applied to intertriginous regions (e.g., 
under the breasts, groin, axillae, buttocks), atro-
phy can quickly occur because these areas are 
thin and occluded [ 130 ]. One commonly pre-
scribed combination antifungal and high potency 
steroid—betamethasone diproprionate/clotrima-
zole, trade name Lotrisone—is noteworthy. The 
authors have observed patients referred to derma-
tology who developed ulcers after inappropri-
ately self-medicating intertriginous areas for 
presumed fungal infections without realizing that 
the medication contained a potent steroid. While 
intermittent  topical steroids play an important role 
in many infl ammatory skin conditions, the authors 
recommend avoiding medium to high potency 
steroids, including combination antifungal medi-
cines that contain such steroids, in intertriginous 
areas or on a chronic, daily basis (LOE IV) [ 131 ]. 
The authors also recommend that patients be 
counseled about the appropriate use of topical ste-
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roids (i.e., not applying steroids daily as a “mois-
turizer” or  self-treating other rashes), particularly 
medium to high potency steroids. In addition to 
preventing atrophy and ulcers, such patient educa-
tion might help prevent steroid tachyphylaxis 
(i.e., diminishing effect due to chronic use beyond 
just a month or so) (LOE IV). 

 Immunosuppressants are sometimes necessary 
to manage severe infl ammatory or autoimmune 
conditions such as bullous pemphigoid. In such 
cases, a prescription cascade of prophylaxis might 
be appropriate to offset potential medication side 
effects, though this must be weighed against 
potential harms from PP (Table  3 ) (LOE IV).  

    Recognize Common Medication 
Interactions 

 Several common dermatologic medications used 
by geriatric patients interact with other prescrip-
tion medications that might not be managed by 
the dermatology practitioner (Table  1 ). For 
instance, many antibiotics can interact with war-
farin [ 8 ]. The authors recommend that the pre-
scriber notify the patient and provider managing 
anticoagulation to determine whether dose adjust-
ment or more frequent monitoring is required 
(LOE IV). Another common example is that sev-
eral antifungals can interact with medications that 
are metabolized via the CYP pathways, thus the 
authors recommend using a reference (e.g., soft-
ware, medication book, pharmacist) to verify 
whether dose adjustments are required (LOE IV) 
[ 8 ]. Several electronic resources are available to 
check for medication interactions, but common 
examples are listed in Table  1 . The CAM section 
describes other potential interactions.  

    Physical Ability to Take Medications 
and to Afford the Cost 

 Comorbidities can act as barriers to taking medi-
cines. One common example is hand osteoarthri-
tis, which affects 80 % of older adults and creates 
physical limitations for adherence (e.g., opening 
medication packaging, splitting or handling 
small pills, or self-injecting) [ 14 ,  132 – 134 ]. 

Degenerative shoulder or back problems can 
lead to diffi culty in reaching the lower extremities, 
back, or scalp [ 8 ]. Some older adults (e.g., those 
who suffered a stroke) might be at risk for aspi-
rating. In such cases, the current authors recom-
mend a referral for a swallow study or speech 
therapy evaluation to fi nd safe ways of taking 
oral medications (LOE IV) [ 8 ]. In some cases, 
the current authors recommend that parenteral or 
transdermal routes of administration might be 
necessary (LOE IV). 

 For many older patients who might live on a 
fi xed income, prescription costs are a major bar-
rier to adherence. Inability to receive care creates 
an ethical dilemma of justice. One study esti-
mated that 20 % of patients aged ≥65 years could 
not afford their medications [ 134 ]. While co-pay 
discount cards seem like a logical solution, these 
programs often exclude patients who have gov-
ernment sponsored prescription insurance such 
as Medicaid, TRICARE, or Medicare [ 8 ]. Some 
pharmacies offer low-cost prescription assis-
tance for certain medicines. It can be uncomfort-
able for patient and prescriber to discuss fi nancial 
hardships, but the current authors recommend 
tactfully eliciting patients’ concerns about pre-
scription medicines, particularly if anticipated 
out-of- pocket costs are high (LOE IV).  

    Patient and Caregiver Understanding 
of Treatment Plan 

 It might be assumed that verbal or written 
explanations lead to patient and caregiver under-
standing, which in turn would improve adher-
ence. However, several potential communication 
barriers are outlined in Table  2  along with how 
these barriers can be overcome. While some 
might argue that these communication strategies 
might be too time-consuming, a study has shown 
that these strategies do not signifi cantly prolong 
offi ce visits [ 135 ]. Furthermore, the potential ben-
efi t of avoiding medication errors and achieving 
intended therapeutic goals justifi es using these 
strategies (LOE IV). Although a Cochrane review 
did not fi nd that any  single  intervention was 
effective across all patient populations and con-
texts to improve adherence, it is plausible that a 
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combination of strategies might be benefi cial and 
theoretically improve informed decision- making 
(LOE IV) [ 136 ]. In a busy clinical setting, many 
of the following strategies may be potentially 
delegated to nursing staff. 

 One particular aspect of patient and care giver 
understanding is the assessment of decision- 
making capacity. There are several challenges in 
assessing capacity. A major challenge is the con-
textual nature of capacity. Some patients might 
have limited capacity for low-risk decisions, but 
not high-stakes circumstances. Additional layers 
of potential misunderstanding can be created by 
cultural or language barriers in older patients, 
such as differently perceived values of health 
care or level of engagement with the dermatology 
provider. Capacity is also dynamically altered by 
temporary factors (e.g., acute illness, delirium) as 
well as chronic conditions, such as dementia. 
Thus, capacity for a given patient cannot be 
extrapolated to every situation that the patient 
may encounter. 

 Several tools have been described in the litera-
ture. All of these tools, however require some 
degree of training and none of them have been 
universally adopted. The commonly used Mini- 
Mental State Examination (MMSE) is a poor sur-
rogate for assessing capacity except at extremely 
high or low scores (which are generally obvious 
to clinicians) (LOE III) [ 60 ]. According to one 
review, the Aid to Capacity Evaluation (ACE), 
which is also free, is recommended as the best 
available tool with the most validity evidence 
(LOE III) [ 60 ]. If the practitioner is unable to 
assess capacity, the authors recommend that the 
provider refer the patient to a memory or geriat-
rics clinic (LOE IV).  

    Dose Adjustment and Titration 

 The common adage from geriatrics “start low and 
go slow” is based on the pharmacokinetic princi-
ples discussed earlier. Unfortunately, there is 
often a lack of scientifi c evidence to guide the 
appropriate starting dose, target dose, and rate of 
titration in older adults. Therefore, one must use 
clinical judgment (LOE IV). Except for life- 
threatening or urgent conditions, it is generally 

safest to prescribe at a lower than usual dose (i.e., 
compared to young, healthy patients), especially 
with medications such as methotrexate that have 
narrow therapeutic windows for toxicity (LOE 
IV) [ 137 ]. In addition to counseling patients 
about potential side effects and providing ratio-
nale for a conservative dosing approach, the cur-
rent authors also recommend explicitly telling 
patients up front to be patient during the titration 
process. Setting expectations of care can help 
maintain therapeutic rapport during the medica-
tion adjustments (LOE IV). 

 As mentioned in the pharmacokinetics sec-
tion, chronic kidney disease is not uncommon in 
older adults. Because many medications are 
renally cleared, it is important to always remem-
ber that a “normal” serum creatinine might not 
refl ect normal renal clearance (LOE III). This is 
especially true in medicines with narrow thera-
peutic windows. Other comorbid conditions such 
as chronic anemia, cardiopulmonary disease, and 
memory impairment might also affect which 
medicines might be particularly problematic for 
certain patients (LOE IV).  

    Coordinate Care and Schedule 
Strategic Follow Up 

 Many older adult patients see multiple ambula-
tory care providers. Even if the prescription 
rationale is thoughtfully planned and patient-
provider communication is superb, medication 
errors can still occur after the patient leaves the 
dermatology encounter. In addition to patient 
factors (e.g., forgetting to take medicines, dis-
continuing due to side effects), systems-based 
factors are also potential sources of medication 
errors. Prescription adjustments made by the 
dermatology provider might impact other pro-
viders (and vice versa), thus an interprofessional, 
team-based approach is often necessary. The 
current authors recommend that the primary care 
provider, case manager or medical director be 
notifi ed of any medication changes (LOE IV). 
These providers can be helpful in monitoring 
medications (e.g., if an antibiotic might interact 
with warfarin, the primary provider can facilitate 
more frequent monitoring or dose adjustment), 
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providing key insight into the patient context 
(e.g., treatment goals, psychosocial situation), and 
mobilizing additional resources (e.g., home health, 
interdisciplinary medication management with a 
pharmacist, formal geriatrics assessment) [ 138 ]. 

 Carefully planned offi ce visits are another 
helpful but potentially overlooked method of 
maximizing adherence and monitoring in select 
cases. The current authors recommend that pro-
viders reserve longer visit slots or end-of-clinic 
appointments for patients who are anticipated to 
have care coordination challenges (e.g., chronic 
ulcer patients who might need care from a sur-
geon and wound care clinic, patients who are very 
hard of hearing) (LOE IV). Strategically timing 
the interval between offi ce visits can also infl uence 
medication adherence. “White coat compliance” 
describes the increased medication adherence rate 
that occurs right before follow up appointments 
[ 139 ,  140 ]. The practitioner might schedule a fol-
low-up visit or call (perhaps in coordination with 
the primary care provider or home health nurse) 
as quickly as a week or two after seeing the 
patient. This action might increase the likelihood 
that the patient is taking the medication, which in 
turn might increase the likelihood of achieving the 
desired therapeutic effect. The provider can also 
proactively troubleshoot concerns and reinforce 
the therapeutic alliance with the patient (LOE IV). 
Of course, practical resource limitations (e.g., 
staff and provider availability, patient costs) 
should be considered. These measures might not 
be routinely feasible in daily practice. However, 
it is possible with technological advancement 
(telehealth visits, smartphone applications, and 
other automated reminder systems) that an effec-
tive,  individualized “coaching system” might 
one day become possible.   

    Summary Points 

 Aging is a heterogeneous process that is associ-
ated with both pharmacokinetic and pharmaco-
dynamic changes. The potential consequences of 
these age-related changes and how they impact 
prescribing decisions were reviewed. 

 Older adult patients (particularly frail patients) 
often have decreased renal clearance. There are 

several methods of estimating renal clearance, 
but relying on absolute serum creatinine alone 
can be misleading and lead to an overestimation 
of renal function. Although the Modifi cation of 
Diet in Renal Disease (MDRD) equation is reli-
able in most cases, important limitations of 
MDRD were discussed. 

 Geriatric patients often have decreased 
homeostatic physiologic reserve and are there-
fore at increased risk for adverse drug events. 

 Geriatric syndromes (e.g., urinary symptoms, 
delirium, and falls) should not be overlooked, 
since they can be potentially indicative of iatro-
genesis. Medications such as tricyclic antidepres-
sants, fi rst generation antihistamines, and narcotics 
can all contribute to geriatric syndromes. 

 Ethical issues related to prescribing, medica-
tion research, and assessing patient decision- 
making capacity were discussed. 

 Medication errors can be categorized as inap-
propriate use, overuse, underprescription, and 
non-adherence. These errors are often multifacto-
rial. The sequelae of these errors include fi nan-
cial burden as well as increased morbidity and 
mortality for individual patients and for society. 

 Complementary and alternative medicine 
(CAM) is commonly used among older dermatol-
ogy patients for various conditions, including the 
treatment of dermatologic problems. However, 
many patients do not readily disclose CAM usage 
to their health-care providers. Potential prescrip-
tion medication interactions with CAM and 
adverse dermatologic manifestations resulting 
from CAM usage were highlighted. 

 Prescribing medications should be viewed as 
a cyclical, dynamic, context-based process that 
involves the patient, caregivers, and other health- 
care providers. An evidence-based, best practices 
prescribing approach was presented. Pertinent 
examples of dermatologic medications that should 
be avoided, dosed differently, or prescribed cau-
tiously with close monitoring were also listed. 
Recommendations for infection, osteoporosis, and 
peptic ulcer disease prophylaxis were given. 

 The main geropharmacology research gap is 
the lack of medication safety, effi cacy, and cost- 
effectiveness data for older adult patients (par-
ticularly frail older individuals who are often 
excluded or underrepresented in clinical trials).      

O.Y.-P. Lai and J. Endo



25

    Appendix: Additional Resources 

    Complementary and Alternative 
Medicine (CAM) 

     1.    American Association of Clinical 
Endocrinologists Medical Guidelines for the 
Clinical Use of Dietary Supplements and 
Nutraceuticals 

 Mechanick JI, Brett EM, Chausmer AB, 
Dickey RA, Wallach S. American Association 
of Clinical Endocrinologists Medical 
Guidelines for the Clinical Use of Dietary 
Supplements and Nutraceuticals. Endocrine 
Practice 2003; 9(5): 417–70. 

  Authors’ Comment : Dietary supplements and 
nutraceuticals (lists of common supplements 
and potential interactions are also provided) 
are defi ned and discussed in this report. 
Additionally, strategies and resources that 
providers can utilize to learn about and dis-
cuss dietary supplements and nutraceuticals 
are provided. Table 8 in this reference lists 
patient communication strategies for discuss-
ing CAM with patients who might be reluc-
tant or belligerent about the topic. Available as 
free download at https://www.aace.com/fi les/
nutraceuticals-2003.pdf   

   2.    Evidence-Based Medicine: Literature 
Reviews from the National Center for 
Complementary and Alternative Medicine 

 NIH: National Center for Complementary and 
Alternative Medicine (NCCAM). Evidence- 
Based Medicine: Literature Reviews. 

  Authors’ Comment : Literature reviews on vari-
ous CAM modalities are provided by this NIH 
website. These reviews summarize what sci-
entifi c evidence says about the safety  and/or 
effi cacy of certain CAM modalities. Available 
for free download at http://nccam.nih.gov/
health/providers/litreviews.htm   

   3.    Herbs at a Glance. 

 NIH: National Center for Complementary and 
Alternative Medicine (NCCAM). Herbs at a 
Glance. 

  Authors’ Comment:  Herbs at a Glance is a col-
lection of fact sheets that provides informa-
tion about herbs and botanicals (e.g., scientifi c 
information, common names, adverse effects, 
and drug interactions) that can be useful to 
both clinicians and patients. Available for free 
download at http://nccam.nih.gov/health/
herbsataglance.htm      

    Corticosteroid-Induced Osteoporosis 
Prophylaxis 

     1.    Clinician’s Guide to the American College of 
Rheumatology 2010 Recommendations for the 
Prevention and Treatment of Glucocorticoid- 
Induced Osteoporosis. 

  Authors’ Comment : These are the current  
American College of Rheumatology recom-
mendations for preventing and treating 
glucocorticoid- induced osteoporosis in adult 
patients. These guidelines are based on expert 
opinion and best available evidence and have 
been endorsed by the American Society for 
Bone and Mineral Research. Available as free 
download at http://www.rheumatology.org/
practice/clinical/guidelines/ACR_2010_
GIOP_Recomm_Clinicians_Guide.pdf      

    General Geriatrics Resources 

     1.    Reconsidering medication appropriateness for 
patients late in life. 

 Holmes HM, Hayley DC, Alexander GC, 
Sachs GA. Reconsidering medication appro-
priateness for patients late in life. Arch Intern 
Med. Mar 27 2006;166(6):605–609. 

  Authors’ Comment : This reference contains a 
useful framework for weighing appropriate-
ness of medical care at the end of life for geri-
atric patients. Figure 2 in the reference shows 
the life expectancy for adults by age.   

   2.    Geriatrics at Your Fingertips 2014 
 Reuben, D. (2014). Geriatrics at Your 

Fingertips 2014. 16th ed. New York: American 
Geriatrics Society. 
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  Authors’ Comment:  Geriatrics at Your 
Fingertips 2014 is a reference manual that 
covers topics such as treatment guidelines and 
diseases that are particularly relevant to the 
geriatric population. Providers can use this 
reference to learn more about how to properly 
care for the geriatric population.      

    Inappropriate Prescribing/
Polypharmacy 

     1.    American Geriatrics Society. AGS Beers 
Criteria: Printable Beers Pocket Card. 

  Authors’ Comment : The Beers Criteria is a 
catalog of drugs that can be dangerous to older 
adults because of age-related physiologic 
changes and particular pharmacologic proper-
ties of these drugs. This printable Beers pocket 
card, which is based on the AGS 2012 Beers 
Criteria, is a portable clinical tool that summa-
rizes these drugs and can be used by providers 
for improving medication safety and the qual-
ity of care. Available for free  download at 
http://www.americangeriatrics.org/fi les/docu-
ments/beers/PrintableBeersPocketCard.pdf      

    Prescription Assistance 

     1.    The Partnership for Prescription Assistance 

  Authors’ Comment : This website is a portal to 
help qualifying patients who lack prescription 
drug coverage acquire the medications that 
they need through various public or private 
programs that match their needs. http://www.
pparx.org        
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           Many persons, of both sexes, so incessantly tormented 
with a violent and universal itching, that they were 
rendered uncomfortable for the remainder of 
life.—Robert Willan, 1809 

      Scope of Itch in the Elderly 

 While it is often said that pruritus (itching), best 
defi ned as an unpleasant sensation that leads to a 
desire to scratch, is the most frequent symptom in 
dermatology [ 1 ] there are surprisingly few stud-
ies about the prevalence or incidence of pruritus 
in particular diseases or in specifi c patient popu-
lations. The elderly are believed to be particularly 
prone to pruritus, especially chronic pruritus—
the regression in the integrity of the human integ-
umentary system over time is well documented, 
and include loss of skin hydration, a proinfl am-
matory immune system [ 2 ], loss of collagen, and 
a higher incidence of dry skin secondary to 
reduction in the concentration of epidermal lipids 
and sweat/sebum production [ 3 ]. 

 Estimates of prevalence range between 11.5 
and 41 % [ 4 ,  5 ]. In fact, itch is the most common 
dermatologic complaint in people over the age of 
65 years [ 5 – 9 ]; xerosis was a close second in a 

study from the 1990s [ 10 ], with most dermatologists 
recognizing dry skin as the most common cause 
of pruritus in the elderly [ 10 ]. Interestingly, the 
term “senile pruritus” or “Willan’s itch” was 
introduced and widely used in the medical litera-
ture to describe chronic pruritus of unknown ori-
gin in old-age individuals [ 11 ,  12 ]. Perhaps even 
more telling, is the comment that “senile pruritus” 
being synonymous with “the common complaint 
of unexplained itching in the elderly,” and that it is 
a “diagnosis of exclusion” [ 11 ]. Regrettably, the 
cause(s) of senile pruritus remain incompletely 
understood now as it had been in 1809. 

 The elderly in the USA represent the fastest 
growing segment of the population, with the old-
est group (>85 years) having had the highest per-
centage growth over the past two decades; an 
even sharper growth is expected after 2030 when 
baby boomers reach this age [ 13 ]. This rapid 
demographic shift has created challenges both to 
the health care system and to society at large. 
Curiously, there appears to be no general consen-
sus in the medical literature as to what consti-
tute the “elderly”—i.e., there is no precise cut-off 
age—furthermore, it is unclear what clinical pre-
sentations of itch are to be expected in these 
patient populations [ 6 ,  14 ]. There is no question 
that the inevitable increase in itching amongst the 
elderly patient population represents a growing 
challenge due to the changing demographic 
 distribution. This burden of disease in the elderly 
is almost certainly underestimated, based on the 
available data [ 14 ]. 
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 Many conditions prevalent in the elderly 
contribute to itching. Itching can occur in isola-
tion or associated with a primary skin disease, a 
systemic disorder (chronic renal and liver insuf-
fi ciency), or it may have multifactorial or idio-
pathic causes [ 10 ]. In addition, polypharmacy is 
common owing to the high frequency of chronic 
diseases present in this population, and many 
systemic and topical drugs can induce pruritus 
[ 15 ]. Furthermore, itch may be indicative of an 
underlying malignancy such as lymphoma, solid 
tumors, or myelodysplastic syndromes.  

    Classic Clinical Studies Related 
to Itch in the Elderly 

 All humans experience pruritus in the course of 
their lifetime. It can be an important lead symp-
tom in many systemic disorders, the most com-
mon being chronic renal insuffi ciency, cholestatic 
liver disease, diabetes, and lymphoma [ 1 ,  14 , 
 16 ]. In addition, pruritus often has a profound 
impact on quality of life through disturbances 
related to sleep, attention, and sexual function 
[ 16 ]. Maladaptive sleep patterns and mood dis-
turbances including anxiety and depression are 
common in pruritic patients, and may exacerbate 
the itching [ 16 ]. In fact, a recent study demon-
strated that chronic itch to be as debilitating as 
chronic pain [ 17 ]. Perhaps not surprisingly, 
chronic pruritus is an enormous burden to soci-
ety through treatment-related costs, which is 
especially large as a result of the high rate of 
therapeutic failure in these patients [ 18 ]. To com-
plicate matters, clinical experience indicates that 
patients frequently do not consult a physician for 
acute itch, but more often do for chronic itch 
(defi ned as itch lasting longer than 6 weeks) [ 1 ]. 
Furthermore, most of the studies in the literature 
refer to specifi c diseases or patient groups, which 
complicates the comparability and validity of the 
existing studies. 

 Population-based prevalence studies of pruri-
tus in the geriatric population are lacking. Most 
studies to date are limited by small sample sizes, 
selection bias, and divergent study end-points. 
For example, a study in the 1980s that focused on 

skin problems in the elderly (ages 50–91 years) 
found that pruritus was the most frequent com-
plaint, affecting nearly one-third of nursing 
home patients [ 6 ]. Another study with a much 
larger cohort of patients found that itch ranked 
fi rst amongst the distribution of skin diseases 
(11.5 %), affecting more women than men, with 
the highest prevalence in patients 85 years or 
older (19.5 %); interestingly, itch was always 
found to be in the top fi ve most frequent diagno-
ses regardless of season, especially during winter 
and autumn [ 5 ]. In another study, pruritic dis-
eases and xerosis were the most common com-
plaints (41 % and 39 %, respectively) [ 4 ]. These 
studies highlight the need for more well-designed 
epidemiological research in order to establish an 
evidence base for the claim that pruritus is more 
frequent in the elderly.  

    Drugs and Pruritus 

 Pruritus is commonly listed as a medication 
complication, but the prevalence of drug-induced 
pruritus has not been well-studied to date. One 
classic large epidemiological study from the 1980s 
showed that, among hospitalized patients, pruri-
tus without concomitant skin lesions accounted 
for approximately 5 % of adverse reactions after 
drug intake [ 19 ]. Unfortunately, these data are 
diffi cult to extrapolate to drugs that are prescribed 
in outpatient clinics, as only inpatients were 
analyzed. There is also scant data regarding the 
prevalence of drug-induced pruritus in the elderly 
population—a Turkish study estimated the fre-
quency to be between 1.3 and 1.6 % of the 
patients over 65 years old [ 5 ]. The role of topical 
and systemic medications in pruritus in the 
elderly remains poorly understood. 

 The most important drugs that have been 
implicated to be major contributors to itch in the 
elderly from a large case–control study included 
cardiac (diuretics, angiotensin-converting enzyme 
inhibitors, calcium channel blockers, hypolipid-
emic drugs), salicylates, and chemotherapeutic 
agents [ 20 ]. Interestingly, the pathogenesis of 
drug-induced pruritus differs depending upon the 
causative agent—for example, pruritus may be 
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caused by drug-induced skin eruptions, or it may 
be due to a number of alternative mechanisms 
including cholestatic liver injury, phototoxicity, 
xerosis, drug and/or drug metabolite deposition in 
the skin, or neuropathic dysregulation. A handful 
of medications have been reported to cause pruri-
tus with no or only a transient eruption, including 
angiotensin-converting enzyme inhibitors, statins, 
salicylates, chloroquine, and calcium channel 
blockers [ 18 ,  21 ]. 

 Unfortunately, the underlying mechanism is 
often unknown or never elucidated [ 15 ,  21 ]. 
However, treatment of the pruritus should not be 
delayed while awaiting a response from medica-
tion cessation [ 15 ].  

    Eruption of Senescence 

 Aging affects three principal components involved 
in the generation of pruritus—the immune system, 
the epidermal barrier, and the nervous system. 

 The age-associated decline in systemic immu-
nity, referred to as “immunosenescense” [ 22 ,  23 ], 
is characterized by a decrease in cell-mediated 
immune function as well as by reduced humoral 
immune responses. Age-dependent defects in T- 
and B-cell function coexist with age-related 
changes within the innate immune system [ 23 ], 
including a higher level of proinfl ammatory 
activity. This signifi cant T and B cell dysregula-
tion can result in an “allergic” phenotype in some 
patients, with a change towards Type 2 dominance 
(Th2) [ 24 ]. The proinfl ammatory state is believed 
to develop as a result of loss of naïve T cells. 

 Aging also signifi cant alters the epidermal 
barrier. The increased in surface pH of the epider-
mis manifests initially as a reduced rate of barrier 
repair which in turn results in loss of barrier 
maintenance capabilities and decrease in epider-
mal hydration [ 2 ]. Xerosis is consequently an 
inevitable outcome in the elderly population [ 25 ]. 
An impaired barrier can then lead subsequently 
to increased risk for the development of contact 
dermatitis, due to penetration of potential anti-
gens into the epidermis, and increased release of 
proinfl ammatory cytokines [ 2 ]. This is perhaps 
most aptly illustrated in atopic dermatitis, where 

the relationship and interplay between defective 
epidermal barrier and cutaneous infl ammation 
are immediately evident. 

 Finally, the elderly are frequently affl icted 
with degenerative diseases of the spine. The 
degenerative lesion can result in impingements 
on sensory nerves as they exit the spinal cord, and 
is the primary cause of the underlying pruritus. 
Brachioradial pruritus (BRP) and notalgia pares-
thetica (NP) are two conditions with this pre-
sumed pathogenesis [ 26 ]. In addition, in rare 
cases, neurodegenerative disease of the central 
nervous system may produce itching [ 2 ]. These 
patients will often present with secondary mor-
phologies of lichenifi cation, such as lichen sim-
plex chronicus, prurigo nodularis (Fig.  1 ), and 
macular amyloid, and invariably complain of 

  Fig. 1    Prurigo Nodularis. Prurigo nodularis nodules or 
papules are discrete, scaly, hyperpigmented or purpuric, 
fi rm lesions (arrows) that are a few millimeters in diame-
ter. Some lesions have a characteristic raised warty sur-
face. Earlier lesions may start as smaller nondescript red 
“bumps.” Nodules and papules occur on the extensor sur-
faces of the arm, legs, and trunk. Prurigo nodularis lesions 
may show signs of excoriation with fl at, umbilicated, or 
crusted top. The nodule pattern may be follicular. The skin 
in between the nodules is often dry       
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both itching and additional forms of dysesthesia 
(numbness, burning, or tingling sensations). The 
typical topical anti-infl ammatories are ineffec-
tive, and some cases respond only to application 
of ice [ 2 ]. As described above, the most common 
clinical diagnoses were brachioradial pruritus 
and notalgia paresthetica [ 27 ,  28 ]. Occasionally 
patients complain of more diffuse pruritus related 
to a generalized neuropathy; diabetic neuropathy 
with generalized truncal pruritus is one such 
example [ 29 ].  

 A useful way to tie all three aspects together is 
to think about the primary morphology that the 
patient presents. Underlying neurological dis-
eases should always be part of the differential. 
Not infrequently in these patients, multiple types 
of lesions coexist, or appear over time (Fig.  2 ). 
For instance, a patient may present initially with 
lichenifi ed lesions of atopic dermatitis (sugges-
tive of a barrier defect), only to represent weeks 
to months later with a widespread papular erup-
tion (evidence of a primary immunological phe-
nomenon). By considering all of these discrete 
morphologies as a consequence of an “eruption 
of senescence,” one can apply understanding of 
the physiological changes of aging to better elu-
cidate the factors responsible for each of the spe-
cifi c morphologic patterns [ 2 ].   

    General Measures for Treatments 
of Itch in Elderly Patients 

 As discussed previously, pruritus in the elderly 
can be caused by a multitude of factors and 
physiological changes that occur with aging, 
including impaired skin barrier function, 
immunosenescence, neuropathies, and polyphar-
macy [ 2 ]. Therefore, the identifi cation of one 
potential cause for pruritus does not eliminate the 
need to complete a full evaluation. Unfortunately, 
little evidence supports pruritus treatment, limit-
ing therapeutic possibilities and resulting in chal-
lenging management problems. Thus, it is 
essential to recognize the profound effect pruritus 
can have on a patient’s function and quality of 
life, as part of the approach to treatment. As with 
other symptoms in the geriatric population, 
pruritus evaluation requires integration and con-
sideration of all of the patient’s medical condi-
tions [ 21 ]. Furthermore, management of pruritus 
in the elderly can be challenging because of addi-
tional physical and/or cognitive limitations. 
Elderly patients are frequently unable to apply 
topical treatments effectively on their own, and 
medication compliance becomes a major issue. 
In addition, comorbid conditions and polyphar-
macy increase the risk of adverse drug reactions, 

  Fig. 2    Representative view of polymorphic eruption. The 
presence of scattered eroded erythematous papules with 
linear urticarial plaques is typical of eruptions of senes-

cence. Note the background xerosis and hyperpigmented 
patches consistent with prior infl ammatory dermatosis       
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especially with systemic therapy. Any treatment 
plan must take into consideration the patient’s 
general health, living situation, severity of symp-
toms, and the adverse effects of available 
treatment(s) [ 21 ,  30 ]. Because the immunosenes-
cence that drives the pruritus is not reversible, 
long-term treatment with a combination of 
modalities is often required. Table  1  summarizes 
the most commonly employed therapeutic options 
in these patients.

   Topical immunomodulators, including 
medium to ultrapotent strength topical corticoste-
roids and calcineurin inhibitors, are reasonable 
fi rst-line agents for elderly patients with 
moderate- to-severe pruritus that is secondary to 
localized infl ammatory skin processes. The topi-
cal therapies should always be instituted with 
concurrent aggressive emollient use and gentle 
skin care to improve skin barrier function. 
Because of the increased fragility of senescent 
skin, prolonged topical corticosteroid use should 
be avoided to prevent development of atrophy. 

 Antihistamines are a popular adjunct medica-
tion often used as antipruritic agents, because of 
the presumed benefi t of sedation; yet there is lim-
ited evidence with respect to their effi cacy in 
treating chronic pruritus in elderly patients—in 
fact, there is only one small randomized trial 
from the early 1980s with oxatomide, a fi rst- 
generation antihistamine, where it was shown to 
improve both the duration and severity of itch-
ing [ 31 ]. In fact, antihistamine use in the older 
population is generally not recommended due to 
the anticholinergic effects (confusion, constipa-
tion, and dry mouth) [ 32 ]. Furthermore, there is 
little evidence that standard second-generation 
nonsedating antihistamines are effective in the 
management of pruritus in elderly patients [ 16 ]. 
Neuromodulatory agents such as gabapentin may 
be tried instead, dosed according to the underly-
ing state and response of each patient [ 21 ]. 

 UV-based therapy (phototherapy and photo-
chemotherapy) is an alternative treatment modal-
ity that can be effective for certain pruritic 

   Table 1    Summary of current treatment options for itching in the elderly   

 Type of treatment  Examples  Comments 

 Barrier Repair (Dry 
skin care) 

 Emollients  Older patients with musculoskeletal or visual 
problems may experience diffi culties with 
application; may require signifi cant caregiver 
assistance 

 Topical corticosteroids  Triamcinolone 
 Hydrocortisone 

 Older patients with musculoskeletal or visual 
problems may experience diffi culties with 
application; may require signifi cant caregiver 
assistance; may only be effective in primarily 
infl ammatory conditions 

 Systemic (oral) 
antihistamines 

 Sedating: hydroxyzine, 
diphenhydramine, doxepin 
 Nonsedating: cetirizine, loratidine 

 Avoid in elderly due to side effects of 
somnolence, anticholinergic effects, risk of falls 

 Capsaicinoids  Capsaicin cream  Desensitizes sensory nerve fi bers; application 
connected with burning sensations during fi rst 
days of use 

 Ultraviolet therapy  Narrowband  Older patient must be able to stand stably in the 
booths; good choice for patients with multiple 
underlying etiologies for itching and/or 
polypharmacy 

 Neuromodulators  Antileptics: gabapentin, pregabalin 
 Antidepressants: paroxetine or 
fl uvoxamine 

 Most effective in patients with neuropathic 
pruritus, pruritus of chronic renal failure, 
cholestatic pruritus 

 Opiate receptor 
antagonist or agonists 

 μ-opiate receptor blockade: 
naltrexone 
 κ-opiate receptor activation: 
nalfurafi ne 

 Most effective in patients with liver or kidney 
disease; side effects often limits practicality 
of use in elderly 
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conditions—for example, dermatoses with an 
atopic dermatitis-like component, pruritus asso-
ciated with renal failure, and even pruritus of 
unclear etiology [ 21 ]. Phototherapy, including 
narrowband or broadband UVB, or less often 
UVA, is widely used in patients of all ages with 
chronic pruritus [ 33 ], and has been shown to be 
effective in treating a variety of pruritic conditions 
that affl ict elderly patients, including pruritus due 
to atopic dermatitis, renal failure, polycythemia 
vera, chronic liver disease, and Hodgkin’s lym-
phoma [ 34 ]. It has wide cutaneous anti-infl am-
matory activities, and can offer relief without 
many of the adverse effects and risks of systemic 
immunosuppressive medications. Its effi cacy has 
also been demonstrated in some randomized con-
trolled trials [ 34 – 36 ]. Areas of long- term sun 
exposure (head and neck, dorsal hands) can be 
protected to avoid increasing skin cancer risk in 
these regions. 

 For patients with primary lesions, medica-
tions, contactants, and photosensitivity must be 
considered as causal or coexistent factors that 
are contributing to the pruritus. For the major-
ity of these patients, barrier failure is often 
present, and a “soak and smear” approach to 
initiate treatment is often very effective. 
Soaking in a warm tub for 15 min and applying 
a high-potency topical steroid diluted in a heavy 
moisturizer such as petrolatum, onto the wet 
skin followed by an occlusion (with a suit or 
wet wraps) can be quite effective [ 2 ]. 
Antihistamines can be used with caution to 
complement the topical steroids, and photother-
apy can be considered in refractory cases. If the 
dermatitis and pruritus remain chronic and 
treatment- resistant, low-dose immunosuppres-
sive agents may be useful. Methotrexate, aza-
thioprine, or mycophenolate mofetil can all be 
effective systemic medications, with the agent 
used dependent upon the patient’s risk profi le, 
comorbidities, and at times, medication avail-
ability [ 2 ,  33 ]. Occasionally, after barrier repair 
has been accomplished via aggressive topical 
regimens, and the infl ammatory reaction calms, 
the systemic immunosuppressive(s) can then be 
removed gradually and the patient maintained 
with topical treatment or phototherapy. 

 In the patient with generalized pruritus and 
secondary skin morphologies only, a primarily 
neuropathic process of the peripheral or central 
nervous system should be sought. Neurally act-
ing antipruritic agents such as gabapentin, dulox-
etine, and mirtazepine alone or in combination 
can be effective [ 2 ,  21 ,  33 ]. Neurologists and 
physical medicine physicians are often useful in 
aiding the evaluation of such patients.  

    Research Gaps, Ongoing Clinical 
Trials 

 In recent years, pruritus has garnered more atten-
tion and is now appreciated as an important 
symptom that can dramatically reduce quality of 
life in patients [ 9 ]. Unfortunately, the pathophysi-
ology of pruritus is only partially understood. The 
optimal evaluation strategy with respect to yield 
and cost-effectiveness has not been determined, 
and data from randomized, controlled trials of 
various pharmacologic and nonpharmacologic 
treatments for chronic pruritus are scarce. It is 
clear that more high-quality research is needed in 
order to be able to assess the burden of pruritus in 
specifi c diseases and patient populations. The 
empirical basis for an assessment in the general 
population is growing but replications of the 
available fi ndings in specifi c patient groups would 
be desirable. Nevertheless, the recent population-
based studies have revealed various new insights 
regarding the epidemiological underpinnings of 
chronic pruritus (e.g., prevalence, incidence, and 
determinants). 

 In daily clinical practice, consideration of 
coexisting disease and overlapping symptoms 
across diseases may help in the attribution of the 
cause of pruritus. The role of mixed etiologies 
has rarely been studied. This is of growing 
importance, especially in elderly individuals 
who are more likely to suffer from several dis-
eases (multi- morbidity) and regularly require 
medication(s). Taking this multi-morbidity into 
account will, however, make the design of epide-
miological research attempting to quantify the 
frequency of pruritus in patient populations 
much more complex. 
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 Pruritus, like pain, is a stimulus that cannot be 
measured directly. Currently, most ongoing clini-
cal studies are concentrated on methods of pruri-
tus assessment. Despite many issues that have 
already been answered, there are still a number 
of problems remain—for example, development 
of a new, widely accepted itch questionnaire is 
essential to provide a valid instrument for mul-
tiple studies, to enable better comparisons of 
various pruritus subtypes and different treatment 
strategies. Chronic pruritus poses a signifi cant 
threat to overall quality of life (QoL). A recent 
survey of patients with chronic pruritus and 
those with chronic pain (mean age of partici-
pants was 55 years), which utilized directly elic-
ited health utility scores, demonstrated that 
chronic pruritus has an impact comparable to 
that of chronic pain on QoL [ 17 ], underscoring 
the signifi cant burden of disease with which 
chronic itch patients suffer. In fact, studies in 
patients with uremic pruritus have suggested that 
itch, via its impact on sleep, not only affects 
morbidity, but increases mortality [ 37 ]. 

 The next steps in chronic pruritus research 
must revolve around understanding the factors 
that mediate the impact of chronic pruritus on 
QoL, with more frequent use of ItchyQoL, an 
itch-specifi c quality of life instrument [ 38 ]. A 
better appreciation of the complex relationship 
between chronic itch and quality of life can only 
improve the clinical evaluation and treatment of 
chronic pruritus [ 39 ]. Future directions along 
this line of research include investigating how 
race infl uences the impact of chronic pruritus on 
QoL, and exploring whether support groups or 
personality-specifi c interventions may help mit-
igate the QoL impact of chronic pruritus [ 39 ]. 
Finally, studies on itch threshold will enable a 
more accurate and objective measurement of 
pruritus. 

 From a basic science perspective, the renewed 
focus on itch as a specifi c target has led to the 
development of novel drugs that are currently 
being tested in clinically trials or that are cur-
rently under development. Among them are, for 
example, histamine H 4  receptor antagonists [ 40 ] 
and kappa-opioid receptor agonists that target the 
pruritic pathway directly [ 41 ,  42 ], and it is likely 

that additional drugs that target specifi c itch- 
related peptides or receptors will enter the clinic 
in the next decade. Cannabinoid receptor ago-
nists have been demonstrated as effective topical 
modalities for itch treatment, although their 
potency in activating receptors can certainly be 
improved [ 33 ]. Further topical or systemic strate-
gies using cannabinoid receptors as targets are 
promising for itch therapy. Biotechnological 
advances, for example the ability to generate 
humanized molecules targeting specifi c cellular 
structures, have made it possible to develop novel 
agents (“biologicals”) such as the IL-4 and IL-4 
receptor antagonists [ 43 ]. Other molecules, such 
as an anti-IL-31 receptor antibody [ 44 ], are being 
developed. In addition, novel oral treatments, 
such as the NK1 receptor-antagonist aprepitant, 
have just now been reported to be effective in 
various subforms of itch [ 45 ,  46 ]. 

 Moving forward, targets on the therapeutic 
horizon are likely to include gastrin-releasing 
peptide and its receptor, which act on the level of 
the spinal cord and integrate many histamine- and 
histamine-independent itch pathways, as well as 
the protease pathway via activation of G protein-
coupled protease-activated receptors [ 33 ].  

    Conclusion 

 Pruritus in old age is a debilitating and diffi cult 
symptom to treat, and has an overwhelmingly 
negative impact on the quality of life of those 
affected individuals. Decline in normal physiology 
of the skin, age-related changes in the immune 
system, polypharmacy, and other medical comor-
bidities all contribute to the high rate of pruritus 
in the elderly. These factors also make the diag-
nosis and its management more challenging. 
Fortunately, focusing on the basic principles of 
skin care can lead to safe and effective treatment of 
itch in the majority of elderly patients [ 2 ,  21 ,  30 ]. 
Treatment directed at the primary element trig-
gering the pruritus is most effective. At times the 
pruritic elderly patient will have skin lesions 
induced by more than one of the age related 
processes, and treatment for each pathogenic pro-
cess may be required [ 2 ]. The fi eld eagerly awaits 
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future research to elucidate the pathological 
mechanisms underlying the myriad forms of 
pruritus, in order to bring therapeutic advances 
to the bedside.     
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            Introduction 

 Nail changes and disorders are common among 
elderly individuals, and occur at different rates 
when compared to the general population. The 
nail apparatus ages intrinsically, resulting in 
certain characteristic clinical changes [ 1 ]. 
Conversely, nail disorders are acquired and arise 
from secondary pathologic processes. It is 
important for clinicians to be familiar with both 
categories and differentiate between the two.  

    Nail Changes in Older Adults 

 Classically, the clinical manifestations of the 
aging nail have been defi ned as changes in nail 
plate color, contour, linear growth, surface, and 
thickness [ 2 ]. These alterations likely result from 
a multifactorial process, including arteriosclero-
sis or impaired peripheral circulation, ultraviolet 
radiation, trauma, and faulty biomechanics [ 3 ]. 

 In the normal nail, the color of nail plate is 
white immediately above the lunula, the visible 
and most distal aspect of the nail matrix, and pink 

in the portion overlying the nail bed [ 4 ]. In contrast, 
the nails of the elderly are often yellow, grey or 
white [ 4 ]. Such whitening of the nail plate over-
lying the nail bed is termed leukonychia, and may 
result from age-related changes of the nail matrix 
resulting in opacity of the nail plate (true leuk-
onychia) or the nail bed (apparent leukonychia). 
With age, the lunula also signifi cantly decreases 
in size, and may completely vanish [ 3 – 5 ]. Other 
specifi c well-described variations in nail plate 
color—including Terry’s nails, half-and- half 
nails, and Muehrcke’s lines—also occur in 
elderly individuals, though they are often associ-
ated with underlying systemic diseases [ 6 – 8 ]. 

 Contour related nail changes vary between 
fi ngernails and toenails. With age, the longitudi-
nal curvature of fi ngernails often deceases, 
resulting in a fl at (platyonychia) or concave 
(koilonychias) nail plate [ 3 ,  4 ]. The latter condi-
tion is notably associated with many other con-
genital and acquired pathologic processes and 
thus is not specifi c for aging [ 9 ]. Nail clubbing 
also occurs in elderly individuals, however, is 
associated with underlying bronchopulmonary 
disease in the majority of all cases [ 9 ]. 

 Increased transverse curvature of the nail 
plate represents the most common age-related 
change in toenails. Radiographic data confi rm 
that this change directly results from progressive 
widening of the base of the distal phalanx and 
thus affecting the overlying nail matrix [ 10 ]. 
Consequently, as the proximal nail plate pro-
gressively fl attens, the transverse curvature of 
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the distal plate increases to compensate in a 
lever-like manner [ 10 ]. Such changes often result 
in the painful incarceration of the distal nail bed 
between the lateral aspects of the nail plate, a 
condition termed “pincer nail deformity” or ony-
chocryptosis [ 10 ]. In addition to intrinsic aging, 
acquired pincer nail deformity is also clinically 
associated with various tumors of the nail appa-
ratus, systemic medications (with β-blockers 
being the most common), underlying visceral 
and hematologic malignancies, end stage renal 
failure, and autoimmune disease [ 10 – 14 ]. Given 
the intrinsic distal nature of the location, conser-
vative interventions are often favored initially 
for this condition, including mechanical thinning 
of the nail plate, chemical softening of the nail 
plate with keratolytics or acids, and trimming of 
the lateral aspects of the nail [ 10 ,  15 ]. Mechanical 
bracing of the affected nails using a technique 
termed orthonyx has also been attempted with 
encouraging results [ 16 ,  17 ]. Specifi cally, a 
memory alloy prosthesis is attached to the lateral 
aspects of the nail in order to exert pressure 
opposing the transverse nail curvature, thus fl at-
tening the plate [ 16 ,  17 ]. Surgical intervention is 
often required in cases recalcitrant to conserva-
tive therapies, with cauterization of the lateral 
matrical horns and dermal grafting under the nail 
matrix providing the most consistent, permanent 
results [ 10 ,  18 ,  19 ]. 

 The rate of linear nail growth has been well 
demonstrated to progressively decrease with 
advanced age. The physiologic average rate of 
linear growth is 0.1 mm/day (3.0 mm/month) for 
fi ngernails and 0.03 mm/day (1.0 mm/month) for 
toenails until the age of 25, at which time this rate 
decreases approximately by 0.5 %/year [ 20 ]. 
Concomitant systemic disease and medications 
may also alter linear nail growth [ 3 ]. 

 Onychorrhexis, or the superfi cial longitudinal 
ridging of the dorsal nail plate, represents the 
most characteristic age-related change in nail 
plate surface, and likely results from a disregu-
lation in nail matrix keratinocyte turnover [ 21 ]. 
In some cases these ridges may also act as a nidus 
for plate to split distally, most often distal to 
the hyponychium. As such, affected individuals 
are frequently distressed by the cosmesis of these 
changes, even though there is no associated 

medical risk or functional impairment. Periodic 
nail plate buffi ng is considered the most effective 
therapeutic intervention, though caution is rec-
ommended in patients with preexisting age- 
related nail plate thinning or atrophy, as any 
mechanical manipulation may paradoxically 
increase the risk of nail plate splitting [ 4 ]. 

 Nail plate thickness represents the distance 
between dorsal and ventral surfaces, and is deter-
mined by the length of the nail matrix. However, 
both environmental and systemic factors may 
also contribute to nail plate hypertrophy or atro-
phy. In general, toenails often thicken with age, 
while fi ngernails often become thinner [ 22 ]. Such 
changes may affect one or all of nails [ 22 ]. 
Specifi cally, the idiopathic thickening of an iso-
lated nail plate is termed onychauxis, while 
thickening of all ten toenails is referred to as 
pachyonychia. In extreme cases, the nail plate 
may develop an ostraceous or “ram’s horn-like 
appearance” (given the nail curvature and hyper-
trophy), termed onychogryphosis (Fig.  1 ). While 
these changes can occur on any of the digits, the 
hallux is most commonly affected. Treatment for 
nail plate hypertrophy is generally recommended 
to prevent self-injury and unintended excoria-
tions, and typically entails either chemical or 
mechanical debridement [ 4 ]. Notably, mechani-
cal debridement is often most successful when 
performed by a provider, as some elderly indi-
viduals may experience diffi culty with the pos-
turing and dexterity necessary. Complete avulsion 
of the nail plate without matrix ablation is a ther-
apeutic alternative in refractory cases [ 4 ].   

  Fig. 1    Onychogryphosis       
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    Common Nail Disorders in Older 
Adults 

 In addition to the intrinsic physiologic changes of 
the nail plate that occur with aging, nail disorders 
are common in geriatric populations. This high 
prevalence of nail disease in the elderly is multi-
factorial: impaired circulation, increased suscep-
tibility of the nail apparatus to infection due to 
barrier defects, increased rate of cutaneous neo-
plasms, elevated prevalence of comorbid derma-
tologic or systemic disease, and medication use 
are all contributing factors [ 2 ]. 

    Brittle Nail Disease 

 While largely a cosmetic concern, nail brittleness 
is a common complaint of elderly individuals, 
occurring in an estimated 35 % of individuals 
older than 60 years [ 23 ]. Typically, affected indi-
viduals complain of soft, easily torn or split nails, 
and a general inability to grow longer nails [ 4 ]. As 
described above, longitudinal nail splitting occurs 
commonly in the setting of intrinsic age- related 
onychorrhexis (Fig.  2 ). Onychoschizia—or the 
distal lamellar peeling and splitting of the dorsal 
aspect of the nail plate—also is common in the 
elderly, particularly women, as is trachyonychia—
an opaque roughness affecting the surface of the 
dorsal nail plate.  

 Previously, brittle nails were believed to 
result from decreased water content. However, 
this theory has since been disproved, with 
emerging data now demonstrating no signifi cant 
difference in water content between normal and 
brittle nails [ 24 ]. Instead, water binding capac-
ity has been identifi ed as the likely causative 
factor, as it is reduced by nearly one half in 
 brittle nail plates [ 25 ,  26 ]. As keratin, keratin-
associated proteins, and lipid-content all con-
tribute to nail plate water binding capacity, an 
abnormality in one or several of these factors 
may underlie brittle nail pathophysiology [ 27 ,  28 ]. 
Environmental factors may also further exacer-
bate brittle nails clinically, though they are not 
believed to represent a causative factor [ 29 ]. 
Patients with brittle nails are advised to avoid 
repeated hydration and desiccation of the nail 
plates (which often occurs occupational set-
tings) as well as exposure to dehydrating agents 
used in nail cosmetics, as these may damage 
intracellular corneocyte bridges and dissolving 
intracellular lipids, thereby further increasing 
nail plate fragility [ 29 ,  30 ]. Rarely, brittle nails 
may also represent a harbinger of an underlying 
dermatologic or systemic disease, including 
psoriasis, lichen planus, lichen striatus, alopecia 
areata, Darier’s disease,  peripheral arterial disease, 
arteriosclerosis, microangiopathy, Raynaud’s 
disease, polycythemia vera, dyserythropoietic 
anemia, thyroid disease, hypopituitarism, gout, 

  Fig. 2    Onychorrhexis       
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osteoporosis, diabetes, malnutrition and nutritional 
disorders, chronic renal failure, hemodialysis, 
osteomalacia, acromegaly, pulmonary tubercu-
losis, chronic obstructive pulmonary disease, 
sarcoidosis, systemic amyloidosis, and various 
visceral malignancies—often in the setting of 
acrokeratosis paraneoplastica [ 31 – 36 ]. 

 Treatment of brittle nails is often diffi cult 
given the multifactorial nature of the disease. 
As stated previously, environmental exposures 
may exacerbate any underlying nail disease, and 
patients should be advised to reduce frequency of 
prolonged contact with water, as well as deter-
gents, cleaning solvents, and alcohol-based hand 
sanitizers [ 30 ]. For prolonged contact with water, 
cotton-lined latex gloves should be worn. 
Hydration of the nail plate is also essential and 
patients should be advised to apply a thick emol-
lient to the entire nail plate and proximal nail fold 
after soaking the tips in lukewarm water for 
10–20 min [ 37 ]. Urea and lactic acid have been 
reported as particularly effective, as both agents 
act to increase the water content binding capacity 
of the nail plate [ 30 ]. Nail cosmetics may be cau-
tiously recommended, as once-weekly applica-
tion of nail lacquer may limit exposure of water 
and other offending detergents, as well as reduce 
water vapor loss [ 38 ]. However, since acetone, 
and to a lesser degree acetate, dehydrate the nail 
plate and reduce the intrinsic lipid content, polish 
removers should be used on a very limited basis 
[ 38 ]. Cosmetic nail hardeners should also be rec-
ommended judiciously, as they contain toluene-
sulfonamide- formaldehyde resins, which induce 
additional cross-linking between nail plate kera-
tin. While such bonds may help to stabilize weak-
ened nails, overuse may result in accumulation of 
excess keratin cross-links, thus paradoxically 
decreasing nail plate fl exibility and increasing 
brittleness [ 38 ]. 

 More recently, two new prescription medica-
tions targeting brittle nails have been released. 
The fi rst agent recently gained FDA approval as a 
medical device for the treatment of brittle nails, 
and consists of a hydrosoluble nail lacquer 
containing hydroxypropyl chitosan,  Equisetum 
avense  extract and methylsulfonyl methane, 
which is marketed under the trade name  Genadur  ®  

(distributed by Medimetriks). In one study, daily 
applications of this agent signifi cantly reduced 
longitudinal groves and lamellar splitting after 
1 month [ 39 ]. The second agent, a 16 % urea 
polyurethane lacquer, marketed as  Nu-Vail  ®  (dis-
tributed by Innocutis) also recently gained FDA 
approval as a medical device for the treatment of 
dystrophic nails, and was found to demonstrate a 
60 % improvement in clinical parameters after 
6 months of daily use [ 40 ]. Biotin supplementa-
tion can also often recommended as a systemic 
agent for the treatment of brittle nails, as elevated 
doses have been suggested to upregulate the syn-
thesis of lipid molecules in the nail matrix, thus 
facilitating binding between nail plate keratino-
cytes [ 41 ]. Typically, dosages of 2.5–5 mg/day 
are recommended, as one study demonstrated a 
25 % increase in nail thickness and an overall 
decrease in lamellar splitting with this agent [ 41 ]. 
Tazarotene 0.1 % cream has also anecdotally 
been suggested as a possible therapy, though few 
data exist [ 42 ].  

    Onychomycosis and Its Treatment 
in Older Adults 

 Onychomycosis is defi ned as a fungal infection 
that affects one or more components of the nail 
apparatus, with dermatophytes, yeasts, and non- 
dermatophytes molds all recognized as causative 
pathogens [ 43 ]. While the prevalence of such 
infections is approximately 10 % in the general 
population, upwards of 40–60 % of individuals 
over 60 years of age are affected [ 44 ,  45 ]. This 
overrepresentation of onychomycosis in geriatric 
populations is likely multifactorial, with reduced 
peripheral circulation, slower nail plate growth, 
inactivity, relative immunosuppression, glucose 
intolerance, larger distorted nail surfaces, diffi -
culty with routine nail care and hygiene, increased 
risk of nail injury, and increased exposure to 
pathogenic fungi all representing contributing 
etiologic factors [ 3 ,  46 ]. 

 Onychomycosis has a number of well- described 
common clinical presentations [ 47 ]. Of these, 
distolateral subungual onychomycosis is by far 
the most common, and is frequently associated 
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with  Trichophyton  spp. (particularly  T. rubrum  
and  T. mentagrophytes ). In this entity, the point of 
fungal entry is either the hyponychium or the 
lateral nail bed, resulting in the classic clinical 
presentation of distal onycholysis, subungual 
hyperkeratosis with an accumulation of subungal 
debris, and a thickened nail plate. Conversely, 
proximal subungual onychomycosis is the rarest 
clinical variant, and is most often associated with 
underlying human immunodefi ciency virus 
infection [ 48 ].  Trichophyton rubrum  is the most 
common causative organism associated with this 
condition [ 49 ]. As the infection originates at the 
proximal nail fold and spreads distally, clinically 
presenting as an opaque white discoloration of the 
proximal nail plate immediately overlying the 
lunula [ 43 ]. White superfi cial onychomycosis, a 
third clinical variant, involves the dorsal surface 
of the nail plate, and presents with coalescing 
opaque patches. The most common associated 
pathogen,  Trichophyton mentagrophytes , contains 
enzymes capable of degrading nail plate keratins, 
so that affected areas appear crumbled and dilapi-
dated [ 43 ]. 

 Though many clinicians initiate treatment of 
onychomycosis based on clinical impression 
alone, this is not recommended as many other 
entities present with similar clinical fi ndings. 
Pathologic diagnosis can easily be obtained 
through periodic-acid Schiff (PAS) staining of 
nail clippings or subungual debris, though it can-
not reliably speciate the infecting organisms. 
Additionally, the pathologic diagnosis relies on 
the presence of branching septae; yeast forms 
alone do not confi rm fungal infection of the nail 
apparatus [ 50 ]. Culture remains the gold standard 
for diagnosis, as it also identifi es the pathogenic 
organism and allows antifungal sensitivity test-
ing, though has a relatively low sensitivity of 
53 % [ 51 ]. Accordingly, best practice guidelines 
dictate that both culture and PAS staining should 
be performed, as this combination yields a sensi-
tivity of 96 % [ 51 ]. 

  Treatment of onychomycosis in elderly popu-
lations has traditionally been diffi cult, primarily 
due to poor response, frequent relapses, and ele-
vated associated risk profi les  [ 3 ] . Topical therapy 
defi nitively carries the lowest risk of toxicity, 

though has historically not been curative. 
Instead, topical treatments have often been 
employed as a palliative measures, preventing 
the spread of fungal infection to neighboring 
nails. Ciclopirox 8 % lacquer is the most well 
studied topical agent, demonstrating clinical 
cure in 5.5–8.5 % of all cases  [ 52 ] . Urea 40 % gel 
has also been anecdotally recommended as an 
adjunctive agent, theoretically increasing cuta-
neous absorption of any topical antifungal prep-
aration  [ 53 ] . However, the recent FDA approval 
of two new topical agents for will likely affect the 
treatment algorithm for onychomycosis, particu-
larly in elderly adults.  

  Efi naconazole (Jublia   ®    distributed by Valeant) 
is a new triazole antifungal topical solution that 
received FDA approval in June 2014 for the 
treatment of onychomycosis. Data from duplicate 
industry-sponsored phase III clinical studies 
demonstrated that 17.8 and 15.2 % of all study 
subjects attained a complete cure after 52 weeks 
of daily treatment  [ 54 ] . An additional 35.7 and 
31.0 % of study subjects were also noted to have 
less than 10 % of nail plate involvement after 
completing the treatment regimen. The most com-
mon attributable adverse reactions reported dur-
ing the preclinical studies were application site 
dermatitis (3.5 %), application site vesicles 
(2.0 %, 1.2 %), contact dermatitis (2.9 %, 1.4 %) 
and ingrowing nail (2.6 %, 1.9 %), though one 
subsequent smaller study suggests the ability of 
efi naconazole to induce delayed contact sensitiv-
ity may be limited  [ 54 ,  55 ] .  

  Tavaborole (Kerydin   ®    distributed by Anacor 
Pharmaceuticals), a fi rst-in-class, boron- 
containing oxaborole broad-spectrum with 
antifungal activity against dermatophytes, 
yeast, and non-dermatophyte molds, also recently 
received FDA approval for the treatment of 
onychomycosis  [ 56 ] . In duplicate industry-
sponsored phase III clinical trials, complete 
clinical cure was achieved 6.5 and 9.1 % of 
patients treated with tavaborole for 360 days  [ 57 ] . 
An  “ almost clear nail ”  was also observed in an 
additional 26.1 and 27.5 % of study subjects. 
In both the phase II and phase III clinical trials, 
adverse events were infrequent and limited to 
cutaneous irritation  [ 57 ]. 
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 Regardless of the topical agent selected, the 
infected portion of the nail plate should be fre-
quently debrided, ideally every 3–4 weeks [ 4 ]. 
Removal of the affected nail plate and subungual 
debris not only decreases fungal load, but also 
may increase topical therapy penetration [ 58 ]. 
While topical therapies carry a very low risk of 
toxicity, compliance with daily or twice daily 
applications can be diffi culty for elderly individ-
uals, particularly in the setting of limited mobil-
ity or other musculoskeletal or rheumatologic 
comorbidities [ 59 ]. 

 Surgical or chemical nail avulsion represents 
an additional adjunctive therapy that best utilized 
in cases with lateral nail plate involvement [ 60 ]. 
The presence of a dermatophytoma—a subun-
gual mass of densely packed fungal hyphae 
with poor antifungal penetration—is another 
indication for partial or complete nail debride-
ment [ 60 ,  61 ]. 

 Systemic antifungal therapy remains the gold 
standard for treatment of onychomycosis. 
Terbinafi ne, fl uconazole, and itraconazole are the 
three agents most widely prescribed systemic 
antifungals. Due to the safety and effi cacy con-
cerns, older agents such as griseofulvin and keto-
conazole are infrequently prescribed. Of the 
former three, only terbinafi ne and itraconazole 
are FDA-approved for the treatment of onycho-
mycosis. Prior to the initiation of any systemic 
treatment regimen, the following factors should 
be considered: the patient’s relevant past medical 
history, current medications, and the causative or 
suspected pathogen. 

 Terbinafi ne is a synthetic allylamine antifun-
gal with fungicidal activity against fungi, derma-
tophytes, and some yeast forms through the 
inhibition of squalene epoxidase [ 62 ]. This agent 
is currently the drug of choice for treating ony-
chomycosis, as it has been repeatedly demon-
strated to have the highest rates of clinical cure 
and the lowest rates of recurrence [ 63 – 65 ]. 
Terbinafi ne is also highly lipophilic and persists 
in the nail plate for several months after discon-
tinuation [ 62 ]. Terbinafi ne is dosed at 250 mg 
daily for 6 weeks for fi ngernail onychomycosis 
and 12 weeks for toenail onychomycosis. The data 
regarding the overall effi cacy rate for terbinafi ne 

vary. Several meta-analyses suggest a clinical 
cure rate between 66 and 75 %, though early 
studies demonstrate rates of 38–54 % [ 65 – 69 ]. 
Adverse effects commonly attributed to terbinafi ne 
include nausea, gastrointestinal disturbance, 
dysgeusia, leukopenia, liver function abnormali-
ties, and cutaneous eruption [ 43 ]. Rarely, terbin-
afi ne has been associated with fulminant liver 
failure, and thus, intermittent laboratory assess-
ment of hepatic parameters is often performed. 
Terbinafi ne has few signifi cant drug interactions, 
and can be co-administered statins, digoxin, war-
farin, and many other medications commonly 
prescribed in elderly populations [ 43 ]. However, 
this agent is a potent inhibitor of CYP2D6, affect-
ing the metabolism of numerous medications 
including many beta-blockers as well as donepezil, 
and thus, medication reconciliation and review 
is recommended prior to initiating therapy [ 70 ]. 
In older patients who may be on multiple medi-
cations (including hepatically metabolized drugs 
such as statins), pulse dose treatment consisting 
of 7 days a month for 4 months has been shown 
to reduce likelihood of transaminitis with only 
slightly lower cure rates [ 67 ]. 

 Itraconazole is a synthetic triazole antifungal, 
and has a broad spectrum of fungistatic activity 
but potential side effects with older adults should 
be carefully considered [ 71 ]. Through the inhibi-
tion of ergosterol synthesis, itraconazole is able 
to inhibit growth of dermatophytes,  Candida , and 
some nondermatophyte molds [ 71 ]. Similar to 
terbinafi ne, itraconazole is also highly lipophilic 
and persists in the nail plate for 6–9 months after 
discontinuation [ 71 ]. Two dosing regimens exist 
for itraconazole: daily treatment and intermittent 
(pulse) therapy. Daily treatment is dosed at 
200 mg/day for 8 weeks for fi ngernail onycho-
mycosis and 12 weeks for toenail onychomy-
cosis. Pulse therapy, which is not FDA-approved 
for the treatment of toenail onychomycosis, 
consists of 400 mg/day for the fi rst week of 
every month and lasts 2 months for fi ngernail 
 onychomycosis and 3 months for toenail onycho-
mycosis. As with terbinafi ne, the data regarding 
the effi cacy of itraconazole vary, though most 
larger and head-to-head studies suggest terbin-
afi ne has a higher overall clinical cure rate than 
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either of the itraconazole dosing regimens [ 65 , 
 66 ,  68 ]. Notably, itraconazole is absolutely con-
traindicated in patients with a past medical his-
tory of congestive heart failure due to its negative 
inotropic effect [ 72 ]. Other associated adverse 
reactions include nausea, gastrointestinal distur-
bance, telogen effl uvium, hepatotoxicity, and 
cutaneous eruption [ 43 ]. Itraconazole is also a 
potent inhibitor of CYP3A4, and thus interacts 
with many medications. Those specifi cally 
mentioned in the associated FDA-mandated 
black box warning include: cisapride, midazolam, 
nisoldipine, felodipine, pimozide, quinidine, 
dofetilide, triazolam, levacetylmethadol, lovas-
tatin, simvastatin, ergot alkaloids, and methadone 
[ 73 ]. Given these associations and interactions, 
itraconazole is not typically a fi rst-line agent in 
onychomycosis among elderly populations, 
though it has a defi nite clinical value in certain 
settings [ 74 ]. 

 Of note, two published, peer-reviewed studies 
exist that specifi cally pertain to the treatment of 
onychomycosis in the elderly. The fi rst—a single 
blind, randomized, non-industry-sponsored, pro-
spective study—compared the effi cacy of terbin-
afi ne and itraconazole in the treatment of 
onychomycosis [ 75 ]. In total, 101 individuals 
aged 60 years and older with dermatophytosis 
involving at least one hallux were enrolled. Half 
were treated with terbinafi ne 250 mg daily for 12 
weeks, while the remaining individuals were 
treated with itraconazole 200 mg twice daily for 
1 week per month for 3 months [ 75 ]. The result-
ing data demonstrated no signifi cant difference in 
cure rates: the clinical cure rates were 62 % for 
terbinafi ne and 60.8 % for itraconazole [ 75 ]. 
Adverse events were noted in fi ve individuals in 
the terbinafi ne treatment group and seven indi-
viduals in the itraconazole treatment group, all of 
which were mild and reversible [ 75 ]. The second 
study performed a subanalysis of patients 65 
years and older from an open-label, randomized, 
multicenter study of adults treated with terbin-
afi ne or terbinafi ne and surgical nail debridement 
for onychomycosis [ 76 ]. Specifi cally, surgical 
nail debridement in the context of onychomyco-
sis traditionally refers to the removal of all ony-
cholytic portions of the nail plate, thus reducing 

the fungal load by eliminating the subungual 
debris [ 76 ]. The resulting data demonstrated that 
patients treated with both terbinafi ne and surgical 
debridement had higher rates of complete cure 
than those treated with terbinafi ne alone [ 76 ]. 
Additionally, the most frequently reported 
adverse events included nausea, arthralgia, and 
hypercholesterolemia, with three participants 
ultimately withdrawing due to a medication- 
related adverse effect [ 76 ]. Of the enrolled indi-
viduals 97 % of patients were concomitantly 
taking another oral medication throughout the 
course of the study: 64 % antihypertensives, 
25 % antidiabetics, and 47 % lipid-lowering 
medications [ 76 ]. 

 Lastly, various lasers and other light-based 
devices have been posited as a potential alterna-
tive therapeutic modality for onychomycosis, 
although their exact mechanism of action is 
unclear. Currently, the fi ve devices are currently 
approved by the FDA for the treatment of ony-
chomycosis, all of which are short-pulse 
neodymium- doped yttrium aluminum garnet 
(Nd:Yag) lasers [ 77 ]. Notably, all fi ve devices 
only received approval for temporary increase in 
clear nail in patients with onychomycosis, not 
defi nitive treatment [ 78 ]. While the idea of laser 
treatment for onycomycosis seems promising, to 
date the data supporting the actual effi cacy of 
this modality is mixed. One review of all rele-
vant published studies pertaining to treatment of 
onychomycosis with the Nd:Yag reemphasized 
that while results were favorable, all studies 
were small and many poorly designed [ 77 ]. 
Furthermore, a more recent larger, randomized 
controlled trial found no signifi cant difference in 
mycological culture or nail plate clearance [ 78 ].   

    Nail-Associated Neoplasms 
in the Elderly 

 Tumors of the nail unit can be classifi ed as 
benign, malignant, or metastatic. While fi brous 
tumors are the most common neoplasms of the 
nail apparatus in the general population, digital 
myxoid cysts predominate as the most prevalent 
among the elderly [ 3 ,  79 ,  80 ]. These tumors have 
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many synonyms, including pseudomyxoid cysts, 
ganglion cysts, and digital mucous cysts, focal 
mucinosis, periarticular fi bromas, and cutaneous 
myxoid cysts, among others [ 81 ,  82 ]. Digital 
myxoid cysts classically present as skin-colored 
to blue, smooth, translucent, dome-shaped pap-
ule located distal to the distal interphalangeal 
(DIP) joint, most commonly on the fi rst three 
 fi ngers [ 3 ,  81 ]. Histopathologically, these lesions 
are characterized by a deep focal mucinosis on 
acral skin without an epithelial lining. In over 
80 % of cases digital myxoid cysts connect with 
the underlying DIP joint [ 83 ]. In cases where the 
lesion is located more distally and involves 
the proximal nail fold, the lesion may compress the 
underlying nail matrix and result in a longitudi-
nal grove in the nail plate [ 81 ]. Generally, asymp-
tomatic digital myxoid cysts are best observed 
clinically. For symptomatic or cosmetically both-
ersome lesions, surgical excision with ligation of 
communicating tract to the underlying joint is the 
gold standard for treatment [ 84 ]. Simple drainage 
of the lesions is a less invasive alternative for 
patients unwilling or unable to undergo surgery, 
though it is also associated with higher rates of 
recurrence [ 85 ]. 

 Glomus tumors represent another common 
benign neoplasm involving the nail unit. While 

glomus tumors can develop at any site on the 
body, upwards of 75 % occur on the hand, 
most commonly on the fi ngertips [ 81 ]. 
Epidemiologically, over 90 % of cases occur in 
women, with an average age of 45 years [ 86 ]. 
Glomus tumors have two distinct clinical presen-
tations: (1) a small red or blue macule on the nail 
bed that is visible through the nail plate (Fig.  3 ), 
or (2) longitudinal erythronychia—or a longitu-
dinal erythematous streak that extends the length 
of the nail bed visible through the nail plate—
with an overlying furrow in the nail plate and 
distal nicking [ 87 ]. The characteristic triad of 
associated pain, pinpoint tenderness and tem-
perature (especially cold) sensitivity is highly 
specifi c in reaching a diagnosis [ 87 ]. Magnetic 
resonance imaging can be used to confi rm the 
diagnosis in most cases. This imaging modality 
has the best capacity to assess the size and extent 
of the lesion and provides the highest sensitivity 
amongst all imaging modalities [ 88 – 90 ]. Surgical 
excision the primary treatment for these tumors, 
though some evidence suggests a recurrence rate 
of approximately 17 % [ 91 ]. Asymptomatic 
lesions can be monitored clinically, though fur-
ther evaluation and biopsy are recommended if 
squamous cell carcinoma or amelanotic mela-
noma is in the differential diagnosis.  

  Fig. 3    Glomus tumor        
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 Squamous cell carcinoma is the most common 
malignant neoplasm affecting the nail apparatus 
[ 81 ,  87 ]. While epidemiologic data for this 
malignancy is limited, one retrospective study 
found a male predominance, with a peak inci-
dence between 50 and 69 years of age [ 92 ]. Risk 
factors for subungual or periungual squamous 
cell carcinoma include: trauma, ionizing radia-
tion, arsenic exposure, dyskeratosis congenita, 
and human papillomavirus (HPV) infection 
[ 92 – 94 ]. Specifi cally, HPV subtype 16 DNA has 
been identifi ed by polymerase chain reaction 
(PCR) in 74 % of all reported cases [ 93 ]. The 
morphologic presentation of squamous cell car-
cinoma of the nail unit can be variable and may 
mimic a variety of benign conditions clinically, 
often delaying diagnosis and appropriate treat-
ment [ 87 ,  95 ]. While subungual involvement is 
most common, tumors may also arise in the par-
onychial epithelium [ 87 ]. Subungual lesions 
typically present with onycholysis overlying a 
verrucous or hyperkeratotic mass or a frank 
ulcer (Fig.  4 ) [ 87 ]. The loss of any longitudinal 
portion of nail plate indicates involvement of 
the matrix. Periungual lesions classically present 

as painless, slow- growing, hyperkeratotic or 
verrucous, papules or tumors that may ulcerate 
or bleed [ 81 ]. Mohs micrographic surgery is the 
treatment of choice for all squamous cell carci-
nomas involving the nail unit as it has the highest 
cure rate [ 96 ]. Nonetheless, recurrences still 
occur in as many as 20 % of cases [ 93 ]. Long 
standing lesions may progress to involve bone in 
between 20 and 60 % of patients [ 81 ,  97 ]. In cases 
of bone invasion, amputation of the distal pha-
lanx is recommended by most sources [ 95 ].  

 Melanoma of the nail apparatus is a relatively 
rare malignancy in individuals of Caucasian 
descent, accounting for 1.4–3 % of all melano-
mas in this group [ 99 – 101 ]. Notably, while the 
relative incidence of nail unit melanoma is 
 signifi cantly higher among populations of 
color—with rates reported between 17 and 
25 %—the absolute incidence does not differ 
signifi cantly between ethnic groups [ 102 – 104 ]. 
Data from several large epidemiological studies 
suggests that the peak incidence occurs at 
approximately 60 years of age, with no signifi -
cant difference between the sexes [ 99 ,  100 , 
 105 – 108 ]. Most cases of nail unit melanoma 

  Fig. 4    Subungual 
squamous cell carcinoma       
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arise from the nail matrix, though tumors arising 
in the nail bed and lateral nail folds have also 
been reported [ 109 ]. The thumbs and halluces 
are most the most common sites, likely due to 
the increased proportion of nail matrix on digits, 
with no signifi cant difference between left and 
right sides [ 103 ,  110 ]. The clinical presentation 
of nail unit melanoma largely is determined by 
the site of origin. Longitudinal melanonychia is 
the most common presenting sign and occurs in 
approximately 76 % of cases [ 111 ]. As longitu-
dinal melanonychia may also result from benign 
lesions, the “ABCDEF rule” [Table  1 ] was devel-
oped to assist clinicians in identifying suspicious 
lesions requiring additional evaluation [ 112 ]. 
Hutchinson’s sign—defi ned as pigment extension 
onto the proximal nail fold, lateral nail folds, or 
hyponychium—often represents the radial 
growth phase of melanoma arising in the nail 
matrix [ 113 ]. While Hutchinson’s sign is by no 
mean pathognomonic for subungual melanoma, 
its presence almost always necessitates a biopsy. 
In addition to longitudinal melanonychia, other 
presenting signs include nail plate thinning and 
fi ssuring. It is important to note that upwards 
20 % of nail unit melanomas are amelanotic, and 
thus only present with onycholysis or onychor-
rhexis affecting a solitary digit [ 114 ,  115 ]. 
Historically, amputation of the all or a portion of 
the affected digit was recommended for all cases 
of nail unit melanoma. However, these guide-
lines are now being reevaluated given the signifi -

cant morbidity associated with the complete loss 
of a digit and the lack of evidence of a defi nitive 
survival benefi t from amputation [ 116 ]. As such, 
some clinicians are performing wide local exci-
sions such as degloving procedures for more 
superfi cial lesions [ 108 ].

       Conclusions 

 Increased age confers increased risk of nail- 
associated malignancy and timely biopsy is 
essential to early detection. Older adults are also 
more likely to use multiple medications, which 
have the potential to interact with common treat-
ments for onychomycosis, a widespread condi-
tion in this population. Recent studies in the 
elderly population have begun to explore safer 
and more effective ways to treat onychomycosis.     
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            Signifi cance of Systemic Signals 
in Skin Aging 

 Physicians have long appreciated that skin can 
manifest signs of systemic illness [ 1 ]. In the fourth 
century B.C., Hippocrates classifi ed skin diseases 
as “local” or “constitutional” [ 2 ]. Those in the 
latter class were attributed to bodily humors mak-
ing an outward display of their “distemper” [ 3 ]. 
Although we no longer think of skin disease in 
terms of imbalances of humors, Hippocrates’ 
thinking in many ways foreshadowed our current 
understanding of the contribution of systemic 
signals to skin pathology. Indeed, we now appre-
ciate that skin lesions commonly refl ect abnor-
malities in circulating factors in the setting of 
oncologic, autoimmune, endocrine, and nutri-
tional disorders. 

 Among these circulating factors, hormones 
represent a broad class of regulatory chemicals 
conveyed by tissue fl uids to stimulate signaling 
responses at distant targets. Because of their 

capacity for action at a distance, hormones are 
linked to skin pathology that is diffuse or poorly 
localized, as in the case of xeroderma due to 
hypothyroidism or hyperpigmentation due to 
adrenal insuffi ciency [ 1 ]. Aging leads to a num-
ber of changes to skin throughout the body, 
including diminished dermal and epidermal 
thickness [ 4 ], altered collagen and elastic fi ber 
organization [ 5 ], poor wound-healing [ 6 ], and a 
decline in apocrine and eccrine gland frequency 
and function [ 7 ]. The question therefore arises as 
to whether the generalized pathology associated 
with skin aging is due to changes in systemic hor-
mone signals. In this chapter, we discuss the evi-
dence for hormonal regulation of phenomena 
linked to aging in skin (summarized in Table  1 ), 
and consider the opportunities for clinical appli-
cation of hormonal modifi cation to promote skin 
health during aging.

       Basic Studies of Hormones 
in Skin Aging  

 Given the potential for manipulation of the 
course of skin aging by systemic signals, there 
has been an effort to study these signals in a con-
trolled context, allowing for thorough analyses 
of hormone levels and preliminary tests of phar-
maceutical interventions to reverse aging pheno-
types. One method to test the role of the systemic 
milieu on skin aging involves experiments in 
which the circulation of old and young animals are 
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surgically linked [ 8 ]. In these so-called parabiosis 
experiments, tissues from a linked heterochronic 
pair consisting of one old and one young mouse 
are compared to tissues of control isochronic 
pairs consisting of two young mice or two old 
mice. Thus, the effect of a young systemic milieu 
on the aged tissue phenotype and the effect of an 
aged systemic milieu on the young tissue pheno-
type can be evaluated. 

 In early experiments employing this tech-
nique, the regeneration of aged skeletal muscle 
and hepatic tissue in response to acute injury 
were enhanced by exposure to a young systemic 
environment [ 9 ]. In the brain, parabiosis studies 
demonstrated that neurogenesis in young mice is 

impaired by hormones present in the circulation 
of old mice [ 10 ]. Although the effects of parabiosis 
on skin aging have not been extensively explored, 
recent investigation of the impact of age on mouse 
hair follicle regeneration revealed enhancement 
of the in vitro colony-forming potential of hair 
follicle stem cells (HFSCs) from aged mice fol-
lowing heterochronic parabiosis [ 11 ]. 

 In exploring the mechanisms by which an 
aging systemic milieu can suppress the regenera-
tive potential of young tissue, an excess of Wnt 
signaling activity has been identifi ed in aged 
serum [ 8 ]. That pathologic Wnt signaling plays a 
role in mammalian aging was supported by the 
observation that mutant  klotho  mice, which dis-
play phenotypes of precocious aging, also have 
abnormally high levels of circulating Wnt [ 12 ]. 
This exaggerated Wnt signaling can be attributed 
to the loss of a Wnt inhibitory factor encoded by 
the  klotho  allele. Skin atrophy and impaired 
wound-healing are among the aging phenotypes 
of  klotho  mutants [ 13 ], suggesting that Wnt is a 
circulating factor that can dictate the functional 
phenotypes of aging skin. Indeed, mice engi-
neered to express Wnt at supraphysiologic levels 
display markers of senescence in skin cells akin 
to what is observed in  klotho  mutants [ 12 ]. 
Excess Wnt seemed to be particularly harmful to 
HFSCs, which were depleted from the follicle in 
mice lacking  klotho . Human klotho exhibits 86 % 
amino-acid sequence similarity with the mouse 
protein. Although there are no studies examining 
the specifi c role of klotho in human skin aging, a 
recent population-based association study has 
suggested a correlation between functionally dis-
tinct  KLOTHO  alleles and both life expectancy 
and longevity [ 14 ]. Understanding whether these 
 KLOTHO  variants predict, or even determine, 
characteristics of human skin aging will be an 
important area for future investigation. 

 Tissue-specifi c stem cells may play an espe-
cially important role in the manifestation of skin 
aging phenotypes. This association arises from 
the observation that aging often refl ects impair-
ment of homeostatic tissue repair, which is gener-
ally the job of resident adult stem cells [ 15 ]. 
Furthermore, stem cells are uniquely sensitive to 
hormonal growth factors that are commonly 

   Table 1    Summary of hormonal changes involved in skin 
aging   

 Hormone 
pathway 

 Direction 
of change 
with age  Associated phenotypes 

 IGF  ↓  Sebum production, 
increased pore size, 
epithelial 
disorganization 

 NF-κB  ↑  Atrophy, epidermal 
senescence, reduced 
cell proliferation 

 Estrogen  ↓  Atrophy, impaired 
wound-healing, xerosis, 
wrinkling, abnormal 
pigmentation 

 Wnt  ↑  HFSC senescence, 
decline in HFSC 
number, atrophy, 
impaired wound healing 

 Testosterone  ↓  Decreased elasticity, 
atrophy, low epidermal 
water content, hair loss 

 BMP/NFATc1  ↑  Impaired HFSC 
activation, poor hair 
regrowth 

 TGF-β  ↓  Reduced collagen 
content, impaired 
wound healing 

 Glucocorticoids  ↑  Decreased dermal 
cellularity, atrophy, 
poor wound healing, 
reduced collagen 
content, fl attened rete 
ridges, decreased 
dermal fi broblast 
proliferation 
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dysregulated in aged animals [ 16 ]. In addition to 
their sensitivity to increased Wnt signaling, 
HFSCs show an age-dependent decline in hair 
follicle regeneration that is linked to their over- 
stimulation by bone morphogenetic proteins 
(BMPs) [ 11 ]. In studies by Fuchs and colleagues, 
increases in the expression of  Bmp2 ,  Bmp4 , and 
 Bmp6  in the skin of aged mice were found to 
cause abnormal activation of the transcription 
factor NFATc1. The dysregulated BMP-NFATc1 
axis impairs the activation of aged HFSCs in 
response to follicle depilation. Treatment of old 
mice with systemic inhibitors of BMP or NFATc1 
returned HFSCs’ youthful capacity for hair 
regrowth, indicating that alterations in BMP- 
NFATc1 signaling caused reversible impairment 
of aged HFSCs. 

 The infl uence of BMP signaling on the func-
tion of skin stem cells during aging may relate in 
part to its regulation by hormonal TGF-β signaling. 
In healthy, young skin, TGF-β normally inhibits 
the repressive effects of BMP signaling through 
the activation of  Tmeff1  [ 17 ]. In aged skin, how-
ever, TGF-β levels are markedly reduced, and 
this reduction is associated with a decrease in the 
level of type I collagen production [ 18 ]. Reducing 
the level of TGF-β in young skin is also suffi cient 
to reduce local collagen content. This effect of 
TGF-β may be driven by a synergistic interaction 
with connective tissue growth factor (CTGF), 
which augments the increased expression of col-
lagen induced by TGF-β and also decreases dur-
ing aging [ 19 ]. Although TGF-β levels have not 
been linked directly to the decline in skin stem 
cell function during aging, changes in the effi -
ciency of skin wound healing seen in aged mam-
mals have been attributed to low TGF-β. These 
studies revealed a decline in expression of all 
three TGF-β isoforms within regenerating 
wounds of aged mice [ 20 ]. In agreement with 
these fi ndings, analyses of mutants lacking func-
tional TGF-β1 [ 21 ], TGF-β3 [ 22 ], or TGF-β 
receptor type II [ 23 ], revealed impaired wound 
healing, including reduced collagen deposition 
and poor wound contraction. Whether pharmaco-
logic stimulation of TGF-β signaling is suffi cient 
to improve wound healing in the context of aging 
is yet to be studied. Nonetheless, the addition of 

TGF-β3 to wounds increases the rate of healing 
even in young animals [ 24 ]. Also of note, exoge-
nous erythropoietin accelerates wound healing by 
inducing expression of TGF- β1 [ 25 ]. In humans, 
exposure to ultraviolet radiation, known for 
inducing aging-associated skin damage, impairs 
TGF-β signaling and thus causes a reduction in 
collagen expression [ 26 ,  27 ]. Decreased epider-
mal TGF-β signaling may also have a role inde-
pendent of ultraviolet radiation in intrinsic skin 
aging [ 28 ]. Although stimulation of TGF-β sig-
naling in human skin fi broblasts in vitro is suffi -
cient to induce collagen expression [ 29 ], future 
clinical trials are required to evaluate the effects 
of exogenous TGF-β on human skin. An impor-
tant consideration in the therapeutic modulation 
of TGF-β signaling for enhanced wound healing 
or the prevention of skin aging, however, is the 
concern that excess activation of this pathway 
may contribute to the formation of hypertrophic 
scarring or fi brosis [ 30 – 32 ]. 

 Changes in the systemic milieu during aging 
will by defi nition have the potential to impact tis-
sues throughout the body. Therefore, it stands to 
reason that a broader survey of age-dependent 
pathology will identify shared mechanisms that 
point to hormonal dysregulation. Employing this 
logic, Chang and colleagues performed an ele-
gant analysis of genome-wide mRNA expression 
data from 365 microarrays encompassing nine 
different human and mouse tissues, including 
skin, to determine which  cis -regulatory motifs were 
over-represented among those genes for which 
expression changes signifi cantly with age [ 33 ]. 
Remarkably, the motif most strongly associated 
with age-dependent gene expression changes was 
that of NF-κB, a transcription factor responsible 
for conveying the message of numerous hormonal 
signals. Among the known regulators of NF-κB 
activity are tumor necrosis factor alpha (TNF-α), 
interleukin 1 beta (IL-1β), epidermal growth fac-
tor (EGF), fi broblast growth factor (FGF), plate-
let-derived growth factor (PDGF), progesterone, 
and glucocorticoids [ 34 ]. The implication of this 
fi nding is that increased NF-κB-dependent tran-
scription is responsible, at least in part, for the 
aging phenotype of skin, among other tissues. 
To test this model, NF-κB was inhibited in aged 
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skin by expressing a dominant- negative NF-κB 
allele [ 33 ,  35 ]. Of the 414 genes that showed age-
dependent changes in expression in mouse skin, 
225 returned to the level observed in young mice 
upon inhibition of NF-κB. Abrogating NF-κB in 
aged skin also increased skin thickness and epi-
dermal cell proliferation, while decreasing the 
amount of cell senescence normally observed 
during aging. Although elevated NF-κB signaling 
in aged skin has yet to be linked to signaling by a 
particular hormone, previous studies have shown 
dysregulation of TNF-α [ 36 ,  37 ], PDGF [ 20 ], 
FGF [ 38 ,  39 ], and cortisol [ 40 ] levels during aging.  

    Clinical Studies of Hormonal 
Regulation of Aging in Skin 

 Among human hormones thought to be involved 
in skin aging, the sex hormones have received 
the bulk of attention in clinical studies. The 
prevalence of studies examining the effects of 
estrogens and androgens may be attributed to a 
well-understood phenomenon of sex hormone 
reduction in both genders with age, and to the 
popularity of sex hormone replacement therapy. 
In women, menopause marks the cessation of 
estrogen production by the ovaries, and a con-
sequent drop in circulating hormone levels. 
Estradiol, the predominant estrogen during 
reproductive years in terms of both estrogenic 
activity and absolute serum levels, decreases by 
80 % during menopause [ 41 ]. Menopause thus 
mimics a natural loss-of-function experiment 
for studying the role of estrogens in skin biol-
ogy. Phenotypes of aging skin linked to declin-
ing estrogen levels during menopause include 
atrophy, xeroderma, wrinkling, fragility, and 
poor wound-healing [ 42 ]. 

 Clinically, many of these phenotypes are 
abrogated with estrogen replacement. Following 
menopause, the dermal collagen content declines 
by 1–2 % per year [ 43 ], and this decline corre-
lates better with age relative to menopause than 
with absolute age [ 44 ]. In two randomized, 
placebo- controlled studies, estrogen replace-
ment for 6–12 months increased the skin colla-
gen content of postmenopausal women [ 45 ,  46 ]. 

Estrogen replacement also led to a 33 % increase 
in skin thickness over a period of 12 months of 
therapy [ 47 ]. Skin wrinkling and laxity are two 
phenomena of aging thought to refl ect a loss of 
tissue elasticity. Bolognia et al. identifi ed degen-
erative changes in the elastic fi bers of meno-
pausal women [ 48 ], and subsequent studies 
revealed enhanced size and concentration of 
elastic fi bers with estrogen replacement [ 49 ,  50 ]. 
Others have used computerized suction devices 
to measure the extensibility of skin in postmeno-
pausal women receiving estrogen therapy or pla-
cebo, and have shown consistently that estrogens 
prevent the increase in skin extensibility, and 
decrease in elasticity, normally seen during 
menopause [ 51 ,  52 ]. Unfortunately, in vitro 
studies have not easily translated into clearly 
effective treatments for aging-related skin pathol-
ogies. To date, small clinical trials of topical 
estrogen cream on skin aging parameters such as 
rhytides have not consistently demonstrated 
signifi cant effects, and hence this treatment 
modality is not the standard of care in general 
dermatologic practice [ 53 ,  54 ]. 

 Estrogen also seems to have benefi cial effects 
on skin wound healing. In one study, men and 
women treated with transdermal estrogen at the 
site of a punch biopsy had faster wound repair 
and increased wound collagen levels [ 55 ]. 
Estrogen replacement also prevented the onset of 
chronic venous stasis or pressure ulcers [ 56 ]. The 
benefi cial effects of estrogen on wound healing 
may relate to stimulation of TGF-β secretion at 
the site of the wound [ 57 ], and to the suppression 
of pro-infl ammatory macrophage migration 
inhibitory factor [ 58 ]. Despite its overall favor-
able impact on aging phenotypes in skin, the 
regular use of oral estrogen replacement therapy 
remains limited by its association with increased 
risk of venous thromboembolism, stroke, heart 
disease, and breast cancer [ 59 ,  60 ]. 

 Selective estrogen receptor modulators 
(SERMs), which both activate and block estro-
gen receptors, have also been studied for their 
effects on human skin. In human skin fi broblasts, 
collagen biosynthesis has been observed to 
increase in response to oral raloxifene, a SERM 
[ 61 ]. In a small study in postmenopausal women, 
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raloxifene has also been reported to improve skin 
elasticity [ 62 ]. Whether these improvements are 
clinically signifi cant and whether the risk–benefi t 
ratio of SERMs is favorable for antiaging indica-
tions remains to be determined. 

 Estrogen depletion at menopause is thought 
to explain the accelerated rate of skin aging, 
especially in terms of skin atrophy, observed in 
females as compared to males [ 63 ]. However, 
men too undergo a so-called “andropause” asso-
ciated with a decline in testosterone levels with 
age [ 64 ]. Many of the age-related changes associ-
ated with postmenopausal estrogen reduction, 
such as decreases in skin thickness and elasticity, 
have also been linked to low testosterone [ 65 ]. 
Likewise, testosterone replacement can lead to 
rejuvenation of the skin of aged men, inducing 
increased epidermal thickness and dermal muco-
polysaccharide content [ 66 ]. Perhaps the most 
recognizable effect of androgens is their regula-
tion of hair growth. In contrast to the involvement 
of increased androgen signaling in the andro-
genic alopecia seen in younger men, aged men 
undergo a separate process of hair loss associ-
ated with dwindling testosterone levels [ 67 ]. 
Women also exhibit benefi cial hair regrowth in 
response to androgen replacement therapies [ 68 ]. 
Interestingly, the diverse effect of androgens on 
hair follicle function may refl ect anatomical het-
erogeneity in follicle hormone receptor expres-
sion [ 69 ,  70 ]. Thus, the age-dependent decline in 
androgen levels is predicted to manifest as a vari-
able hair loss dictated in part by positional differ-
ences in androgen sensitivity. 

 Glucocorticoids represent another class of 
steroid hormone for which there have been 
ample clinical studies owing to the prevalence of 
glucocorticoid- based treatments of dermatologic 
and non-dermatologic conditions. The associa-
tion of glucocorticoid signaling with aging stems 
from the striking similarity between the phenotypes 
observed in aged individuals and in individuals 
with glucocorticoid excess. It is now known that 
both aging and glucocorticoid excess cause der-
mal and epidermal thinning [ 71 ,  72 ], fl attening of 
the rete ridges at the dermal–epidermal junction 
[ 73 ,  74 ], poor wound healing [ 75 ,  76 ], and 
reduced collagen content [ 77 – 80 ]. These observa-

tions have led to the hypothesis that age- related 
skin pathology can be attributed to an increase in 
glucocorticoid signaling. 

 As mentioned, some have attributed an excess 
of glucocorticoid signaling in adults to elevated 
circulating cortisol [ 40 ]. However, in these stud-
ies of healthy human volunteers, signifi cant vari-
ation in cortisol levels were noted, and a subset 
of individuals had a decrease in cortisol levels 
with age. Given this discrepancy, some have 
argued that excess glucocorticoid signaling is 
instead related to local enzymatic regulation of 
cortisol availability [ 81 ]. In support of this 
model, investigators found that the expression of 
11-β-hydroxysteroid dehydrogenase type 1 
(11β- HSD1) in the skin of aged humans and 
mice is higher than that observed in young sub-
jects. 11β- HSD1 is a cellular oxoreductase that 
converts cortisone to cortisol. Additional studies 
have shown that 11β-HSD1 expression is also 
increased in photo-exposed relative to photo- 
protected skin, implying that this mechanism 
may account also for skin photoaging [ 82 ]. 
Remarkably, genetic loss of 11β-HSD1 leads to 
reduced skin atrophy and increased skin colla-
gen content in aged mice [ 81 ]. Likewise, appli-
cation of a small-molecule inhibitor of 11β-HSD1 
to the skin of aged mice enhances the rate of 
wound healing. Thus, excess glucocorticoid sig-
naling appears to be a clinically tractable feature 
of skin aging. 

 Recently, techniques for global gene expres-
sion analysis have been used to study the molecu-
lar changes undergone by skin during aging that 
are likely to underlie the phenotypes we associate 
with aged skin. Although these studies funda-
mentally refl ect changes within the skin cells 
themselves, it follows that these intrinsic charac-
teristics refl ect alterations in the systemic 
 environment, and therefore may be used to shed 
light on the mechanisms by which systemic sig-
nals affect skin physiology during aging. One 
such study examined global gene expression 
using RNA sequencing in fi ve young (age 
<30 years) and fi ve old (age >50 years) subjects 
before and after treatment of skin with broadband 
light [ 83 ]. With this study design, investigators 
were able to identify changes in gene expression 
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patterns associated with aging and those associated 
with rejuvenation, or a return to youthful levels, 
induced by treatment with broadband light. 
Among the genes for which expression was reju-
venated by broadband light, there were a number 
associated with the intracellular transduction of 
hormonal signaling. 

 One of these genes,  IGF1R , is the tyrosine 
kinase receptor for insulin-like growth factor 1 
and 2. IGF1/2 signaling is known to be a critical 
regulator of aging that is conserved among 
humans and model organisms. Notably, disabling 
mutations in the  C. elegans  homolog of  IGF1R , 
 daf-2 , were the fi rst to be associated with lifespan 
extension [ 84 ]. Regulation of IGF signaling has 
since been shown to infl uence lifespan in yeast, 
fl ies, and mice [ 85 ]. Though controlled manipu-
lations of IGF signaling have not yet been studied 
in humans, functional mutations of  IGF1R  that 
generate decreased IGF signaling have been 
identifi ed in exceptionally long-lived individuals 
[ 86 ]. Furthermore, circulating levels of IGF-1 are 
lower in the offspring of human centenarians 
compared to age-matched offspring controls 
[ 87 ]. The correlation with decreased IGF signal-
ing and tissue youthfulness is similar in human 
skin, where broadband light reverses the elevated 
expression of  IGFR1  seen in aged subjects [ 83 ]. 
Interestingly, in one study of otherwise healthy 
young women (aged 22–41), increased IGF-1 
levels in the skin were correlated with poor cos-
metic characteristics such as increased facial 
pore area, sebum production, and epithelial disor-
ganization [ 88 ]. The connection between IGF 
signaling and skin aging has been reinforced in 
multiple subsequent genome-wide association 
studies. In a case-control genome-wide associa-
tion study of aged individuals who lack global 
features of skin aging, skin youthfulness was 
associated with a single-nucleotide polymor-
phism near  EDEM1  [ 89 ], the expression of which 
correlates with expression of  IGF1  in a mouse 
model of longevity [ 90 ]. In a similar genome- 
wide association study of skin aging in middle- 
aged women, a polymorphism that infl uences 
expression of  FBXO40 , a regulator of IGF signal-
ing, was noted [ 91 ]. Taken together, these studies 
hint strongly at a role for IGF signaling in the 

progression of human skin aging, although the 
precise mechanisms by which alterations in IGF 
signaling lead to aging phenotypes remain to be 
elucidated. 

 Studies of gene expression in human skin have 
also added support for the aforementioned role of 
NF-κB in the aging process. In the group of genes 
exhibiting photo-reversible changes in expression 
with age, targets of NF-κB are signifi cantly over-
represented [ 83 ]. It should be noted, however, that 
interactions between NF-κB and IGF signaling 
have been identifi ed, and that the observation of 
age-related alterations in these pathways may 
therefore refl ect their interdependence.  

    Future Directions 

 Advances in the study and clinical application of 
hormones and signaling pathways in skin aging 
will be dictated in large part by the development 
of new technologies. Among these technologies, 
improvements in the speed and accuracy of 
nucleic acid sequencing, and the related reduc-
tion in sequencing costs, will enable a broaden-
ing of sequencing studies. Although initial 
studies involving relatively small numbers of 
sequenced subjects have shed much light on the 
role of specifi c signaling pathways in skin aging, 
expansion of these data sets will allow us to 
determine how variation in hormonal signals 
infl uence aging at the level of individuals. Such 
studies would contribute to our currently limited 
understanding of aging heterogeneity—how the 
process of aging manifests uniquely in each sub-
ject. Clinically, more individualized data would 
allow intervention to be tailored to the needs of a 
specifi c patient. For instance, one patient may 
benefi t more from estrogen replacement, another 
from BMP-NFAT suppression. Eventually, rou-
tine testing of patients may involve genome and 
RNA sequencing from a small skin biopsy. 

 Initial efforts to sequence the human genome 
identifi ed numerous so-called “orphan” recep-
tors, which were predicted on the basis of 
sequence to function as receptors, but which did 
not have a known ligand. Though the intervening 
years have seen the “adoption” of hundreds of 
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such receptors, many orphans remain. Recent 
advances in techniques for determination of 
receptor structure, particularly in the case of 
transmembrane receptors, offer a new avenue for 
the prospective identifi cation of ligands. Because 
previous screening approaches lacked the sensi-
tivity to detect subtle or unexpected downstream 
responses [ 92 ], new analytical technologies 
including low-input RNA sequencing or mass 
spectrometry offer new opportunities for ligand 
screening. The likelihood that select orphan 
receptors have roles in skin biology that are rele-
vant to age-related pathology makes this an inter-
esting direction for future study. 

 Given that stem cell populations mediate 
many of the effects of age-associated hormonal 
changes in skin, future advances will benefi t from 
a recent exponential increase in our understand-
ing of skin stem cell biology. New insight into the 
identity of stem cells in the epidermis and hair 
follicle have allowed for novel methods to pro-
spectively purify stem cell populations from 
mouse and human tissue. These isolation tech-
niques enable unprecedented studies of the 
molecular mechanisms of stem cell-mediated 
maintenance of skin homeostasis. Future applica-
tion of these techniques for comparison of stem 
cell characteristics in young and aged subjects 
will indicate specifi cally how skin stem cells are 
affected by systemic signals in aged individuals. 
As our knowledge of skin stem cells has grown, 
so has our ability to manipulate these cells ex vivo 
for clinical applications. If these cells can be 
grown in the laboratory, studies involving manip-
ulation of hormonal signaling can be achieved 
much more effi ciently and in a controlled setting. 
These studies could also be done in a patient- 
specifi c manner. Importantly, the successful 
ex vivo growth of skin stem cells will likely rely 
on a reconstitution of the hormonal milieu that 
these cells encounter in vivo. Techniques for effi -
cient growth of stem cells will enable high- 
throughput screens of functional readouts of 
hormone signals, including combinatorial screens 
that look for interactions between hormonal sig-
naling pathways. The most exciting promise of 
our expanding toolbox for manipulation of skin 
stem cells is of course the use of these cells for 

clinical repair of damaged or degenerated tissue. 
Insight into hormonal regulation of skin stem cell 
behavior may advance techniques for promoting 
stem cell engraftment, survival, and self-renewal 
during transplantation.     
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            Introduction 

 The geriatric population of the USA is rapidly 
growing, and estimates indicate that it will com-
prise one-fourth of the total population by year 
2025 [ 1 ]. Such an increase will undoubtedly con-
tribute to an increased prevalence of geriatric 
patients with psoriasis. One study in the USA 
showed that the 60–69-year-old age group is 
most vulnerable to psoriasis [ 2 ]. Thus, treating 
clinicians should be aware of special consider-
ations in treating geriatric psoriasis patients. 
Physiologic changes associated with aging, con-
current comorbidities, and polypharmacy can all 
complicate a clinician’s treatment approach and 
lead to inadequate management or undertreat-
ment [ 3 ]. However, there are many safe and 
effective options for older psoriasis patients.  

    Psoriasis Comorbidities in Older 
Patients 

 Multiple studies suggest that both mild and severe 
psoriasis increases the risk of cardiovascular dis-
ease, such as myocardial infarction and stroke [ 4 , 
 5 ]. The relative risk of cardiovascular death for 
60-year-olds with severe psoriasis was estimated 
at 1.92 (1.41–2.62) [ 4 ]. A recent review of litera-
ture from the Medical Board of the National 
Psoriasis Foundation suggests that some psoriasis 
therapies can decrease cardiovascular disease. 
Treatments found to decrease cardiovascular risk 
include methotrexate, tumor necrosis factor inhib-
itors, and long-term use of ustekinumab [ 6 ]. 

 Recently, older psoriatics were found to be 
more likely to have nonalcoholic fatty liver dis-
ease (NAFLD), independent of covariates in both 
a retrospective and cross-sectional study [ 7 ]. The 
presence of NAFLD should alert physicians to 
potential liver toxicity with particular treatments 
for psoriasis such as methotrexate or acitretin, 
warranting either close monitoring during treat-
ment or avoidance of these hepatotoxic drugs 
altogether. In addition, NAFLD is associated 
with metabolic syndrome and is an independent 
predictor of cardiovascular disease.  
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    Topical Steroids 

 Topical corticosteroids are the fi rst-line and likely 
the safest option to treat psoriasis patients. 
However, the use of topical steroids in geriatric 
patients poses additional concerns. The risks of 
increased skin fragility, atrophy, purpura, steroid 
rebound, skin infections, and telangiectasias are 
apparent in all ages, but these risks are pro-
nounced in older patients because of the physio-
logic changes of aging skin [ 8 – 10 ]. Therefore, 
while the use of topical steroids is recommended 
as the fi rst-line treatment for elderly individuals 
by the National Psoriasis Foundation, topical ste-
roids should be prescribed with caution, and cli-
nicians should consider following up with their 
patients at least once every 3 months to monitor 
for atrophy [ 11 ]. 

 Problems with compliance can further com-
plicate the prescription of topical steroids in the 
geriatric population. Time and diffi culty of 
application must be considered in light of a 
patient’s physical limitations; patients may 
struggle with regular use. Prior to prescribing, 
clinicians should therefore ensure that patients 
are capable of applying topical agents or be able 
to receive necessary assistance. Back applicators 
available from drug stores can help with diffi -
cult-to-reach areas such as the back. Combined 
topical agents may reduce the steps needed for 
application of two separate drugs in patients 
with musculoskeletal diffi culties. One proven 
option is combined calcipotriol and betametha-
sone dipropionate, which is applied once a day 
and has been proven safe and effective, espe-
cially in elderly patients [ 12 ].  

    Phototherapy 

 Phototherapy is safe and recommended for geri-
atric patients, although its ability to decrease 
cardiovascular risk is unproven. Important con-
siderations include the patient’s ability to travel 
to a phototherapy center three times per week as 
well as physical limitations which may make 
standing in a phototherapy booth diffi cult [ 11 ]. 

For instance, older patients in wheelchairs may 
not be able to stand for the duration of treatment 
and transportation as well as coordination with 
caregivers is critical for effective treatment. 
Narrowband ultraviolet B radiation can be a 
good choice for older patients with moderate to 
severe psoriasis if they are able to tolerate posi-
tioning in the photo-booth. 

 Prior to an initial phototherapy session, as 
well as in subsequent visits, clinicians should 
conduct a thorough review of the patients’ medi-
cation list to evaluate for any potentially photo-
sensitizing agent [ 11 ,  13 ]. Phototherapy staff 
should be reminded to review this list before 
treatment, paying special attention to any new 
medications. Phototherapy can be a good choice 
for patients wishing to avoid drug interaction 
from concomitant medications.  

    Traditional Systemics 

 Response to internal medication can be quite 
variable in geriatric patients because age- 
dependent changes in normal physiology alter 
responses, reactions, and metabolism: organs 
gradually lose functional capacity, homeostatic 
mechanisms become slow, fat content increases, 
and water volume decreases [ 14 ]. For traditional 
systemics, the general rule is to start at a low dose 
and titrate slowly on the basis of the therapeutic 
response. Frequent follow-up is recommended to 
assess adverse effects and degrees of response.  

    Methotrexate 

 Methotrexate can be used safely in elderly 
patients, but the predominant concern is its use 
with concurrent age-related impaired renal 
function. Creatinine clearance decreases with 
age and thus may lead to increased serum con-
centrations of the medication if dosing is not 
adjusted by kidney function [ 15 ]. For this rea-
son, methotrexate should be initiated at a lower 
dose than that used for younger psoriasis 
patients [ 16 ]. In addition, elderly patients on 
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methotrexate should be reminded to stay well 
hydrated. Since these patients have an increased 
risk of dehydration, methotrexate blood levels 
may increase to toxic levels. 

 An additional concern with using methotrex-
ate is the potential for life-threatening myelosup-
pression. Elderly individuals are often 
myelosuppressed at baseline, putting them at 
great risk for these rare but serious adverse events 
[ 17 ]. Typically, a 5 mg “test” dose of methotrex-
ate is given before regular dosing is started. 
Laboratory evaluations including liver function 
testing and blood counts are performed before 
and after the test dose. 

 Methotrexate can interact with a variety of 
medications. The most dangerous of these inter-
actions is with the antibiotic trimethoprim, which 
can result in a fatal reaction [ 18 ]. A thorough 
evaluation of potential interactions with concur-
rent medications is required for any patient who 
is starting on a treatment regimen.  

    Acitretin 

 Acitretin is the only internal medication that does 
not have immunosuppressive qualities and is thus 
appropriate for the geriatric population, although 
its ability to reduce the rate of cardiovascular 
events remains to be demonstrated. Additionally, 
oral retinoids may discourage neoplasm by 
enhancing cell maturation and differentiation 
[ 19 ]. Their tendency to elevate both triglycerides 
and cholesterol can be dangerous for patients at 
risk for coronary disease. The development of 
hypertriglyceridemia secondary to acitretin use 
often takes years to develop, so the short-term 
use of acitretin is likely safe in the geriatric popu-
lation. While not life threatening, the skin drying 
effects of acitretin can be particularly concerning 
in elderly patients who already have a tendency 
to develop xerosis [ 11 ]. The experience of an 
author (J.K.) has been that low-dose acitretin 
(10–25 mg/day) is more effective in the geriatric 
psoriasis patients as compared to younger 
patients. However, it still takes months to realize 
this more complete clearing on low-dose acitretin 
in the elderly.  

    Cyclosporine 

 As with the young population, the main concern 
of using cyclosporine in the elderly population is 
hypertension and nephrotoxicity [ 20 ]. Given that 
elderly patients have less renal and cardiac 
reserve, these side effects may be less tolerated. 
Thus, cyclosporine use in geriatric patients 
should be limited to the most severe, recalcitrant 
cases [ 11 ]. Trough levels are recommended in the 
geriatric subgroup if the medication is used in the 
long term at greater than 3 mg/kg daily; the medi-
cation is contraindicated in any patient with an 
abnormal baseline glomerular fi ltration rate [ 21 ].  

    Biologics 

 Because biologic medications are immune- 
modulating proteins, they are less likely to have 
the end-organ effects and drug-drug interactions 
of traditional systemic medications. Moreover, 
these medications are dosed less frequently than 
the oral systemic therapies, which can help com-
pliance. The concern is that as individuals age, so 
does their immune system. Biologics that con-
ferred therapeutic immunosuppression in 
younger patients may become pathologic in the 
elderly. With age-related gradual deterioration of 
the immune system, immunosenescence, and the 
addition of an immune-suppressing medication, 
there is a theoretical concern for higher rates of 
infection and malignancy, but studies on this 
topic are lacking. The US Food and Drug 
Administration package inserts for infl iximab, 
ustekinumab, and etanercept do not report any 
safety issues specifi c to the geriatric population 
[ 22 – 24 ]. However, some practitioners avoid 
using ustekinumab in patients with heart disease 
due to a controversial and unproven concern for 
increased cardiovascular risk [ 25 ]. Only the FDA 
package insert of adalimumab warns against a 
high incidence of serious infections and malig-
nancies in elderly patients [ 26 ]. 

 Specifi c studies on adalimumab and etaner-
cept detail their safe and effective use in elderly 
patients [ 27 – 29 ]. One study that examined etan-
ercept in a cohort of over 4,000 patients with 
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rheumatoid arthritis, psoriatic arthritis, and 
ankylosing spondylitis failed to fi nd a higher 
incidence of serious adverse effects, infectious 
events, or malignancies in persons over 65 years 
old compared with those under 65 years of age 
[ 30 ]. Conversely, a different cohort of over 3,000 
patients from the British Biologics registry 
found an increased risk of serious infection for 
geriatric patients who are taking biologics [ 31 ]. 
While a defi nitive answer on the absolute safety 
of biologics remains unclear, biologics can be 
recommended to elderly patients as long as 
appropriate caution is taken regarding screening 
and follow-up.  

    Recent Studies Comparing 
Effectiveness and Safety 
of Psoriasis Treatments in Older 
Psoriatic Patients 

 A recent retrospective study of 187 psoriatic 
patients aged >65 years in Italy examined tradi-
tional and biologic treatments and found that bio-
logics (etanercept, adalimumab, infl iximab, 
efalizumab, and ustekinumab) were more effec-
tive than traditional treatments (methotrexate, 
acitretin, cyclosporine, or PUVA) [ 32 ]. Etanercept 
was associated with lowest rate of adverse events 
per patient-year treated. In the long term, etaner-
cept has lowered cardiovascular risk as well [ 6 ]. 

 While the most appropriate treatment for an 
older psoriatic depends on comorbidities and 
practical considerations for administration and 
safety monitoring, future studies should continue 
to better inform the physician and patient on 
issues relevant to the geriatric population.     
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         Supportive skin care as described in this chapter 
includes skin care regimens that promote and 
maintain healthy skin barrier in older patients. 
It may be used with or without prescribed medi-
cations or treatments. 

 According to the United Nation’s World 
Population Ageing Report published in 2007, 
population aging is reaching unprecedented lev-
els, and having a profound implication world-
wide for all facets of human life [ 1 ]. In 2000, the 
number of people in the world aged 60 years or 
over numbered 600 million. By 2050, this num-
ber is projected to grow to over two billion [ 1 ]. 
This pervasive change in population requires 
healthcare workers to better understand the medi-
cal needs of this growing demographic. 

 As the proportion of the US senior popula-
tion continues to increase so does the number 
of outpatient visits to both general practitio-
ners and specialists, including dermatologists 
[ 2 ]. It is estimated that 7 % of all physician vis-
its by the elderly involve skin disorders, and 
that treatable, but often untreated, cutaneous 

diseases occur in greater than 50 % of other-
wise healthy adults [ 2 ]. Effective management 
of these dermatology conditions requires 
healthcare providers to be prepared to monitor 
cutaneous health in aging patients and recog-
nize signs of impending cutaneous breakdown 
[ 3 ]. Foundational knowledge in the physiologic 
and morphologic changes, clinical consider-
ations, and effective management and support-
ive skin care options for older patients will 
lead to more optimal patient outcomes in this 
growing population. 

    Physiologic and Morphologic 
Cutaneous Changes in Older Skin 

    As with many other organ systems, the skin suf-
fers progressive morphologic and physiologic 
decrements with time, though the fundamental 
pathophysiologic mechanisms involved in aging 
skin are still under study [ 1 ]. There is a growing 
body of evidence indicating that these pathophys-
iologic mechanisms are multifactorial [ 3 – 6 ]. The 
research in aging skin has shown that changes of 
skin aging are a consequence of damage caused 
by both intrinsic (physiological mechanisms and 
genetic predisposition) and extrinsic factors 
(external insults, particularly solar radiation) [ 7 ]. 

 A minority of research in skin aging focuses 
on the mechanisms of skin barrier differences, 
both intrinsic and extrinsic. However, there are 
data suggesting that epidermal function can be 
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altered by controlling the balance of water and 
ions in the body [ 7 ]. Additional insights into 
the literature include studies that show that fi l-
aggrin is immunohistochemically decreased in 
aged skin when compared to levels in young 
skin [ 5 ]. Total ceramide content in the stratum 
corneum signifi cantly declines with age [ 5 ,  6 ]. 
Free amino acid content of natural moisturiz-
ing factor and aquaporin 3 (AQP3) expression 
have also been reported to be lower in aging 
epidermis    [ 7 ]. 

 Age-related changes in the stratum corneum 
include reduced water content, decreased number 
of lipids, increased number and size of corneo-
cytes, decreased size of sebaceous gland, 
decreased size of sweat glands, and reduced vas-
culature [ 2 ]. Lipid synthesis and secretion of 
lamellar bodies in the stratum corneum diminish 
with age, which causes a more porous extracel-
lular matrix and less effi cient water-ion balance 
[ 7 ]. All of these pathophysiologic states can lead 
to impaired barrier function that becomes pro-
gressively more compromised [ 3 ]. 

 Additionally the loss of collagen and elastin 
fi bers in the dermis can reduce the tensile 
strength of the skin, and progressive vasculature 
atrophies can leave patients more susceptible to 
status dermatitis, pressure ulcers, and skin tears [ 3 ]. 
Lastly, the cumulative effects of environmental 
insults, particularly exposure to solar radiation, 
also contribute to the marked increase in neoplas-
tic disease [ 4 ]. 

 All of these fi ndings indicate that aging skin 
undergoes a progressive degenerative change and 
that the consequences of both intrinsic and extrin-
sic infl uences may result in a marked susceptibil-
ity to dermatologic disorders in the elderly [ 8 ].  

    Clinical Considerations 
in Aging Skin 

 Molecular and cell-related changes in the ageing 
epidermis also contribute to the clinical presenta-
tion of dermatologic conditions. Xerosis and pru-
ritus are the most commonly observed signs and 
symptoms in elderly patients [ 8 ]. Other clinical 

presentations related to stratum corneum include 
increased predisposition to formation or deepening 
wrinkles, fragility and diffi culty to heal injuries, 
alteration in skin permeability to drugs, impaired 
ability to sense and respond to mechanical stim-
uli, and skin irritation [ 7 ]. 

 While elderly patients can present with a myr-
iad of dermatologic disorders, xerosis has been 
reported as a common condition in this popula-
tion. The prevalence of xerosis has been reported 
to be up to 38.9 % and also reference other stud-
ies reporting prevalence ranging from 29.5 to 
58.3 % [ 2 ]. Xerosis typically presents as dry, 
rough, scaling skin [ 2 ]. Xerosis results from a 
disruption in the complex balance of normal 
hydration and results in markedly higher tran-
sepidermal water loss (TEWL) and lower skin 
surface hydration [ 9 ]. Additionally, abnormal 
permeability barrier in aged skin suggests that 
the basis for the defect is a result of a delay in 
lipid processing and a defective acidifi cation of 
the stratum corneum. This abnormal stratum cor-
neum acidifi cation could be responsible for the 
multiple defects seen in epidermal function 
including delayed permeability barrier recovery 
after external perturbation and abnormal stratum 
corneum integrity [ 10 ]. Corneocytes can desqua-
mate in clumps of cell aggregates and the stratum 
corneum can become thicker and dryer [ 9 ]. 
Patients xerois has been cited as the most com-
mon cause of pruritus in older adults [ 2 ]. 
Complications from pruritus include skin exco-
riations, secondary infections, disruption in sleep 
patterns, and in some patients the development of 
chronic wounds [ 2 ]. Effective therapy for pruri-
tus can be challenging and suggest an individu-
ally tailored approach with consideration for a 
patient’s general health, severity of symptoms, 
and adverse events of available treatments [ 8 ]. 
While there are topical and systemic treatments 
available for pruritus, it is important to remember 
that the physical and cognitive limitations such as 
impaired vision, hearing, and mobility are not 
uncommon in this population [ 3 ]. 

 Additionally, multiple comorbid conditions 
and polypharmacy of this age group are critical 
variables to consider when making a treatment 
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decision [ 8 ]. Data has shown that 13 % of the US 
population is over the age of 65 years and this 
demographic utilizes one-third of all prescription 
medicines [ 11 ]. Prevalence of polypharmacy 
substantially increases the risk of cutaneous drug 
reactions, many of which include pruritus as a 
symptom [ 3 ]. A case–control study reported that 
calcium channel blockers were associated with 
chronic eczematous eruptions in the elderly sub-
jects with symptoms of itching [ 12 ]. Anecdotally, 
cooling topical agents such as Sarna lotion, cala-
mine, or zinc oxide paste may at least temporar-
ily ameliorate the symptoms of itching. 

 Another comorbid condition that associates 
with the older population is incontinence. Either 
urinary or fecal incontinence may lead to mois-
ture and maceration in the skin folds. This expo-
sure then causes intertrigo, irritant contact 
dermatitis, or fungal and bacterial infections. 
Supportive skin care is critical to avoiding these 
conditions. These minimize time of exposure to 
urine or feces with frequent diaper changes, use 
of highly absorbant adult diapers, skin barrier 
creams such as zinc oxide, and avoidance of 
paper wipes that may contain chemical associ-
ated with contact allergy [ 13 ]. More recently, 
split body studies of intertrigo have demon-
strated equal effi cacy of honey barrier cream 
and zinc oxide ointment for intertrigo with the 
honey barrier cream showing less pruritus com-
plaints [ 14 ].  

    Signifi cant Impact on Quality of Life 

 Cutaneous diseases carry with them signifi cant 
morbidity and the potential to greatly decrease 
the patient’s quality of life [ 3 ]. Data examining 
psychological implications of dermatologic con-
ditions in the aging population, including severe 
xerosis, highlighted that people tend to resist inti-
mate contact with the elderly, causing the elderly 
to feel rejected with less motivation to take care 
of themselves [ 15 ]. Whatever makes an older 
person appear less attractive can have an unfavor-
able effect upon opportunities to make use of 
society’s life support systems [ 15 ].  

    Management of Aging Skin 
and Supportive Skin Care 

 Effective management of dermatologic condi-
tions in aging skin conditions requires distin-
guishing between lesions that are a normal part of 
aging and those which are clinically signifi cant, 
which should be treated and may be a sign of 
impending cutaneous breakdown [ 3 ]. Treatment 
plans may be modifi ed to meet the needs of the 
elderly patient, and take into consideration their 
increased skin fragility, numerous comorbidities, 
probable polypharmacy, and possible lack of 
mobility and social support [ 3 ]. Appropriate care, 
continuing surveillance by practitioners of their 
patients’ skin, judicious limitation of unneces-
sary risk factors (particularly exposure to solar 
radiation), and prompt, relevant, and thoughtful 
treatment of any clinically signifi cant cutaneous 
disorder can prolong life and substantially 
improve the quality of life of patients during their 
later years [ 3 ]. 

 The keys to xerosis management include res-
toration of the damaged stratum corneum bar-
rier and maintenance of the moisture content 
[ 2 ]. Xerosis is most commonly treated with 
topically applied moisturizers [ 16 ]. Moisturizers 
alleviate dry skin and primary irritation and can 
prevent symptoms associated with xerosis [ 17 ]. 
Moisturizers may be formulated with many 
ingredients, with humectants and emollients 
being two important classes of ingredients [ 18 ]. 
Humectants increase hydration by drawing mois-
ture through the stratum corneum. Emollients are 
lipid-based ingredients that can make the skin 
soft and pliable by increasing hydration and also 
help maintain barrier integrity [ 18 ]. Additionally, 
occlusive ingredients such as petrolatum can pro-
vide a barrier on the surface of the skin to slow 
water loss and thus increase the moisture content 
of the stratum corneum [ 19 ]. 

 Despite the numerous moisturizers available 
to consumers, xerosis and pruritus continue to 
remain signifi cant problems for elderly patients. 
Some moisturizers are formulated with ingredients 
that maintain and improve barrier function, 
while other ingredients may actually be detrimental 
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to the stratum corneum [ 16 ]. Table  1   outlines 
ingredients commonly used in skin care products 
available to support barrier function:

   Glycerol is a trivalent alcohol that dissolves 
well in water. It is the backbone of triglycerides 
and is a component in natural moisturizing factor 
in the stratum corneum. Glycerol provides 
barrier- stabilizing properties through intensive 
hydration of the stratum corneum [ 20 ]. 

 Triglycerides are chemical compounds built 
of three molecules of fatty acid combined with 
one molecule of glycerol. They are the source of 
fatty acids for skin metabolism and are a major 
component of the lipid barrier of the stratum 
corneum. 

 Petrolatum is the fi rst known barrier product 
and is the gold standard among barrier repair 
ingredients. It is the closest ingredient to natural 
intercellular lipids and is widely used as an emol-
lient and vehicle in cosmetics and personal care 
products. Petrolatum helps slow water loss from 
the skin by forming an occlusive barrier on the 
skin’s surface [ 21 ]. 

 Dexpanthenol (vitamin B5) is a stable alco-
holic analog of pantothenic acid that serves as an 
essential compound in skin metabolism and nor-
mal epithelial function. Dexpanthenol improves 
stratum corneum hydration, reduces transepider-
mal water loss, and helps maintain skin softness 
and elasticity. It has also been shown to signifi -
cantly accelerate epidermal regeneration and is 
well tolerated [ 22 ]. 

 Cholesterol, ceramides, and fatty acids are lip-
ids that help form the permeability barrier of the 
skin and are major components of the intercellu-
lar matrix in the stratum corneum (Table  2 ). They 
are important for reducing TEWL and essential 
for normal permeability barrier function [ 23 ].

   Phytosterols are sterols from plants (e.g., shea 
butter) and soothe skin by reducing infl ammatory 
mediators (prostaglandins and leukotrienes). 
They help to reinforce the skin barrier and can be 
helpful in infl ammatory skin disease (e.g., atopic 
dermatitis) [ 24 ]. 

 Squalene/squalane is a natural organic com-
pound and natural moisturizer related to skin 
lipids. 

 Vitamin B 3  (niacinamide) is a water-soluble 
vitamin that helps the stimulation of the biosynthe-
sis of natural ceramides and intracellular lipids. It 
has anti-infl ammatory effects, reduces TEWL, 
and improves skin barrier function. Niacinamide 
has also been demonstrated to have a smooth-
ing effect or improvement in the skin surface [ 25 ]. 

   Table 1    Common ingredients in skin care products   

 Substance 
 Component 
of the skin 

 Can be found 
in moisturizers  Substance 

 Component 
of the skin 

 Can be found 
in moisturizers 

 Glycerol  X  X  Tocopherol  X  X 

 Triglycerides  X  X  Almond oil  X 

 Petrolatum  X  Lactic acid  X  X 

 Dexpanthenol  X  X  Lanolin  X 

 Urea  X  X  Phytosterols  X  X 

 Salicylic acid  X  Evening prime rose oil  X 

 Ceramides  X  X  Fatty acids/essential 
fatty acids 

 X  X 

 Zinc  X  Cholesterol  X  X 

 Silver  X  Squalene/squalane  X 

 Aluminum  X  Vitamin B 3   X  X 

   Table 2    Intracellular matrix composition   

 Lipids  Percentage in the SC a  (%) 

 Ceramide  50 

 Cholesterol  35 

 Long-chain free fatty acid  10–20 

  Adapted from [ 23 ] Sugarman, J. The Epidermal Barrier in 
Atopic Dermatitits. Semin Cutan Med Surg 27:108–114, 
2008 
  a Percentages are approximate estimates  
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In vitro data has shown niacinamide to stimulate 
collagen synthesis and to up-regulate epidermal 
sphingolipids, particularly ceramides [ 16 ]. 

 Tocopherol (vitamin E) is used in concentra-
tions 2–20 % and has been known to soothe the 
skin, increase moisture levels in the stratum cor-
neum, and accelerate the epithelialization of the 
skin [ 25 ], although low rates of allergic contact 
dermatitis have been reported [ 26 ]. 

 Lanolin is a yellow waxy substance secreted 
by the sebaceous glands of wool-bearing ani-
mals. Lanolin is a natural protection for skin 
against environmental infl uences and contains 
no triglycerides (unlike human sebum) [ 27 ]. 
Jennings et al. have shown that pure lanolin and 
ammonium lactate 12 % cream are both effective 
in treating xerosis when used twice daily for 
4 weeks [ 28 ]. Furthermore, ammonium lactate 
can reduce the pH of stratum corneum promoting 
dissociation of overly retained corneocytes and 
thinning out hyperkeratotic skin. 

 Lactic acid is another strong humectant with 
moisture-retaining properties. Lactic acid is also 
a keratolytic ingredient [ 29 ]. Lactic acid func-
tions as a modulator of skin keratinization by 
producing epidermal proliferation, which creates 
a stimulatory response [ 9 ]. Lactic acid has also 
been identifi ed as a pH adjuster and a mild exfo-
liant [ 9 ,  30 ]. 

 Urea is a humectant frequently used in derma-
tology [ 9 ]. Urea has been shown to hydrate the 
SC (hygroscopic effect), reduce TEWL, improve 
skin barrier function, and soothe pruritus. Urea 
has keratolytic properties and is a component of 
natural moisturizing factor [ 31 ]. Urea is a non-
toxic ingredient that can elicit concentration- 
dependent desquamating effects on the stratum 
corneum [ 9 ]. 

 While moisturizers can help treat xerosis by 
replacing water content and maintaining hydra-
tion, alleviating symptomatology, and controlling 
keratinization, therapy should not be limited to 
only topical application of moisturizers. Bathing 
routines should include the use of a mild moistur-
izing soap or soap substitute that doesn’t irritate 
the skin [ 2 ]. Avoid cleansers with a high pH or 
those containing alcohol, in addition to using 
moisturizers or barrier creams regularly (ideally 
with a low pH) [ 8 ]. 

 There are a number of general measures that 
may be useful in managing pruritus in the elderly 
irrespective of the underlying cause such as 
patient education, identifying and removing the 
aggravating factors, and breaking the “itch- 
scratch” cycle which causes increased cutaneous 
infl ammation [ 8 ]. Patel et al. also suggest simple 
measures such as keeping the fi nger nails short, 
tepid showering, wearing light clothing, and using 
air conditioning to keep skin cool, which can also 
help support the pruritus found in aging skin [ 8 ].  

    Clinical Pearls in Supportive Skin 
Care in Older Patients 

 In dermatology clinic, older patients with xerosis 
are counseled on skin care regimens that mini-
mize loss of skin barrier components. While 
these are not systematically studies, they com-
prise practical suggestions from clinical experi-
ence. These include keeping baths and showers 
short (less than 5 min), using lukewarm not hot 
water, minimizing exposures to soap and deter-
gent, and applying a thick cream moisturizer 
after bathing [ 8 ]. Minimizing exposures to soap 
and detergents include applying them only to the 
scalp, axillae, groin, and feet. Other body areas 
do not need soap unless visibly soiled. Compared 
to traditional soaps, syndets typically have a 
lower pH, which is less irritating and less disrup-
tive to skin barrier function [ 10 ]. However, some 
syndets may have an alkaline pH, often higher 
than traditional soaps, and be just as irritating. 
Many products are also blends of soap and syndet 
and clinicians should be aware of these differ-
ences and their potential for irritation when mak-
ing product recommendations.     
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      Long-Term Care Dermatology 

            Robert     A.     Norman    

            Introduction 

       The Graying of America 

 Today, more than 38 million Americans are 
senior citizens. The number will rise to 53 mil-
lion by 2020, and 70 million by 2030. The num-
ber of those over 65 has increased 100 % between 
1960 and 1994. America’s 65-and-over popula-
tion will increase from one in eight to one in fi ve 
people by 2050. The “oldest old” group, a term 
describing people over 85, has increased by 
274 % during that same time, to more than 3.5 
million. The number will likely rise up to 27 mil-
lion by 2050 if improvements in medical care 
continue to prolong lives. 

 Florida has the highest percentage of seniors, 
with 19 % of its residents 65 and above. The 2012 
US Census estimates show that 18.2 % of 
Floridians are over age 65, the highest rate of any 
state in the nation. 

 Read more: http://www.kmbc.com/fl orida-
has- highest-rate-of- seniors/20551672#ixzz3
DLo4due7. By 2020, Florida’s share is expected 
to be 25.6 %.   

    Needs 

 Although seniors are better educated, fi nancially 
solvent, and healthier than ever before, the large 
increases projected in the elderly population in 
the next century will increase the strains on medi-
cal safety nets. The oldest old are most likely to 
be poor and prone to multiple chronic diseases 
and disabilities, and the least likely to have 
networks of family supports (  http://www.ahrq.
gov/research/fi ndings/factsheets/aging/elderdis/
index.html    ). 

    Legal and Financial Burden 

 A brief legal overview of patient care in the 
nursing home includes several items. A do not 
resuscitate ( DNR ) provides specifi c instruction to 
the health care staff pertaining to resuscitation, 
chest compressions, and mechanical ventilation. A 
 living will  enables an adult with the capacity to 
leave written instructions regarding future care in 
the event the individual is incapable of decision 
making. A  health care proxy appointment  enables 
an adult with the capacity to appoint an agent and 
an alternate agent for health care decisions in 
case of future incapacity. Individuals entering 
nursing homes have frequently already lost the 
capacity to participate in many but not necessarily 
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all medical decisions. In dermatology, the situa-
tions we commonly deal with in the nursing 
home setting include capacity to consent, and 
quality-of-life issues. Even if a condition is not 
curable, the patient’s quality of life can be sig-
nifi cantly improved by reducing pain and itch 
related to skin. 

 In 1987 Congress enacted legislation to 
require nursing homes participating in the 
Medicare and Medicaid programs to comply with 
certain requirements for quality of care. Included 
is the Omnibus Budget Reconciliation Act of 
1987 (OBRA 1987), also known as the Nursing 
Home Reform Act. It specifi es that a nursing 
home “must provide services and activities to 
attain or maintain the highest practicable physical, 
mental, and psychosocial well-being of each resident 
in accordance with a written plan of care ….”   

    Facilities 

    Nursing Homes 

 Nursing homes provide health care, social ser-
vices, and a homelike environment to people who 
can no longer live alone and individuals whose 
care needs exceed the abilities of their families to 
meet. Nursing homes serve not only the elderly, 
but also the disabled children and young adults 
who are chronically ill or have been injured in 
accidents. 

    Medical and Administrative Structures 
of Extended Care Facilities 

   Ownership 
 Of the 15,700 nursing homes in the USA, approx-
imately 15,000 are owned by individual or corpo-
rate private entrepreneurs and operate the 
facilities as for-profi t business. Approximately 
68.2 % of these for-profi t homes are owned by 
chains, and the number is rising. The others are 
usually family-owned and -managed operations. 
The largest of the publicly owned and traded 
chains is the California-based Beverly Enterprises 
that operates more than 1,000 facilities in 46 
states. Washington-based Hillhaven Corporation 
has close to 400 homes in 40 states. Dallas’s 

National Heritage and Houston’s ARA Living 
Centers each has more than 200 homes. Manor 
Care, based in Maryland, and Milwaukee-based 
Unicare both have more than 100 homes. 

 Long-term care facilities are often referred to 
by the level of care they provide. While the federal 
government has eliminated distinctions between 
levels of care, referring to all nursing homes as 
“nursing facilities” and requiring all facilities to 
meet the same federal standards (http://www.
ncdhhs.gov/dma/nursingfacility/ChapterFour.
pdf), the standard levels of care are still based on 
the following:

   Level I 
 Level I facilities are intensive nursing and reha-

bilitative care facilities which provide continuous 
skilled nursing care. Many nursing home 
facilities now have subacute sections, which 
accommodate patients who have just under-
gone surgeries or need intensive rehabilitation 
outside of the hospital setting.  

  Level II 
 Level II facilities provide skilled nursing care 

which is the level of care most closely approx-
imating hospital care. Skilled facilities pro-
vide specialized nursing care 24 h a day and 
rehabilitative services such as physical, occu-
pational, and speech therapy.  

  Level III 
 Level III facilities provide intermediate nursing 

care that consists of routine nursing care 24 h 
a day and assistance with activities of daily 
living such as eating, dressing, toileting, and 
bathing. They also provide rehabilitative ser-
vices as needed.  

  Level IV 
 Level IV facilities are rest homes, which provide 

protective supervision for individuals who do 
not routinely require nursing or medical care.      

    Who Needs Nursing Home Care? 
 Each year almost 1.5 million people are admitted 
to the more than 20,000 nursing homes in the 
USA. The average nursing home resident is a 
woman in her 80s with three or four chronic illnesses 
(  http://aspe.hhs.gov/daltcp/reports/diseldes.htm    ). 
The majority of nursing home residents are 
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admitted from hospitals after experiencing some 
type of acute medical problem which has 
impaired their ability to function independently. 

 Nursing home residents typically have a vari-
ety of physical and cognitive disabilities. Close to 
half are unable to make decisions on their own, 
and about a third are non-ambulatory. National 
studies have indicated that up to half of all nurs-
ing home residents may have Alzheimer’s dis-
ease or a related disorder. Some people may 
remain in a nursing home for only a few months 
as they recuperate from an illness or operation. 
Others may require nursing home care for a num-
ber of years. The average length of stay is slightly 
less than 2 years. About 20 % of nursing home 
residents are able to be discharged to their homes 
after a period of rehabilitation in a nursing home. 

 Nursing home and other long-term care needs 
increase with age. Only about 5 % of those 
between 65 and 85 need nursing home care, but 
nearly a quarter of all Americans 85 and older 
have spent time in a nursing home. Some people 
may remain in a nursing home for a short time as 
they recuperate from an illness or operation. The 
rise of subacute facilities that focus on patients 
recently discharged from the hospital is growing; 
many facilities now have a subacute section in 
their facility. About 20 % of nursing home resi-
dents are able to be discharged to their home after 
a period of rehabilitation in a nursin g home .  

    Who Assures the Quality of Care 
in Nursing Homes? 
 All nursing homes are inspected at least once a year 
by the Department of Public Health. State inspectors 
look at everything from the adequacy of staffi ng to 
the cleanliness of the facility to food preparation and 
the proper administration of medications. In addi-
tion, nursing homes are required to meet stringent 
state and federal fi re safety standards. 

 Most nursing homes have adopted a number 
of specifi c laws and programs to further protect 
the safety and welfare of nursing home resi-
dents, including:

   A patient’s bill of rights  
  A nursing home receivership law which allows 

the state to petition the courts for the appointment 

of an outside receiver to manage facilities 
where poor patient care is being provided  

  A patient abuse law which protects nursing home 
residents from abuse, mistreatment, and 
neglect by requiring caregivers to report sus-
pected cases of abuse  

  A nursing home suitability law which requires 
the Department of Public Health to screen all 
prospective buyers of nursing homes  

  A nursing home ombudsman program, which pro-
vides volunteer ombudsmen to visit nursing 
home residents on a weekly basis to resolve any 
complaints or concerns they may have     

    Basics of Nursing Home Management 
 The nursing home administrator, licensed by the 
state, provides the daily management of a nursing 
home. The administrator generally has a combi-
nation of education in health care administration 
and experience in the fi eld. Continuing education 
requirements are necessary for re-licensure. 

 The administrator has a crucial role in the 
nursing home. The job consists of translating the 
federal and state rules and regulations as well as 
the policies of the owner or governing body into 
the operations of the home. 

 All nursing homes have physicians designated 
as medical directors. Beyond the state mandated 
minimum, however, there is generally not a sig-
nifi cant medical presence in any of the nursing 
homes. Typically the medical director spends a 
few hours per week in the home checking on resi-
dents and medical orders. In some of the larger 
institutions, however, there are full-time medical 
directors. Each resident is required to have an 
attending physician. 

 Usually the attending physician is notifi ed by 
the nursing director or nurse manager that a cer-
tain patient requires dermatological evaluation 
and therapy. In cases when a procedure cannot be 
done in-house, the patient may be sent out for 
more extensive treatment. 

 In many cases, the attending doctor is also the 
medical director, but the resident has the right to 
select his or her own physician. A dermatologist 
who wishes to provide services must apply for 
privileges to the medical director and nursing 
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home administrator. These privileges can include 
skin biopsies, cryotherapy, excisions, vaccinations, 
or mobile superfi cial radiation units. Consents 
for treatment if nursing home residents are not 
able to do so on their own can be arranged 
through a family member or other legally autho-
rized representative.  

    Basics of the Nursing Staff 
 Nursing generally represents 60 % of the total 
employee complement of any long-term care 
facility. Registered nurses, licensed practical 
nurses, and aides are the three distinct groups 
providing care. The aides typically make up 70 % 
of the nursing staff. Each generally requires 
between 80 and 100 h of training before certifi ca-
tion. The aides are central to the delivery of daily 
care, including bathing, dressing, feeding, and 
transporting the residents. The aides can be critical 
to identifying lesions and conditions during bath-
ing and dressing especially if the patient has 
vision or cognitive disabilities. The frequency of 
physician examinations/visits varies depending 
on state regulations. 

 Each resident requires a different amount of 
nursing time. The crucial measure is “hours of 
nursing care per resident per day.” With the 
advent of PPS, each home is allotted a certain 
amount of remuneration based upon the amount 
of nursing care needed for each patient. 

 The director of nursing (DON) is generally the 
physician’s primary contact when it comes to 
nursing home consultations. The DON provides a 
list of the patients needed to be seen, and acts as 
a liaison between the nursing home patient and 
the attending physician, ensuring that the orders 
are placed and all the specialists are notifi ed. The 
social service director may also act as the inter-
mediary for consultations. It is important to know 
who are the key people when it comes to consul-
tations and getting orders carried out within each 
facility that you may attend. 

 Many therapeutic services are available in the 
nursing home including physical, occupational, 
speech, art, music, and pet therapy. Physical and 
occupational therapy are two of the primary 
treatments, which include restoration of function, 

prevention of disability, and relief of pain. 
Physical therapists usually develop a treatment 
plan. It is part of an evaluation that includes test 
of muscle strength, gait analysis, body part mea-
surements, and a range of motion assessment. 
Treatments may include whirlpools, ultrasound, 
hot packs, massage, parallel bars, and a variety of 
muscle- building devices such as wall pulleys. 
Occupational therapists concentrate on channel-
ing the strength developed in physical therapy 
into daily living activities, such as arts and crafts, 
and homemaking skills. Many facilities have an 
activity director. Arts and crafts, exercise, current 
event discussions, games such as bingo, and reli-
gious services are some of the activities in which 
residents participate. In addition, there is often a 
library for the residents’ edifi cation. Often trips 
are provided to places such as museums or the 
racetrack. 

 A consulting dietician is a key part of the nurs-
ing home makeup. Often the physician will order 
a special diet, such as low cholesterol or low fat, 
and the dietician reviews the diet and insures that 
it is adequate in all aspects. Signifi cant differ-
ences in how meals are planned, prepared, and 
delivered make for a demanding job. 

 In addition to the previously mentioned 
employees, there are many others who are 
involved with the smooth operation of a good- 
quality nursing home. Laundry workers deal with 
the institution’s laundry as well as the personal 
clothing of the residents, maintenance workers 
insure the mechanical functioning and safety of 
the facility, and housekeeping staffs keep the 
facility presentable and inoffensive. Business 
offi ce people pay bills, order supplies, bill the 
residents, and may act as personal bankers for 
residents. The entire group of employees act as a 
surrogate family for the residents. Their caring 
attitude and behavior make all the difference 
between one home and another, between a pleas-
ant and rewarding experience and a degrading 
experience. 

 Think about it. What happens if you were in a 
situation where you are now put into a facility 
such as a nursing home? The nurses and aides 
would help you get out of bed in the morning, 
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toilet, bath, dress, eat, and take your medications. 
The activities’ staff would be around you attempting 
to stimulate your interest and zest for life. The 
food service personnel would be cooking for 
your health and enjoyment and therapists would 
be busy fi ghting an uphill battle against a possi-
bly deteriorating body and mind, and the social 
service staff would try to help solve problems 
ranging from fi nancial diffi culties to unpleasant 
roommates. Although many social service people 
act as marketing operatives, with the primary 
function of recruiting residents, most social ser-
vice directors that I have encountered help edu-
cate families about themselves, their needs, and 
the resources that are available in the community 
to serve these needs. 

 As a health care provider, we enter into the 
resident’s home, a place that is often new and 
sometimes permanent. It is important to keep that 
in mind. In order to become part of the resident’s 
life and therapeutic family, you must keep a 
respect for the resident and his/her environment. 
Many move into nursing homes from their own 
residents or those of family and friends and the 
rest are transferred directly from hospitals to 
nursing homes. The patient and family are under 
considerable pressure. Very often a long period 
of adjustment is needed, coming to grips with the 
fact that many of these residents will never return 
to their previous homes or lifestyle.  

   Other Facilities 
 There are many other ways to accommodate 
those who need chronic care. The Adult 
Congregate Living Facility (ACLF) is fi lled with 
people who generally do not require as much care 
as the skilled nursing facilities or what we call 
nursing homes. In addition, there are many retire-
ment homes, rest homes, and private homes that 
can provide excellent care for those disabled or 
those with chronic needs. 

 Goals of care in an institutional setting may 
differ from those of the acute hospital. The 
emphasis is placed on maximizing function, 
maintaining quality of life, and comfort care 
rather than curing disease. It is important to com-
municate with the resident’s family, to address 

their fears and concerns, when present, and to 
ensure their participation in the development of 
the care plan. Follow-up care includes interven-
tions to handle acute events, periodic reassess-
ments of the patient’s status, and implementation 
of preventative programs to meet the specifi c 
goals of the resident. Scheduled evaluations and 
sick visits provide an opportunity to review the 
resident’s and staffs’ concerns, monitor vital 
signs including weight, identify changes in the 
physical examination, reexamine the medication 
list, and review the care plan.    

    Advanced Directives 

 Evaluating nursing home residents about medical 
decision-making capacity and securing of 
advance directives are essential to quality care. 
Advance directives such as the DNR, living will, 
and health care proxy appointment should be 
secured as part of the admission assessment. 
Residents’ fears regarding illness and dying 
should be explored and their wishes regarding 
resuscitation, hospitalization, and medical inter-
ventions should be discussed. 

 The geriatric long-term care population often 
suffers from dementia resulting in a progressive 
cognitive impairment that makes this vulnerable 
group unable to express their wishes or partici-
pate fully in their own care. Advanced directives 
can facilitate the decision-making process that 
respects a resident’s values and wishes. 

 A DNR gives specifi c instruction to the health 
care staff pertaining to resuscitation, chest com-
pressions, and mechanical ventilation. A living 
will enables an adult with the capacity to leave 
written instructions regarding future care in the 
event the individual is incapable of decision mak-
ing. A health care proxy appointment enables an 
adult with the capacity to appoint an agent and an 
alternate agent for health care decisions in case of 
future incapacity. Individuals entering nursing 
homes have frequently already lost the capacity 
to participate in many but not necessarily all 
medical decisions. 
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 Long-term care dermatology is truly its own art 
form. And it is a growing specialty, drawing from 
the realm of both dermatology and geriatrics. 

 Those of us that work in long-term care serve 
a population composed of over 2.7 million 
patients. That is the total estimated population in 
nursing homes and ALFs. 

 Taler mentions the growing complexity of 
nursing home care [ 1 ]. 

 The prevalence of pressure ulcers (PUs) in 
long-term care facilities is estimated to be 
between 2.4 % and 23 % [ 2 ] and the incidence of 
new ulcers over a 6-month period is approxi-
mately 12 % [ 3 ]. In the 1980s, Smith et al. 
showed an increasing prevalence of patients 
being discharged from the hospital with pressure 
ulcers, attributable to an aging population and the 
greater complexity and frailty of the patients cur-
rently treated in the acute care setting. Due to 
constraints on hospital utilization, the transfer of 
patients to nursing homes has resulted in up to 
63 % of pressure ulcers present on admission to 
the facility and increased costs of care [ 4 – 7 ]. 

    Neurodermatitis 

 Psychiatry-based medications such as doxepin 
have been routinely prescribed by dermatologists 
for agitated, itchy patients. For severe neuroder-
matitis, we are now prescribing medications for-
merly in the realm of psychiatry, such as 
olanzapine or risperidone. Dermatologists have 
been acutely aware for years of the powerful 
mind-body interactions encountered every day in 
clinical practice.  

    Scabies and Norwegian Scabies 

 Typically, scabies causes intense itching and 
tracks in the cutaneous layer of the skin, where 
the mites have burrowed. Certain forms of sca-
bies such as keratotic or crusted variants are 
problematic in the elderly, especially those who 
are immunocompromised; their skin may become 

so thickened that itching may not be present. 
Scratching serves a purpose in scabies, as some 
mites are removed by the scratching. When the 
infested person does not scratch the mites multi-
ply without disruption causing hyperinfestation. 
People at risk for this type of scabies include 
those who live in institutions and are physically 
infi rm, have other diseases which affect sensation 
in the skin such as diabetes, or are taking medica-
tions, such as history of treatment with steroids, 
which lower their immune response. 

 In typical scabies, the person is infested with 
approximately 10–15 mites, whereas in crusted sca-
bies, thousands of mites are burrowed in the skin, 
which increases the potential for transmission. 

 Nosocomial transmission of scabies occurs 
primarily through prolonged skin-to-skin contact 
with someone who is infested. Transmission of 
scabies with those who have crusted scabies 
needs only a short period of skin-to skin contact. 
Staff can acquire scabies while performing resi-
dent care such as bathing, lifting, or applying 
lotions. Mites can only live out of the skin for 
about 3 days; however, scabies can be passed on 
during that time through contact with infested 
clothing or bedding. 

 Staffs who are exposed to scabies but lack 
signs of infestation normally do not require 
prophylactic treatment. In outbreak situations 
where infestations continue to occur, prophy-
laxis may be warranted for both residents and 
exposed staff. Staffs who are infested with sca-
bies should be restricted from hands-on care 
until after they have received the initial treat-
ment and have been medically evaluated and 
determined to be free of infestation. Staff 
should be advised to report for further medical 
evaluation if symptoms do not subside.   

    Treatment Recommendations 

 Keep in mind the seven tips below.

    1.    Whenever possible, identify the reason for 
each prescribed medication.   
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   2.    Begin treatment with the lowest possible dose 
and prescribe short courses of treatment. 
Continually reevaluate the clinical outcome.   

   3.    Assume that the treatment will not be pro-
vided as often as prescribed. Workload, time 
restraints, and poor compliance are all issues 
which affect the treatment of skin conditions 
in the long-term care patient. If you pre-
scribe triamcinolone cream 0.1 % for an 
eczematous dermatitis, I recommend writing 
it TID with the hope that it will get applied 
at least once a day.   

   4.    Check on the “prn” or routine medications no 
longer clinically indicated for a resident and 
eliminate unnecessary treatments.   

   5.    Work with the nursing staff and attending 
physician on neuropharmacological agents, 
checking to make sure that the prescribed 
drugs do not interfere with current 
treatments.   

   6.    Do not forget the simple preventions, such 
as antibacterial soaps, frequent handwash-
ing, proper shoes, supports and devices for 
wound prevention, adequate hydration and 
humidity, proper lighting, and eliminating 
high-fall risks.   

   7.    At least once a year, provide in-services to 
the nursing home staff on dermatology 
issues. The staffs acquire CEUs and are gen-
erally very appreciative of your time. You are 
a crucial part of the team in improving the 
residents’ treatment, and face-to-face 
encounters are crucial in maintaining an 
ongoing quality of care.     

 Newer books and articles have addressed the 
issues of geriatric dermatology and nursing home 
care. Geriatric dermatology and nursing home 
care is a very specifi c specialty and includes 
xerosis, nutritional defi ciencies, elder abuse, and 
stasis dermatitis. The nursing home specialist 
must have expertise in the unique structure and 
function of aging skin and demographic under-

standing. Wound care measurements and training 
are important. Integrative techniques must also 
be considered [ 8 – 25 ]. 

 Dermatologists may be able to increase their 
involvement in the nursing home population by 
contacting directors of nursing or administrators 
and ask about providing services. Dermatology 
resident physicians would benefi t from spending 
at least a week working in the nursing home set-
ting doing consults. By increasing interactions 
with the population of older adults in nursing 
homes, dermatologists are more likely to diag-
nose and effectively treat skin problems of the 
elderly, a growing population.      

    Appendix 

 Debilitating skin diseases in long-term care facil-
ities cause avoidable pain and suffering. In addi-
tion, they place a large additional burden on low 
budgets. Although most long-term care adminis-
trators and staffs recognize the need for improved 
prevention and management of skin diseases, 
they lack the necessary time for development of 
these efforts. A systematic approach using risk 
assessment tools will prove highly effective to 
reduce the incidence of debilitating skin diseases 
in long-term care facilities. 

 Previous scales and risk assessment tools have 
been excellent nursing assessment tools for eval-
uating a patient’s general condition, alerting us to 
the need for increased vigilance. However, inad-
equate pressure relief and poor recognition by 
staff are at the very core of pressure ulcer and 
debilitating skin disease problems. Therefore, I 
have incorporated an “interactive” component to 
the risk assessment tool that will include “points” 
(improved score) for those facilities that maintain 
adequate surface support and staff training. 

 Please use this in your facility and provide me 
with feedback on your efforts. Thank you for 
helping the elderly and disabled. 
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            Introduction 

 Actinic keratoses (AKs) are cutaneous lesions 
characterized by proliferation of atypical epi-
dermal keratinocytes in response to chronic 
exposure to sunlight. They present as erythema-
tous, scaly papules on sun-exposed areas that 
commonly include the balding scalp, face, neck, 
dorsal hands, and forearms. AKs can progress to 
squamous cell carcinoma (SCC). The likelihood 
of conversion has been estimated to occur at a 
rate of 0.075–0.096 % per lesion per year [ 1 ]. 
Other estimates are even higher with rates of 
13–20 % over a 10-year period if lesions are left 
untreated. The progression of AK to SCC is esti-

mated to take from 10 to 20 years [ 2 ], with more 
rapid progression in immunosuppressed indi-
viduals. Because AKs represent the initial stage 
in the evolution of squamous cell carcinoma, 
they are typically treated, although spontaneous 
regression has been observed to occur at a rate 
of 15–63 % per year, with recurrence rates of 
15–53 % [ 3 ]. AKs are typically diagnosed on 
clinical exam by visual inspection and a gritty 
texture on palpation.  

    Epidemiology 

 The prevalence of AK increases with age. Among 
Caucasians it has been reported that prevalence 
rates are less than 10 % for individuals in their 
third decade of life but more than 80 % in their 
seventh decade [ 4 ]. Men are at increased risk for 
developing AKs, most likely due to occupational 
and recreational exposure. In the UK, prevalence 
of AK for individuals between the ages 16 and 49 
years was found to be 27 % for males and 13 % 
for females, a little more than double the preva-
lence for males. However, in the age group from 
50 to 86 years, prevalence was more evenly dis-
tributed between sexes, 66 % for males and 56 % 
for females. In Brazil, a cohort of Japanese- 
Brazilians were diagnosed with AK at a mean age 
of 68.9 years [ 5 ]. 

 AKs represent one of the top three most fre-
quent reasons for consulting a dermatologist [ 4 ]. 
Between 1990 and 1999, AKs were diagnosed in 
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47 million visits, or 14 % of all visits to the der-
matologist’s offi ce [ 6 ]. They are primarily seen 
in fair-skinned individuals who have had long-
term sun exposure. Sun-sensitive cutaneous 
 phenotypes include people who are fair skinned, 
have light-colored eyes, and have red or blond hair. 
In addition, the inability to tan, tendency to 
sunburn easily, and ability to form freckles are 
consistent with this phenotype [ 4 ]. In one study, 
prevalence rates were reported to be as high 
as 40–50 % in Australian residents older than 
40 years; individuals with fair skin had a relative 
risk of 14.1 when compared with persons of 
olive skin color, and individuals with medium 
skin color had a 6.5- fold relative risk [ 7 ]. In the 
USA, lower prevalence rates have been reported 
ranging from 11 to 26 % [ 4 ]. In darker skinned 
individuals, AKs are extremely rare. Cumulative 
ultraviolet radiation is the other major risk factor 
for AKs. The frequency of AKs is greater in resi-
dents of sunny countries closer to the equator 
and those with outdoor occupations [ 7 ,  8 ]. In 
fact, one study showed that individuals with 
maximal occupational UV light exposure had an 
increase in relative risk of 2.4; those with multi-
ple AKs were 4.3 times as likely to have maxi-
mal occupational UV light exposure [ 4 ].  

    Molecular Understanding 

 Normally, melanin in the epidermis absorbs UV 
and protects keratinocytes from DNA damage. 
Overexposure to UV radiation induces a muta-
tion in the p53 tumor-suppressor gene (single- 
nucleotide substitutions at a dipyrimidine site: C 
to T, C to A, or T to C). This mutation inhibits the 
cell’s ability to undergo apoptosis, which leads to 
atypical proliferation of keratinocytes in the epi-
dermis, and ultimately AK [ 9 ].  

    Prevention 

 Protection from UV radiation reduces the risk 
for developing AK. Patients are commonly rec-
ommended to avoid sunlight or seek shade dur-
ing midday hours when UV exposure is greatest. 

Patients are also encouraged to use protective 
clothing, such as hats, long-sleeved clothing, 
and sunglasses. Importantly, the regular use of 
sunscreen prevents the development of AKs. 
In a randomized, controlled trial published in the 
New England Journal of Medicine it was shown 
that people 40 years and older who used SPF 17 
sunscreen for only 1 month had fewer new AK 
lesions and more remissions. In fact, the mean 
number of AKs decreased by 0.6 in the sun-
screen group [ 10 ].  

    Treatment 

 Because AKs represent the initial stage in the 
evolution of squamous cell carcinoma, recogni-
tion and treatment are important. Treatment is 
administered based on characteristics and num-
ber of lesions, patient preference for the mode 
and duration of treatment, willingness and ability 
to comply with self-administered therapies, as 
well as tolerance of side effects. In older patients 
with poor vision, memory, or manual dexterity, a 
caregiver may need to be enlisted to apply topical 
pharmacotherapy. 

 One consideration in selecting the treatment 
modality for AKs is treatment effi cacy. 
Comparison of treatment effi cacy across studies 
should account for follow-up times after treat-
ment across, outcomes assessed, a number of 
treatment cycles, and severity of disease treated. 

 The most widely utilized treatment for AKs 
in the offi ce is liquid nitrogen cryotherapy 
because it is quick, is easily performed in the 
offi ce setting, produces excellent cosmetic 
results, and is well tolerated by patients. It is 
considered the standard of care and particularly 
useful when lesions are scattered or few in num-
ber [ 11 ]. This technique uses liquid nitrogen to 
freeze and destroy the epidermis containing AK 
with an effi cacy cure rate as high as 98.9 % after 
1 year [ 12 ]. In a review written for the Cochrane 
Collaboration, the use of cryotherapy was eval-
uated against other treatment options for AK. 
They report that a 1-week course of topical 0.5 % 
5-fl uorouracil (5-FU) before cryosurgery resulted 
in signifi cantly less AKs 6 months after treatment 
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than cryosurgery alone. Similarly, combination 
therapy with imiquimod is more effi cacious when 
compared to cryotherapy alone [ 13 ]. One of the 
drawbacks of using cryotherapy however is the 
inability to preserve tissue for histologic analysis 
to rule out other neoplasms such as squamous 
cell carcinoma. In addition, thick lesions and 
lesions on the dorsum of hand do not respond as 
well [ 14 ]. The main side effects of cryotherapy 
include burning and stinging during treatment 
and possible hypopigmentation following treat-
ment [ 15 ]. Pain associated with cryotherapy is 
usually well tolerated but not insignifi cant. One 
study surveying patient response to pain found 
levels to be higher than deemed appropriate by 
patients but below levels necessary for additional 
analgesics; only 30.4 % reported the need for 
prior analgesia and 69.9 % reported no need for 
analgesia [ 16 ]. In older patients with areas of 
thinner skin, cryotherapy may be effective with 
reduced thaw times, although this has not been 
formally studied. 

 In patients with multiple lesions localized in 
the same area such as on the face or arms, topical 
pharmacotherapy is an effective alternative to spot 
treatment with cryotherapy, in part due to their 
visibility to the patient for applying the medica-
tion. A critical concern in older adults who are 
prescribed topical fi eld therapy is to make sure 
that patients have adequate visual acuity to iden-
tify the target lesion and the manual dexterity to 
apply the medication to the required site(s). The 
FDA-approved topical treatments include 5-FU, 
imiquimod, diclofenac, and ingenol mebutate as 
well as several off-label options. 

 Of these, 5-FU is the most widely used. 5-FU 
works by inhibiting thymidylate synthetase, the 
enzyme normally responsible for conversion of 
deoxyuridine 5-monophosphate (DUMP) to thy-
midine 5-monophosphate (TMP), which ulti-
mately inhibits DNA synthesis [ 17 ]. This mode of 
treatment preferentially targets AKs with minimal 
effects on normal skin [ 18 ]. Infl ammation of AK 
lesions typically occurs within 2 weeks of initiat-
ing therapy and serves as visual evidence that 
lesion destruction is occurring which may cause 
irritation and discomfort in some patients [ 19 ]. 
It is important to educate patients that infl amma-

tion, erythema, blistering, and re- epithelialization 
are to be expected in order to promote therapy 
compliance and prevent premature discontinua-
tion of therapy. Lesion response rates were 
reported to be 87.8 % in one meta- analysis of 
seven studies [ 20 ]. There is ongoing analysis 
demonstrating that lower dose, once- daily 0.5 % 
5-FU may be more tolerable, safer, cost effective, 
and equally as effi cacious as 5 % 5-FU [ 21 ,  22 ]. 
In a patient population where treatment compliance 
is low [ 23 ], the reduction of irritability and 
improvement in adverse events may increase 
adherence to the regimen [ 19 ]. In a review of nine 
studies following standard treatment regimens 
comparing complete clearance rates, results for 
0.5 % and 5 % 5-FU ranged from 16.7 to 57.8 % 
and 43 to 100 %, respectively [ 24 ]. There is a 
need for additional comparative studies since tol-
erability rates among studies were unable to be 
compared. In one study where each patient 
received both treatments (5 % twice daily and 
0.5 % once daily) on each side of their face, both 
treatments achieved 43 % complete clearance 
rates [ 25 ]. Patients in that trial preferred the lower 
dose fl uorouracil. 

 Imiquimod is another popular topical pharma-
cotherapy that works by modulating the immune 
response. It binds to cell surface receptors such as 
Toll-like receptor 7 [ 26 ] and induces the synthe-
sis of interferon-alpha and other cytokines that 
have antitumor properties [ 27 ]. Therapeutic skin 
responses include erythema and crusting but 
therapy is well tolerated [ 28 ,  29 ]. In a study com-
paring 5-FU and imiquimod, tolerability was 
similar between the two treatments. Erythema 
was more prominent in patients receiving 5-FU 
initially, but by week 16, erythematous lesions 
became less prominent than those seen with 
imiquimod therapy [ 30 ]. Complete clearance is 
expected in 50 % of patients [ 31 ]. Recent studies 
investigating the lower doses of imiquimod, 2.5 
and 3.75 % versus the traditional 5 % cream, sug-
gest comparable effi cacy [ 32 ,  33 ] and potential 
benefi ts in tolerability [ 34 ]. 

 Ingenol mebutate is the newest addition to 
the arsenal for the treatment of AK. Derived 
from the sap of the plant  Euphorbia peplus , 
ingenol mebutate was approved by the FDA in 

Evidence-Based Treatment of Actinic Keratoses in Older Adults



92

2012. It is touted to operate via two mechanisms 
of action: rapid lesion necrosis and specifi c 
neutrophil- mediated, antibody-dependent cellu-
lar  cytotoxicity [ 35 ]. Owing to the rapid cyto-
toxic response and degradation of plasma 
membrane, the treatment period is 2–3 days. 
Studies fi nd complete clearance rates in 42.2 % 
in lesions involving the face and scalp and 
34.1 % in lesions involving the trunk and 
extremities [ 36 ]. Side effects including ery-
thema, fl aking, and crusting are described to be 
mild to moderate and resolve in 2 and 4 weeks 
for the face/scalp and trunk/extremities, respec-
tively [ 37 ]. A long-term, 12-month follow-up 
study found reduction in the number of AKs by 
87 % [ 38 ]. 

 A valuable modality for fi eld treatment in 
older adults is photodynamic therapy (PDT), 
because it does not require the patient to self- 
apply medication to the correct lesions. This is 
therefore a good choice for older adults with 
visual, cognitive, or manual dexterity issues. 
PDT employs the use of topical photosensitiza-
tion followed by visible light irradiation to the 
affected area of skin. The ensuing photochemical 
activation destroys cells [ 39 ]. Two commonly 
used sensitizing agents include 5-aminolevulinic 
acid (ALA) and methyl aminolevulinate (MAL), 
the former used widely in the USA. Overall, PDT 
is highly effective in treating AKs. Three-month 
complete response rates for MAL-PDT and 
ALA-PDT are 90 % and 91 %, respectively [ 40 , 
 41 ]. One of the disadvantages to PDT is the pain 
during illumination. In a retrospective study of 24 
patients, all patients reported moderate or severe 
pain (42 % and 58 %, respectively) during photo 
irradiation [ 42 ]. In a study that aimed at identify-
ing important factors of pain during PDT, 
researchers found that the greater the erythema, 
the greater the pain reported, but also the better 
the outcome [ 43 ]. In comparison with 5-FU and 
cryotherapy, ALA/MAL-PDT treatment appears 
more effective and may result in a better cosmetic 
outcome [ 13 ]. PDT treatment followed by 
imiquimod achieves signifi cantly better results 
than either one alone; better tolerance and less 
intense local reactions are also reported [ 44 ]. One 
study shows that the use of long-pulsed dye laser 

(LP PDL) following ALA application minimizes 
pain during light treatment and achieves compa-
rable effi cacy [ 45 ,  46 ]. 

 Recently, a systematic review and meta- 
analysis of four PDT versus cryotherapy studies 
(all with mean ages of participants exceeding 
64 years) demonstrated a 14 % increased likelihood 
of complete lesion clearance than cryotherapy at 
3 months after treatment [ 47 ]. Nevertheless, PDT 
is limited by availability of equipment, trained 
staff to apply the dye, and willingness of patient 
to devote time for incubation and subsequent 
posttreatment avoidance of sun exposure. 

 Because the data on treatments for AKs is 
limited by lack of direct comparison between 
some interventions, a novel network meta-
analysis was performed for common treatments 
that were randomized controlled trials in non- 
immunosuppressed participants with mean ages 
all exceeding 59 years [ 48 ]. The results showed 
that effi cacy was highest for 5-FU 0.5 or 
5 % > ALA-PDT > cryotherapy > diclofenac 3 %/
hyaluronic acid > imiquimod 5 % > ingenol 
0.15–0.05 %. This study showed that effi cacy 
was independent of anatomic location except for 
ingenol. 

 Second-line topical therapies for actinic ker-
atosis include diclofenac and retinoids and can 
be considered in older patients who declined 
fi rst- line treatments topical pharmacotherapies 
outlined above. They can be used between regu-
lar visits for cryotherapy. 

 Diclofenac is a nonsteroidal anti- infl ammatory 
topical cream approved for use on AKs. While 
the exact mechanism of action is unknown, it is 
hypothesized that anti-infl ammatory COX-2 
inhibition, inhibition of angiogenesis, and induc-
tion of apoptosis are responsible for its effect [ 49 , 
 50 ]. Compared with the aforementioned topical 
creams, the treatment period for diclofenac is 
slightly longer, 60–90 days, a potential disadvan-
tage for this mode of therapy. Complete clearance 
is recorded in only 40 % of patients [ 51 ]. 
Diclofenac is reported to induce milder infl am-
mation compared with 5-FU [ 52 ]. A Cochrane 
collaboration analysis    of interventions for AKs 
published in 2012 reported that among topical 
pharmacotherapies, the highest number of par-
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ticipants withdrawing from treatment due to 
adverse events with highest with 3 % diclofenac 
compared to imiquimod 5 % [ 13 ]. 

 Retinoids are synthetic or natural analogues 
of vitamin A known to have antineoplastic 
effects [ 53 ]. An analysis of double-blind studies 
at 31 sites for a total of 1,265 patients found sig-
nifi cant reductions in lesions treated with treti-
noin (56 %) compared to control (41 %) [ 54 ]. In 
contrast, data from the Veterans Affairs Topical 
Tretinoin Chemoprevention Trial randomizing 
1,131 patients to 0.1 % tretinoin or a vehicle 
found no statistical signifi cant in AK counts [ 55 ]. 
Adapalene, a third-generation synthetic retinoid, 
exhibits selectivity for the nuclear retinoic acid 
receptor, resulting in increased anti-infl amma-
tory activity while inducing less irritation [ 56 ]. 
In a randomized trial, patients treated with 0.1 % 
and 0.3 % adapalene gel experienced a reduction 
in the mean number of AKs by 0.5 and 2.5, 
respectively [ 57 ]. 

 Other therapies in dermatology have also been 
studied in the treatment of AKs. These include 
using CO 2  and Er:YAG ablative resurfacing 
lasers. A prospective study of 55 patients (mean 
age 72.8 years) treated with either topical 5-FU 
or erbium:yttrium-aluminum-garnet (Er:YAG) 
laser resurfacing found signifi cantly lower rates 
of recurrence after 1 year [ 58 ]. However, 
increased erythema, edema, and infections were 
seen in the laser therapy group. Ablative resurfac-
ing with carbon dioxide lasers in the treatment of 
AKs was compared with fl uorouracil and trichlo-
roacetic acid (TCA); all three groups performed 
signifi cantly better than the control group, result-
ing in an 83–92 % reduction in AKs [ 59 ]. No sig-
nifi cant differences were found among the groups 
and further studies are needed to assess the effi -
cacy of resurfacing lasers. While laser therapy is 
more expensive than topical pharmacotherapy, it 
is possible that overall costs may be lower if 
fewer recurrences occur in individuals with wide-
spread AKs. 

 For large areas affected by multiple lesions 
such as on the scalp or forehead, dermabrasion 
has been utilized when topical treatments are not 
appropriate. The technique involves sanding away 
the stratum corneum under anesthesia, which 

leaves the residual skin red and painful. A small 
retrospective study of 23 patients revealed that 
96 % remained free from new AKs after 1 year 
and 83 % clear at 2 years, and an average recur-
rence time of 4 years [ 60 ]. The authors concluded 
that dermabrasion is an effective longer term 
prophylaxis compared with other treatments; 
however more studies are required to confi rm this. 

 A chemical peel is a procedure in which a 
topical solution is used to injure the skin to a par-
ticular depth. This stimulates cell regrowth and 
even melanin distribution [ 61 ]. The Monheit’s 
combination consists of Jessner’s solution (resor-
cinol, lactic acid, and salicylic acid) with TCA 
and is used for a medium-depth peel [ 62 ]. While 
a superfi cial peel agent like glycolic acid targets 
the epidermal/dermal border, the medium-depth 
peel disturbs the deeper papillary dermis. Care 
should be taken to prevent scarring in this layer. 
Side effects include stinging, peeling lasting 
approximately 1 week, and potential pigmenta-
tion changes. In 15 patients where 35 % TCA and 
Jessner’s solution was compared with topical 
5-FU, the number of AKs in both groups was 
reduced by 75 % [ 63 ]. Though the results were 
similar, patients preferred the peel to 5-FU 
because of its singular application and decreased 
morbidity. A separate study found no signifi cant 
differences between the two treatments in long- 
term effi cacy and recommended yearly reevalua-
tions [ 64 ]. 

    Treatment Preferences 

 In a random national sample of 293 dermatolo-
gists and 241 primary care providers, researchers 
looked at 1,743 AK patients (of which 59 % were 
aged 65 years or older) and reported cryotherapy 
as the sole form of treatment in 74.6 % of patients, 
while pharmacotherapy was utilized in only 
16.3 % of patients [ 65 ]. In multivariate analysis, 
patients above the age of 65 years were 37 % less 
likely to receive pharmacotherapy ( p  < 0.05), 
although the reasons are unclear. Although 
patient preference was not examined specifi cally 
in the age 65 or older group, overall, a majority of 
patients preferred topical pharmacotherapy rather 
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than cryotherapy, likely due to the discomfort and 
potential anxiety associated with routine  visits. 
Physicians in general preferred cryotherapy 
over pharmacotherapy, and dissonance between 
patient and physician preferences was greater 
when the dermatologist was the provider versus a 
primary care provider. In another study of patient 
perceptions of treatment satisfaction and out-
comes in which 39 patients (80 % of whom were 
older than 60 years) were asked to report their 
preferences, PDT was signifi cantly preferred to 
5-FU or imiquimod [ 66 ]. Further studies are 
needed to catalog elderly patient preferences. 
Given the range of available treatments for AKs, 
a discussion of the pros and cons of each treat-
ment modality should occur to identify the best 
one for the older adult.      
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            Introduction 

 This chapter focuses on new developments in 
treatment for the three most common cancers in 
older adults, basal cell carcinoma (BCC), squa-
mous cell carcinoma (SCC), and melanoma. The 
rate of skin cancers is well known to increase 
with age. For instance, melanoma demonstrates a 
dramatic rise after the age of 50 years, especially 
in men (Fig.  1 ). In fact, the rate of melanoma in 
US men appears to double from age 60s to age 
80s. According to the National Cancer Institute’s 
Surveillance, Epidemiology and End Results 
1975–2011 database, death rates from melanoma 
increase with age, from 6 % below age 65 years 
to over 18 % above age 80 years. The rate of non- 
melanoma skin cancer also rises with age, and 
recent data shows that larger size of BCC also 
associates with age [ 1 ]. Other new data shows 
that non-melanoma skin cancer in transplant 
patients also associates with increasing age [ 2 ].  

 Notable progress has recently been made in 
new therapies available to individuals with unre-
sectable skin cancer. For instance, targeted thera-
pies such as inhibitors of the Hedgehog pathway 

for advanced BCC [ 3 ] or BRAF inhibitors for 
melanomas [ 4 ] have resulted in increased sur-
vival times in these patients, the median ages of 
which were over 50 years old in these studies. 
A different strategy using immunotherapy to 
unleash the immune response against unresect-
able or metastatic melanoma utilizes checkpoint 
inhibitors such as PD1 or PDL1 inhibitors and 
holds promise for extending survival [ 5 ]. Use of 
these inhibitors in non-melanoma skin cancers 
remains to be tested in clinical trials.  

    Basal Cell Carcinoma in Older 
Adults 

 A wide range of treatments are available to treat 
stage I and II BCCs, ranging from excision, Mohs 
micrographic surgery, radiation, electrodesicca-
tion and curettage, photodynamic therapy, and 
topical 5-fl uorouracil, or imiquimod. These ther-
apies have differing cure rates, modes of delivery, 
and side effects that factor into selecting the best 
treatment for the older adult. Randomized studies 
with cure rates compared to excision, adapted 
from the National Cancer Institute 2014, are pre-
sented in Table  1 . Recent data from Australia 
showed that excision rate was highest for kerati-
nocytic cancers in men aged 75–84 years, and 
that excision rates declined for individuals less 
than 45 years [ 10 ].

   Topical pharmacotherapy for skin cancer is a 
consideration for individuals who decline or 
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cannot undergo surgical procedures. Topical 
5- fl uorouracil (5-FU) 5 % and imiquimod 5 % 
are FDA approved for small superfi cial BCCs. 
While level 1 evidence (according to the Oxford 
2011 Levels of Evidence) exists for topical 
imiquimod use in superfi cial BCC, only level 2 
evidence for topical 5-FU exists for superfi cial 
BCC. The largest study to date for 5FU and 
superfi cial BCC is a 31-patient study in which 
90 % clearance rate was achieved after 11 weeks 
of twice-daily treatment, with average follow-up 
time of only 3 weeks [ 11 ]. Evidence for 5FU 
against nodular BCC is level 4 only [ 12 ]. 
Imiquimod has demonstrated utility against 
superfi cial and nodular BCC (level 1 and 2 evi-
dence, respectively), with histologic cure rates 
exceeding 70 % and optimal treatment results 

balancing effi cacy with tolerability at fi ve appli-
cations per week [ 12 ]. Nevertheless, follow-up 
times are limited to 12 weeks or less, and further 
study is needed to document long-term cure 
rates [ 13 – 17 ]. More recently, ingenol mebutate 
has demonstrated level 2 evidence against super-
fi cial BCCs [ 12 ]. Because of the limited number 
of studies and short follow-up times in the stud-
ies, these topical therapies are generally consid-
ered only when patients decline or cannot 
undergo surgical treatments. 

 Self-applied topical therapies such as 
5- fl uorouracil or imiquimod may be diffi cult for 
older adults if they are not in readily visible areas 
or manual dexterity or memory is a potential 
concern for adherence. A caregiver may be 
enlisted to assist with self-applied topical therapies, 
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  Fig. 1    Melanoma cancer incidence rates 2007–2011 (http://seer.cancer.gov/statfacts/html/melan.html)       

   Table 1    Cure rates from randomized trials of non-advanced BCC treatments comparing excision to other treatments   

 Treatments compared 
 Mean 
age, years  Recurrence rate 

 Follow-up 
time point  Cosmesis  Reference 

 Excision versus 
radiation 

 66  0.7 vs. 7.5 %  4 years  Better with 
excision 

 Petit et al. [ 6 ] 

 Excision versus Mohs 
micrographic surgery 

 68  3 vs. 2 %  30 months  Similar  Smeets et al. [ 7 ] 

 Excision versus 
photodynamic 
therapy (red light ×2 
treatments) 

 68  4 vs. 17 %  12 months  Better with 
excision 

 Rhodes et al. [ 8 ] 

 Excision versus 
cryotherapy 

 NA  0 vs. 6 %  12 months  Better after 
excision 

 Thissen et al. [ 9 ] 
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with written instructions and areas of treatment 
 outlined. Because of the lower rate of cure for 
topical fi eld therapies compared to excision or 
Mohs the ability to follow up in clinic for skin 
cancer surveillance is essential when considering 
this modality. 

 Recent data from a large European multicenter 
randomized controlled trial of photodynamic 
therapy (MAL-PDT) versus topical imiquimod 
versus topical fl uorouracil for superfi cial BCCs 
demonstrated that imiquimod was superior to 
MAL-PDT, and that topical 5FU was non- inferior 
at 12-month follow-up [ 18 ]. The average age of 
patients in each arm ranged from 62 to 64 years 
old. Cure rates at 12 months were 93 % for 
imiquimod (regimen was 5 days a week for 
6 weeks), 91 % for fl uorouracil (regimen was twice 
a day for 4 weeks), and 87 % for MAL-PDT (3-h 
incubation under occlusion ×2 treatments). 

 Electrodesiccation and curettage can result in 
5-year cure rates of 82–94 % for BCCs; however 
in one large study up to 15 % of patients experi-
enced hypertrophic scars [ 19 ,  20 ]. More recent 
data on quality-of-life outcomes of treatments for 
cutaneous BCC and SCC in individuals with 
mean age over 65 showed that patients who 
underwent electrodesiccation and curettage 
report lower quality of life compared to excision 
or Mohs surgery [ 21 ]. 

 Cryotherapy monotherapy has been consid-
ered in individuals with BCC often as a treatment 
only when no other good choices are available. 
For instance, recent case reports in older individ-
uals illustrate their potential utility [ 22 ]. However, 
good-quality data in superfi cial BCCs has been 
reported in randomized studies compared head to 
head with MALA PDT (3-h incubation up to 
three sessions), and found to have similar recur-
rence rates at 5 years (up to two treatments, each 
with two freeze-thaw cycles) but inferior cos-
metic results [ 23 ]. 

 Recently, retrospective data from 631 BCCs 
treated with superfi cial radiation therapy has 
been reported. This modality utilizes ionizing 
radiation, or electronic surface brachytherapy, 
which consists of low-energy photon X-rays. 
These treatments are being used increasingly by 
dermatologists, in conjunction with radiation 
oncologists. Compared to traditional radiation 

therapy, SRT and eSBT consist of fewer treatments 
and can be delivered in the outpatient setting 
without a linear accelerator. Aggregate data from 
superfi cial and nodular BCCs 5 years after treat-
ment revealed a recurrence rate of 4.2 % [ 24 ]. 
Higher recurrence rates occurred in tumors 
greater than 2 cm. Cosmetic outcomes have not 
been addressed, particularly in head-to-head 
comparison with other treatment modalities. 
While superfi cial radiation therapy may be con-
sidered in individuals who cannot or will not 
undergo surgical treatment or topical pharmaco-
therapy, concerns about costs of superfi cial radia-
tion therapy, risk of radiation dermatitis, and 
secondary cancers remain to be studied further. 

 One of the largest recent breakthroughs in 
skin cancer therapy over the past 5 years is the 
commercial availability of smoothened inhibi-
tors, a targeted way to disrupt the Hedgehog sig-
naling pathway in advanced basal cell carcinomas. 
In the largest multicenter clinical study to date of 
targeted therapy for advanced basal cell carci-
noma (unresectable or metastatic), 119 patients 
with an average age of 62 years demonstrated a 
46.4 % response rate [ 25 ] after a median of 
5.5 months of vismodegib exposure. When this 
data was broken down by age greater or equal to 
65 years versus less than or equal to 65 years [ 26 ] 
there was no signifi cant difference in the overall 
response rate by age. There did not appear to be 
signifi cant differences in frequency of side effects 
either. However, in those under 65 years, the per-
centage of individuals with grade 3 or higher side 
effects was 2 % in those aged 65 or less com-
pared to 11 % in those aged 65 or greater, sug-
gesting that the severity of side effects in adults 
aged 65 or older may be greater than those under 
65. Future larger studies may identify covariates 
that might explain the increased severity in 
adverse events in older adults.  

    Cutaneous Squamous Cell 
Carcinoma in Older Adults 

 Like stage I and II BCCs, the gold standard ther-
apy for stage I and II cutaneous squamous cell 
carcinoma (CSCC) continues to be excision, 
offering the highest cure rates [ 27 ]. In one pooled 
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average of 12 studies ( n  = 1,144) the local recurrence 
rate after excision was 5.4 % and in a pooled 
average of 10 studies ( n  = 1,572) the local recur-
rence rate after Mohs micrographic surgery was 
3.0 % [ 27 ]. For CSCCs with two or more high-
risk features (such as size, depth of invasion, 
perineural spread, location on the lip or ear) adju-
vant radiation after excision can be considered. 
For SCCs with perineural invasion treated with 
adjuvant radiotherapy, pooled local recurrence 
average based on fi ve studies ( n  = 22) was 18.2 %, 
and for SCCs without perineural invasion, pooled 
local recurrence average based on four studies 
was 11.1 % [ 27 ]. 

 For patients with invasive CSCC who cannot 
tolerate surgery or decline surgery, a number of 
treatment options exist, although the cure rates 
are much lower and close follow-up monitoring 
for recurrence is required. For instance, in one 
small study of 26 patients with face and neck 
CSCC who had declined surgery or experienced 
treatment failure after surgery, photodynamic 
therapy with red light led to complete response 
rate of 77 % at 48 months [ 28 ]. Due to the small 
study, delineation of clinical or histologic charac-
teristics most likely to result in cure is unclear. 
However, other data on photodynamic therapy 
indicates high recurrence rates after apparent ini-
tial response that averaged 26.4 % ( n  = 119) [ 27 ]. 
Other treatment modalities in the literature 
include curettage and electrodesiccation of SCCs 
(generally less than 2 cm), in seven studies and 
variable follow-up periods, with indicated recur-
rence average of 1.7 % ( n  = 1,131). For cryother-
apy, the recurrence average was 0.8 % based on 
eight studies ( n  = 273) for low-risk SCCs less 
than 2 cm [ 27 ]. 

 For small invasive CSCCs, another modality 
that has seen increasing use in the older population 
is superfi cial X-ray therapy (SXRT). While the 
published short-term response rates are high, with 
only 1.8 % recurrence at 2 years and 5.8 % recur-
rence at 5 years for SXRT in one study with 994 
SCC patients [ 24 ], issues urgently needing study 
include which sites are most amenable to treat-
ment, characteristics of “low-risk” SCCs that make 

SRT a good choice, cost-benefi t considerations 
due to signifi cant cost of SRT, optimal number of 
treatments, and risk of long-term secondary can-
cers. In one retrospective study of superfi cial radi-
ation treatment for 180 large cutaneous SCCs 
(mean age late 60s) in Switzerland, relapse-free 
survival was 95 % after 1 year and 80 % after 10 
years [ 29 ], with the anatomic location showing the 
highest relapse-free survival as around the eyes 
and on the cheek. 

 For SCC in situ (SCCIS), excision still confers 
the highest cure rate although topical therapies 
can be a good choice, with the same caveats in 
the elderly population as discussed above. There 
is level II evidence for the use of topical imiqui-
mod (5 % daily × 16 weeks) for SCCIS, with ran-
domized study showing resolution of 73 % of 
SCCIS at 9 months [ 12 ,  30 ]. The use of topical 
5-fl uorouracil (one to two times daily, up to two 
cycles of 4 and 6 weeks) and ALA photodynamic 
therapy (4-h incubation) for SCCIS is based on 
level 4 evidence with 12-month response rates 
reported at 82 % and 48 %, respectively [ 12 ,  31 ]. 

 A recent retrospective case–control study of 
25 cases of advanced CSCC in adults with a 
median age of 66 years showed that 70 % of 
patients with unresectable do not respond to any 
treatment. Only cisplatin was found to alter over-
all survival (OS) and progression-free survival 
(PFS). Neither taxane and cetuximab nor multi- 
agent therapy improved OS or PFS. Only two 
patients received radiation, precluding assess-
ment of OS and PFS. 

 A larger retrospective study of 61 patients 
(median age in the 70s) who had resected head 
and neck CSCC did not show any difference in 
overall survival between individuals receiving 
postsurgical adjuvant radiation versus adjuvant 
chemoradiation, although adjuvant chemoradia-
tion signifi cantly decreased the risk of recurrence 
or death in a multivariable analysis with a hazard 
ratio of 0.31 [ 32 ]. 

 Promising lines of investigation into new 
treatments for unresectable or metastatic CSCC 
include capecitabine or immunotherapy such as 
PD1/PD-L1 pathway inhibitors.  
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    Melanoma in Older Adults 

 A 2013 population-based study from France 
demonstrated differences in the epidemiology 
and management of melanoma in older adults, 
defi ned as 70 years or older. Elderly patients 
demonstrated a higher percentage of particular 
melanoma subtypes such as acral and lentigo 
maligna melanoma, melanoma of the head and 
neck, thicker melanomas at the time of diagno-
sis, and a higher percentage of ulceration [ 33 ]. 
The fi nding of thicker melanomas in older 
 individuals is confi rmed in a separate retros-
pective study of the National Cancer Institute’s 
Surveillance, Epidemiology and End Results 
database from 2004 to 2008 in which a statisti-
cally signifi cant increase in ulceration in older 
men in for cutaneous melanoma that was 2 mm 
or thicker [ 34 ] was found. 

 Regarding differences in melanoma manage-
ment, older patients were more likely to have 
their melanomas diagnosed in the primary care 
setting rather than by the dermatologist in 
France [ 33 ]. In addition, practice gaps in older 
adults included a signifi cantly lower percentage 
of elderly receiving adequate margins on exci-
sion, sentinel lymph node biopsy (SLNB), and 
adjuvant therapy [ 33 ]. 

 Other studies have supported these fi ndings, in 
particular, the lower rate of SLNB in older mela-
noma patients. A recent retrospective study 
assessed the actual reasons in 358 patients aged 
65 years or older with melanoma greater than or 
equal to 1 mm thickness. Reasons for omission of 
SLNB included selective neck dissection (7 %), 
patient refusal (3 %), physician recommendation 
(4 %), and signifi cant comorbidities (2 %) [ 35 ]. 
In general, SLNB in those who did undergo the 
procedure was successful in over 98 % of patients, 
with high sensitivity rate (90.5 %), and low false- 
negative rate (3.8 %), suggesting that age alone 
should not be a contraindication for SLNB in 
melanoma [ 35 ]. In this group, SLN status was 
independently associated with melanoma- 
specifi c survival. Further studies are needed to 
identify reasons for the practice discrepancies 
identifi ed to date for melanoma detection and care, 

and whether there may an age bias contributing 
to these differences. 

 Targeted chemotherapies in use for melanoma 
patients with unresectable disease include vemu-
rafenib, a BRAF kinase inhibitor shown in a 
phase 3 randomized clinical trial against dacarba-
zine to improve survival and disease-free survival 
in 675 patients with previously untreated meta-
static melanoma with the BRAF V600E mutation 
[ 36 ] with mean age in the 50s of the study partici-
pants. More recently, additional overall response 
and progression-free survival were seen by com-
bining BRAF inhibitor dabrafenib with an MEK 
inhibitor trametinib in a phase 3 clinical trial with 
average age of participants in the 50s [ 37 ]. 

 Exciting new chemotherapies for advanced 
melanomas include immune checkpoint inhibi-
tors. Ipilimumab is a drug in this class and 
works by blocking downregulation of cytotoxic 
T-lymphocyte-associated antigen 4-mediated T 
cell activation [ 38 ], shown in phase 3 trials in 
populations with mean age in the 50s to be ben-
efi cial for overall survival. Other checkpoint 
inhibitors block PD1/PDL1 signaling, and recent 
phase 3 studies of pembrolizumab (now commer-
cially available) and nivolumab have shown over-
all survival benefi t for stage 3 or 4 melanoma, the 
latter against dacarbazine in patients with mean 
age in the 60s in clinical trials [ 39 ,  40 ]. Treatment 
options are rapidly evolving in melanoma, an 
unmet area of medical need as melanoma inci-
dence continues to rise worldwide.     
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