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Angular cheilitis (AC) is associated with a variety 
of nutritional, systemic, and drug-related factors 
that may act exclusively or in combination with 
local factors. Establishing the underlying etiology 
of AC is required to appropriately focus treat-
ment efforts.
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Angular cheilitis (AC) was described in depth 
in part 1 of this article with a focus on local 
etiologic factors.1 Part 2 reviews the causes of 

AC that may not be so readily apparent including 
nutritional, systemic, and drug-related factors. When 
treatment focused on local etiologies (irritant, aller-
gic, and infectious) has been exhausted, less common 
causes should be identified to effectively treat what 
can become a chronic condition.

Nutritional Deficiencies
Angular cheilitis can herald a variety of nutritional 
deficiencies that can have potentially debilitating 
effects (Table 1). Identification of these deficien-
cies followed by nutrient replenishment is critical 
for these patients. Deficiencies of iron and various  
B vitamins account for as many as 25% of cases of AC.4

 

Anemia has been associated with AC in as much 
as 11.3% to 31.8% of patients in several studies.5-8 
Although this incidence rate may not be applicable 
in the United States today, there is still a consider-
able number of patients with nutritional deficiencies 
resulting in AC in third world countries.5,6,9 

Chronic iron deficiency can cause koilonychia, 
glossitis, and cheilosis with fissuring. The mechanism 
for AC in these patients has not been fully eluci-
dated, but it has been suggested that iron deficiency 
decreases cell-mediated immunity, thereby promoting 
mucocutaneous candidiasis.10

Riboflavin (vitamin B2) deficiency often is accom-
panied by a mixed vitamin B complex deficiency due 
to its role in the metabolism of vitamin B6 and trypto-
phan, the latter of which is then converted to niacin 
(vitamin B3). Generally, riboflavin deficiency will 
present as redness of the mucous membranes, AC, 
and magenta-colored glossitis.11 It may also present 
as oculo-oro-genital syndrome, characterized by the 
following changes: perlèche or cheilosis, magenta-
colored glossitis, interstitial keratitis and corneal 
vascularization, and scrotal and vulvar lesions.3

Pyridoxine (vitamin B6) deficiency causes chei-
losis; glossitis; and seborrhealike changes around the 
mouth, eyes, and nose. It often occurs in alcoholics 
and may occur in patients on medications that impair 
vitamin B6 metabolism, which includes cycloserine, 
isoniazid, hydralazine hydrochloride, oral contracep-
tives, D-penicillamine, and levodopa (when taken 
without carbidopa).12

Decreased vitamin B12 (cyanocobalamin) levels 
make patients vulnerable to the development of AC. 
It commonly is associated with malnutrition, alcohol-
ism, and pernicious anemia. Other causes include ter-
minal ileum resection or disease (common in Crohn 
disease), postgastrectomy states, chronic pancreatitis, 
strict vegan diets, and infection with Diphyllobothrium 
latum. Vitamin B12 levels are changed by 
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cholestyramine, colestipol, p-aminosalicylic acid, and 
potassium chloride.12

A single case study of patients with glossitis and/or 
cheilosis refractory to other vitamin B nutrients dem-
onstrated the effectiveness of treatment with calcium 
pantothenate, a source of vitamin B5 (pantothenic 
acid or pantothenate).13

Folate deficiency often presents with vitamin B12 
deficiency and is characterized by stomatitis, glossitis, 
and megaloblastic anemia. Folate supplementation is 
affected by methotrexate, phenytoin, phenobarbital, 
primidone, oral contraceptives, and triamterene.12 
Chronic alcoholism, tropical and celiac sprues, 
pancreatic diseases, malnutrition, and other mal-
absorption syndromes can produce multinutrient 
deficiencies leading to folate, vitamin B12, and iron 
deficiencies, which can lead to AC.

Pellagra, the deficiency of niacin (vitamin B3) and 
protein, causing the 3 d’s (dermatitis, diarrhea, and 

dementia), can result in glossitis or cheilitis and has 
been found to be a more frequent cause of AC than 
riboflavin deficiency.14

The final vitamin B deficiency associated with 
AC is biotin (vitamin BW or vitamin H). Patients 
may present with AC along with other symptoms 
such as dry eyes and alopecia.15

In addition to vitamin deficiencies, mineral defi-
ciency can cause AC. Lack of the essential mineral 
zinc is characterized by the triad of diarrhea; alopecia; 
and dermatitis manifesting as eczematous and erosive 
changes around the mouth as well as the acral and 
genital areas. Angular cheilitis, glossitis, and pustular 
paronychia also are seen. In fact, AC is a common 
early sign of acrodermatitis enteropathica and heralds 
relapse in these patients.3 Angular cheilitis can be 
caused by an autosomal recessive hereditary defi-
ciency known as acrodermatitis enteropathica. It may 
be seen in association with cystic fibrosis, breastfed 

Etiology Diagnostic Test Treatment

Iron2 Serum iron, total iron-binding 
capacity, serum ferritin

50–65 mg elemental iron orally 3–4 times 
daily (,300 mg daily)

Riboflavin (vitamin B2)3 Elevated RBC glutathione  
reductase level 

5–15 mg daily

Pyridoxine (vitamin B6)3 Pyridoxal 5ʹ-phosphate level 50 mg daily or 100–200 mg daily (this dosing 
if deficiency is drug related)

Cyanocobalamin  
(vitamin B12)3

CBC (megaloblastic anemia), 
serum cobalamin level, elevated 
serum methylmalonic acid level 

500 μg in 1 nostril once weekly, then main-
tenance therapy 25 μg in each nostril daily; 
or 250 μg orally daily; or 30 μg per day intra-
muscularly for 5–10 days, then maintenance 
therapy 100–200 μg intramuscularly monthly

Folic acid3 CBC (megaloblastic anemia), 
serum folate

Folic acid 5–15 mg orally daily 

Niacin3 2-pyridone and 2-methyl  
nicotinamide urinary excretion

Nicotinamide (preferred) or nicotinic acid 
100–200 mg 

Zinc3 Serum zinc ,70 μg/dL 60 mg elemental zinc orally twice daily

Abbreviations: RBC, red blood cell; CBC, complete blood cell count.

	 Table	1. 

 Nutritional Deficiencies Implicated in Angular Cheilitis
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preterm infants, high-cereal diets, and in 3% of alco-
hol abusers (n5693).3,16 

Systemic Disease
A number of systemic diseases are associated with AC 
(Table 2). Angular cheilitis is very common in Down 
syndrome, with a reported incidence of 25% (n577) 
in one study. Associated factors may include lip lick-
ing, picking, and Candida albicans infection.23

Xerostomia accounts for as much as 5% of AC 
cases.4 Conditions that predispose patients to xero-
stomia include dehydration; salivary gland infec-
tion, obstruction, and neoplasms; radiation to the 
mouth; chemotherapy; diabetes mellitus; neuropa-
thies; Sjögren syndrome; and nutritional deficiencies, 
and it is a side effect of more than 300 medications.12 
It also is associated with normal aging due to salivary 
gland and duct atrophy and obstruction, predispos-
ing elderly patients to a decreased sense of taste, a 
burning sensation of the mouth, an increase in dental 
caries, and AC.24,25 Without adequate saliva, it is dif-
ficult to maintain oral hygiene, exacerbating the local 
infections associated with AC. 

Angular cheilitis also is seen in various forms of 
malnutrition and in patients on total parenteral nutri-
tion.15 For example, patients with anorexia nervosa 
often present with AC and angular stomatitis (60%), 
which are sometimes related to riboflavin and other 
vitamin deficiencies.26

Many autoimmune diseases are associated with 
AC. Nearly 50% of patients with Sjögren syn-
drome develop skin manifestations, which usually 
include xerostomia, xerosis, eyelid dermatitis, pru-
ritus, and cutaneous vasculitis.27 Four percent of 
patients (n573) with systemic lupus erythematosus 
report cheilitis, most commonly the classic discoid 
lupus erythematous.28

Inflammatory bowel diseases may manifest AC 
as part of the clinical presentation. Patients with 
Crohn disease (n577) have oral involvement in 
10% to 20% of cases, which can include fissures, 
mucosal tags, aphthous ulcers, glossitis, lip edema, 
and gingivitis; AC is found in 7.8% of these patients. 
Similarly, patients with ulcerative colitis (n5121) 
can present with aphthous ulcers and pyostomatitis 
vegetans, as well as AC, which is found in 5% of these 
patients.29 Orofacial granulomatosis is a nonspecific 
granulomatous inflammation characterized by pain-
less, nonpruritic, firm edema of the face and lips; oral 
ulceration; mucosal tags; and gingival overgrowth. 
Angular cheilitis occurs in 18% of patients (n560) 
with this disease.30 Angular cheilitis also may develop 
as a subset known as cheilitis granulomatosa, which 
presents with labial swelling only, or it may be part of 
the Melkersson-Rosenthal syndrome.31

Glucagonomas are rare pancreatic neuroendocrine 
tumors that are correlated with necrolytic migra-
tory erythema, weight loss, diabetes mellitus, ane-
mia, cheilitis, venous thrombosis, and neuropsychiatric 
symptoms. Angular cheilitis has been described in asso-
ciation with other mucous membrane involvement.31 

Angular cheilitis often is the presenting sign in 
Plummer-Vinson syndrome, which is seen mostly in 
white middle-aged females and is characterized by the 
triad of postcricoid dysphagia, upper esophageal webs, 
and iron deficiency anemia.32 The etiology of AC in 
Plummer-Vinson syndrome is iron deficiency anemia. 

Uremic stomatitis initially may present as AC 
prior to mucosal dissemination. In uremia, ammo-
nia by-products from increased salivary uremia and 
the action of bacterial urease become irritants at  
the commissures.33

Systemic infectious diseases also are implicated 
in AC. In human immunodeficiency virus (HIV) 
patients, the prevalence of AC is 5.6% to 28.9% 
and it is the most common oral symptom of HIV in 
children.34-36 This relationship is thought to be due 
to oropharyngeal candidiasis, which is estimated to 
affect more than 90% of HIV patients at some point 
of their disease.37,38 Another infectious cause, second-
ary syphilis, often presents with split papules at the 
corners of the mouth as well as pityriasis rosea–like 
papulosquamous rashes of the trunk, scaled patches 
on the palms and soles, condyloma latum in the 
perianal area, and mucous patches of the oral mucosa 
(Figure 1). All of these lesions harbor active trepo-
neme organisms and are infectious.39

Drug-Related Side Effects
The use of certain drugs, both for therapeutic and 
recreational use, may lead to AC. The most com-
mon side effect occurring in almost all patients on 
isotretinoin is AC and cheilitis, which often are the 
earliest presenting signs of toxicity and measures of 
patient compliance (Figure 2). In addition, there is 
a tendency for Staphylococcus aureus colonization to 
occur secondary to isotretinoin use, which may dic-
tate AC treatment.40 Indinavir, the antiretroviral drug 
commonly used in the treatment of HIV/AIDS, shows 
retinoidlike side effects, with between 57.1% (n584) 
to 76.19% (n520) of patients developing AC.41,42

Angular cheilitis has been reported in associa-
tion with the hand-foot skin reaction, a distinct side 
effect of the antineoplastic kinase inhibitor–targeted  
agent sorafenib.43

Drugs of abuse can produce or compound an AC. 
Cocaine users frequently smack their lips, while 
methamphetamine and heroin addicts show xerotic 
cheilitis.44 Hallucinogens can produce xerostomia, 
which predisposes patients to AC.2
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Etiology Diagnostic Test Treatment 

Down syndrome History and physical examination Multidisciplinary treatment

Xerostomia17 History and physical examination Salivary aids, cholinergic agents, sipping 
water, chewing sugar-free gum/hard candy

Eating disorders History and physical examination,  
DSM-IV criteria

Multidisciplinary treatment

Sjögren  
syndrome17

Schirmer test, ANA, anti-Ro/SS-A and  
anti-La/SS-B tests, antisalivary  
duct antibodies

Artificial tears, pilocarpine 5 mg orally  
3 times daily, cevimeline 30 mg orally  
3 times daily, hydroxychloroquine 200 mg 
orally daily 

Systemic lupus  
erythematosus18

ANA, anti–double-stranded DNA,  
anti-Smith, antiphospholipid antibodies,  
ESR, CRP

Prednisone, NSAIDs, hydroxychloroquine 

Inflammatory bowel 
disease (Crohn  
disease and  
ulcerative colitis)19

Anti-ASCA (Crohn disease), p-ANCA 
(ulcerative colitis), abdominal radiograph, 
upper GI barium study, barium enema, 
upper endoscopy, colonoscopy, biopsy

Sulfasalazine, steroids, immunosuppressive 
agents, 5-amino-salicylic acid, low- 
roughage diet, increased iron, decreased 
lactose, antidiarrheal agents, surgery

Glucagonoma20 Fasting plasma glucagon  
.1000 ng/L, mildly abnormal OGTT, 
hypocholesterolemia, hypoaminoacidemia 
(alanine, glycine, serine)

Zinc, amino acid, interferon alfa, fatty acid, 
octreotide, chemotherapy, surgical  
resection, hepatic artery embolization

Plummer-Vinson 
syndrome

Classic triad of dysphagia, iron deficiency 
anemia, esophageal webs

50–65 mg elemental iron orally 3–4 times 
daily (,300 mg daily)

Secondary syphilis/
split papules21

VDRL, RPR, TPPA, FTA-ABS,  
TPHA (Europe)

Penicillin G benzathine 2.4 million units 
intramuscularly once or tetracycline  
hydrochloride (500 mg orally 4 times daily) 
or doxycycline (100 mg orally twice daily) 
for 2 weeks (if penicillin allergic) 

Diabetes mellitus22 Symptoms of diabetes plus random 
blood glucose concentration  
11.1 mmol/L (200 mg/dL), fasting plasma 
glucose 7.0 mmol/L (126 mg/dL), 2-hour 
plasma glucose 11.1 mmol/L (200 mg/dL) 
during an oral glucose tolerance test 

Diet modification, insulin secretagogues, 
insulin sensitizers, a-D-glucosidase 
inhibitors, peptide analogues, insulin

Abbreviations: DSM-IV, Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition); ANA, antinuclear antibody; SS-A, Sjögren 
syndrome antigen A; SS-B, Sjögren syndrome antigen B; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; NSAIDs, non-
steroidal anti-inflammatory drugs; ASCA, anti–Saccharomyces cerevisiae antibody; p-ANCA, perinuclear antineutrophil cytoplasmic 
autoantibody; GI, gastrointestinal tract; OGTT, oral glucose tolerance test; RPR, rapid plasma reagin; TPPA, Treponema pallidum particle 
agglutination test; FTA-ABS, fluorescent treponemal antibody absorption test; TPHA, Treponema pallidum hemagglutination test.

	 Table	2. 

 Systemic Causes of Angular Cheilitis

Copyright Cutis 2011. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CUTIS 
Do Not Copy



VOLUME 88, JULY 2011  31

Angular Cheilitis

WWW.CUTIS.COM

Diagnostic Approach and Management
Patients with AC may report an acute or insidious 
onset and a relapsing and remitting pattern. When 
common treatments have failed—antifungals, antibi-
otics, and avoidance of allergens and irritants, as well 
as efforts to enhance compliance with topical anti-
fungals and barrier creams—investigation of a covert 
systemic condition should be undertaken. Oftentimes 
it is possible to identify a nutritional deficiency, sys-
temic process, or aggravating medication as the etiol-
ogy. Treatment of these underlying systemic factors is 

important and may lead to more effective control of 
this common condition.

REFERENCES
  1.  Park KK, Brodell RT, Helms SE. Angular cheilitis, part 1: 

local etiologies. Cutis. 2011;87:289-295.
  2.  Adamson JW. Iron deficiency and other hypoprolifera-

tive anemias. In: Fauci AS, Braunwald E, Kasper DL,  
et al.  Harrison’s Principles of Internal Medicine. 17th ed. 
New York, NY: McGraw-Hill Professional; 2008. http: 
//www.accessmedicine.com/content.aspx?aID52872958. 
Accessed June 14, 2011. 

  3.  Baron RB. Nutritional disorders. In: McPhee SJ, Papadakis 
MA. CURRENT Medical Diagnosis & Treatment 2011. 50th
ed. New York, NY: McGraw-Hill Medical; 2011. http: 
//www.accessmedicine.com/content.aspx?aID516152. 
Accessed June 14, 2011. 

  4.  Konstantinidis AB, Hatziotis JH. Angular cheilosis: an 
analysis of 156 cases. J Oral Med. 1984;39:199-206.

  5.  Lu SY, Wu HC. Initial diagnosis of anemia from sore 
mouth and improved classification of anemias by MCV 
and RDW in 30 patients. Oral Surg Oral Med Oral Pathol 
Oral Radiol Endod. 2004;98:679-685.

  6.  Centers for Disease Control and Prevention (CDC).  
Malnutrition and micronutrient deficiencies among  
Bhutanese refugee children—Nepal, 2007. MMWR Morb 
Mortal Wkly Rep. 2008;57:370-373.

  7.  Shulman JD. Prevalence of oral mucosal lesions in children 
and youths in the USA. Int J Paediatr Dent. 2005;15:89-97.

  8.  Wray D, Dagg JH. Diseases of the blood and blood 
forming organs. In: Jones JH, Mason DK, eds. Oral 
Manifestations of Systemic Disease. London, England: WB 
Saunders; 1990:660-713.

  9.  Parlak AH, Koybasi S, Yavuz T, et al. Prevalence of oral 
lesions in 13- to 16-year-old students in Duzce, Turkey. 
Oral Dis. 2006;12:553-558.

10.  Higgs JM, Wells RS. Chronic mucocutaneous candi-
diasis: associated abnormalities of iron metabolism. Br J 
Dermatol. 1972;86(suppl 8):88-102.

11.  Wray D, Lowe GD, Dagg JH, et al. Textbook of General and 
Oral Medicine. New York, NY: Churchill Livingstone; 1999.

12.  Felder RS, Millar SB, Henry RH. Oral manifestations of 
drug therapy. Spec Care Dentist. 1988;8:119-124.

13.  Field H, Green ME, Wilkinson CW. Glossitis and cheilosis 
healed following the use of calcium pantothenate. Am J 
Dig Dis. 1945;12:246-250.

14.  Cayer D, Ruffin JM, Perlzweig WA. The clinical sig-.  Cayer D, Ruffin JM, Perlzweig WA. The clinical sig-Cayer D, Ruffin JM, Perlzweig WA. The clinical sig-The clinical sig-
nificance of glossitis and cheilosis in deficiencies of the 
B-complex. Southern Med J. 1945;38:111-116.

15.  Forbes GM, Forbes A. Micronutrient status in patients 
receiving home parenteral nutrition. Nutrition. 
1997;13:941-944.

16.  Harris CK, Warnakulasuriya KA, Cooper DJ, et al. Preva-
lence of oral mucosal lesions in alcohol misusers in south 
London. J Oral Pathol Med. 2004;33:253-259.

Figure 2. An 18-year-old patient with severe nodulocys-
tic acne vulgaris was treated with 1 mg/kg of isotretinoin 
for 6 weeks when dryness, fissuring, and tenderness 
developed at the corners of the mouth. Treatment with 
petrolatum white 6 times daily controlled these symp-
toms, which resolved 10 weeks later when isotretinoin 
was discontinued.

Figure 1. A 32-year-old patient with split papules at the 
corners of the mouth associated with a pityriasis 
rosea–like papulosquamous rash. Fluorescent trepone-
mal antibodies were positive, confirming the diagnosis 
of secondary syphilis. The patient responded to 
2.4 million units of penicillin G benzathine adminis-
tered intramuscularly.

Copyright Cutis 2011. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CUTIS 
Do Not Copy



32  CUTIS®

Angular Cheilitis

WWW.CUTIS.COM

17.  Moutsopoulos HM. Sjögren syndrome. In: Fauci AS, 
Braunwald E, Kasper DL, et al. Harrison’s Principles of 
Internal Medicine. 17th ed. New York, NY: McGraw-
Hill Professional; 2008. http://www.accessmedicine.com 
/content.aspx?aID52859317. Accessed June 14, 2011. 

18.  Dall’Era M. Davis JC. Systemic lupus erythematosus: how to 
manage, when to refer. Postgrad Med. 2003;114:31-37, 40.

19.  Friedman S, Blumberg RS. Inflammatory bowel disease. 
In: Fauci AS, Braunwald E, Kasper DL, et al. Harrison’s 
Principles of Internal Medicine. 17th ed. New York, 
NY: McGraw-Hill Professional; 2008. http://www 
.accessmedicine.com/content.aspx?aID=2883197. Accessed  
June 14, 2011. 

20.  Jensen RT. Endocrine tumors of the gastrointestinal tract 
and pancreas. In: Fauci AS, Braunwald E, Kasper DL, 
et al. Harrison’s Principles of Internal Medicine. 17th ed. 
New York, NY: McGraw-Hill Professional; 2008. http: 
//www.accessmedicine.com/content.aspx?aID52886966. 
Accessed June 14, 2011. 

21.  Lukehart SA. Syphilis. In: Fauci AS, Braunwald E, Kasper 
DL, et al. Harrison’s Principles of Internal Medicine. 17th 
ed. New York, NY: McGraw-Hill Professional; 2008. http: 
//www.accessmedicine.com/content.aspx?aID52869111. 
Accessed June 14, 2011. 

22.  Powers AC. Diabetes mellitus. In: Fauci AS,  
Braunwald E, Kasper DL, et al. Harrison’s Principles of 
Internal Medicine. 17th ed. New York, NY: McGraw-Hill 
Professional; 2008. http://www.accessmedicine.com 
/content.aspx?aID52891108. Accessed June 14, 2011. 

23.  Scully C, van Bruggen W, Diz Dios P, et al. Down syn-
drome: lip lesions (angular stomatitis and fissures) and 
Candida albicans. Br J Dermatol. 2002;147:37-40.

24.  Rietschel RL, Fowler JF. Contact stomatitis and chei-
litis. In: Rietschel RL, Fowler JF, eds. Fisher’s Contact 
Dermatitis. 5th ed. Philadelphia, PA: Lippincott Williams 
& Wilkins; 2008:700-721. 

25.  Klein DR. Oral soft tissue changes in geriatric patients. 
Bull N Y Acad Med. 1980;56:721-727.

26.  Strumia R. Dermatologic signs in patients with eating 
disorders. Am J Clin Dermatol. 2005;6:165-173.

27.  Soy M, Piskin S. Cutaneous findings in patients with pri-
mary Sjogren’s syndrome [published online ahead of print 
August 17, 2006]. Clin Rheumatol. 2007;26:1350-1352.

28.  Yell JA, Mbuagbaw J, Burge SM. Cutaneous manifesta-
tions of systemic lupus erythematosus. Br J Dermatol. 
1996;135:355-362.

29.  Lisciandrano D, Ranzi T, Carrassi A, et al. Prevalence 
of oral lesions in inflammatory bowel disease. Am J 
Gastroenterol. 1996;91:7-10.

30.  Wiesenfeld D, Ferguson MM, Mitchell DN, et al.  
Oro-facial granulomatosis—a clinical and pathological 
analysis. Q J Med. 1985;54:101-113. 

31.  Jabbour SA, Davidovici BB, Wolf R. Rare syndromes.  
Clin Dermatol. 2006;24:299-316.

32.  Novacek G. Plummer-Vinson syndrome. Orphanet J Rare 
Dis. 2006;1:36.

33.  Gruskin SE, Tolman DE, Wagoner RD. Oral 
manifestations of uremia. Minn Med. 1970;53:
495-499.

34.  Sharma G, Pai KM, Suhas S, et al. Oral manifestations 
in HIV/AIDS infected patients from India. Oral Dis. 
2006;12:537-542.

35.  Adedigba MA, Ogunbodede EO, Jeboda SO, et al.  
Patterns or oral manifestation of HIV/AIDS among  
225 Nigerian patients. Oral Dis. 2008;14:341-346.

36.  Magalhães MG, Bueno DF, Serra E, et al. Oral mani-
festations of HIV positive children. J Clin Pediatr Dent. 
2001;25:103-106.

37.  Samaranayake LP. Oral mycoses in HIV infection. Oral 
Surg Oral Med Oral Pathol. 1992;73:171-180.

38.  Samaranayake LP, Holmstrup P. Oral candidiasis and 
human immunodeficiency virus infection. J Oral Pathol 
Med. 1989;18:554-564.

39.  Cather JC, Cather JC, Menter MA. Psoriasiform lesions 
on trunk and palms. Proc (Bayl Univ Med Cent). 2003;16:
236-238.

40.  Leyden JJ, James WD. Staphylococcus aureus infection as 
a complication of isotretinoin therapy. Arch Dermatol. 
1987;123:606-608.

41.  García-Silva J, Almagro M, Peña-Penabad C, et al. 
Indinavir-induced retinoid-like effects: incidence, 
clinical features and management. Drug Saf. 2002;25:
993-1003.

42.  Tosti A, Piraccini BM, D’Antuono A, et al. Paronychia 
associated with antiretroviral therapy. Br J Dermatol. 
1999;140:1165-1168.

43.  Yang CH, Lin WC, Chuang CK, et al. Hand-foot skin 
reaction in patients treated with sorafenib: a clinicopatho-
logical study of cutaneous manifestations due to multitar-
geted kinase inhibitor therapy [published online ahead 
of print December 6, 2007]. Br J Dermatol. 2008;158:
592-596. 

44.  Sanchez MR. Cutaneous manifestations of drug abuse. 
In: Wolff K, Goldsmith LA, Katz SI, et al. Fitzpatrick’s
Dermatology in General Medicine. 7th ed. New York, 
NY: McGraw-Hill Professional; 2008. http://www 
.accessmedicine.com/content.aspx?aID52954011. 
Accessed June 14, 2011. 

Copyright Cutis 2011. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CUTIS 
Do Not Copy




