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Background: Granuloma annulare (GA) is a benign, usu-
ally self-limiting, dermatosis, that typically presents as
asymptomatic, flesh-colored or erythematous papules, fre-
quently arranged in an annular or arciform pattern on
the distal extremities. Although localized GA is most com-
monly observed, a generalized or disseminated form can
occur. The etiology of GA is unknown; however, mul-
tiple inciting factors have been proposed. Histologi-
cally, GA is characterized by foci of degenerative colla-
gen associated with palisading, sometimes infiltrating
granulomatous inflammation.

Observations: We report 6 cases with biopsy-proved
GA, resistant to the standard modalities of treatment that
resolved after 3 months with monthly rifampin (600 mg),
ofloxacin (400 mg), and minocycline hydrochloride (100
mg) combination therapy. Rifampin, ofloxacin, and mi-

nocycline combination therapy has been successfully used
to treat patients with paucibacillary leprosy. Given re-
ports that prolonged antibiotic agents are a useful treat-
ment for GA, rifampin (600 mg), ofloxacin (400 mg), and
minocycline hydrochloride (100 mg) combination therapy
was initiated in these patients. Complete clearance of the
plaques was achieved 3 to 5 months after the initiation
of treatment. Some patients experienced postinflamma-
tory hyperpigmentation.

Conclusion: Although our treatment was effective, fur-
ther studies may be needed to confirm the success of this
therapeutic option for patients with recalcitrant lesions
of GA.
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H ISTOLOGICALLY, GRANU-
loma annulare (GA) is
characterized by foci of
degenerative collagen as-
sociated with palisad-

ing, sometimes infiltrating, granuloma-
tous inflammation.1 Many therapies have
been described to manage GA including
psoralen UV-A treatment, systemic corti-
costeroids, dapsone, pentoxifylline, hy-
droxychloroquine, isotretinoin, chloram-
bucil, interferon gamma, cyclosporine,
potassium iodide, nicotinamide, niacin-
amide, salicylate acids, chlorpropamide,
thyroxine, and dipyridamole.2 Shelley2 re-
ported successful treatment of GA by treat-
ing underlying infections with antibiot-
ics such as cefaclor, cefixime, penicillin,
amoxicillin, ciprofloxacin, erythromy-
cin, clarithromycin, and trimethoprim-
sulfamethoxazole.

We report 6 cases of resistant GA that
resolved after a 3-month treatment course
of rifampin (600 mg), ofloxacin (400 mg),
and minocycline hydrochloride (100 mg)
combination therapy administered
monthly. Rifampin, ofloxacin, and mino-
cycline combination therapy has been suc-

cessfully used to treat patients with pauci-
bacillary leprosy that has morphologic and
histologic similarities to GA.

REPORT OF CASES

This study was approved by the Institu-
tional Review Board (IRB) of Henry Ford
Hospital, Detroit, Michigan. A total of 6
patients, living in the Great Lakes region
of the United States, with GA, who failed
to respond to topical corticosteroids and
other standard therapies for GA, were
treated for 3 months with a combination
of rifampin, ofloxacin, and minocycline.
Histopathologic examination of all cases
were consistent with GA; acid-fast bacilli
stain was negative. Patients were fol-
lowed up to assess efficacy and adverse
events of the treatment. All patients tol-
erated the combination therapy well.

CASE 1

A 60-year-old woman presented with a
1-year history of a pruritic rash on her arms
and legs. She was treated with a combi-
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nation of liquid nitrogen and pimecrolimus with limited
success. Her medical history was significant for hyper-
tension and hypercholesterolemia. Physical examina-
tion revealed erythematous papules and annular plaques
on her arms and legs. Pathologic findings were consis-
tent with early interstitial GA. After 8 months of failed
therapy, oral antibiotic therapy was considered and com-
bined therapy with rifampin, ofloxacin, and minocy-
cline was started.

Three months later she returned with significant im-
provement of her GA lesions. After 4 months, she had
complete clearance, with residual postinflammatory hy-
perpigmentation.

CASE 2

A 44-year-old woman presented with a 5-year history of
a mildly pruritic rash involving the dorsum of the hand
that had been resistant to previous therapies including
hydrocortisone, 1%, pimecrolimus, desoximetasone, and
mometasone furoate. Medical history was significant for
asthma, depression, cesarean sections, and urinary ur-
gency. On physical examination, erythematous annular
plaques were on the dorsum of the hand. The patient re-
turned 2 weeks later for suture removal, at which time
the lesions had not changed; combined therapy with rif-
ampin, ofloxacin, and minocycline was started. Three
months later she returned with significant improve-
ment of her lesions. At 5 months, she had complete
clearance of the lesions, leaving only residual hyperpig-
mentation. The patient reported insomnia on the night
of treatment and discoloration of her body fluids.

CASE 3

A 69-year-old woman presented with a 1-year history of
itchy papules on hands, arms, trunk, and legs. The le-
sions had been resistant to therapies including clarithro-

mycin; tacrolimus; fluticasone propionate; intralesional
triamcinolone acetonide, 40 mg/mL; liquid nitrogen; and
excimer laser. Medical history included hypertension and
hypercholesterolemia. Physical examination disclosed ery-
thematous papules and annular plaques. Treatment with
excimer laser and clarithromycin were both tried with
limited results in this patient who had failed to respond
to topical therapy. Combination therapy with rifampin,
ofloxacin, and minocycline was started for a total of 3
months, after which her condition was completely cleared,
with postinflammatory pigmentation.

CASE 4

An 81-year-old woman presented with a 6-month his-
tory of an asymptomatic rash on her trunk and extremi-
ties. The lesions had been resistant to treatment with topi-
cal triamcinolone, 0.1%. Her medical history was
noncontributory. Physical examination disclosed ery-
thematous papules and small annular plaques. Combi-
nation therapy with rifampin, ofloxacin, and minocy-
cline was started for a total of 3 months. After 4 months,
she had complete clearance of the lesions, with only re-
sidual pigment in the area (Figure).

CASE 5

A 49-year-old man presented with a 2-year history of an
asymptomatic rash on his arms that never completely
faded away. The patient’s medical history was signifi-
cant for hypertension and a 20-year history of cigarette
smoking. The lesions had been resistant to topical tri-
amcinolone therapy. Physical examination disclosed ery-
thematous scaly annular patches and plaques, with raised
borders, on the ventral surface of his arms. The patient
also had rosacea on the face for which he was pre-
scribed metronidazole lotion and actinic keratosis. Com-
bination therapy with rifampin, ofloxacin, and minocy-
cline was started on a monthly basis for 3 months. The
patient had complete clearance of the lesions, with re-
sidual hyperpigmentation in the area.

CASE 6

A 44-year-old man presented with a 5-year history of GA.
Topical triamcinolone treatment had failed. Physical ex-
amination disclosed erythematous papules and annular
plaques on the dorsum of the right hand and on his feet.
Combination therapy with rifampin, ofloxacin, and mi-
nocycline was started for a total of 3 months. He had com-
plete clearance of the lesions, with only postinflamma-
tory pigmentation.

COMMENT

Modalities of treatment that are effective in localized GA,
such as high-potency topical corticosteroids, cryo-
therapy, or intralesional injections of glucocorticoste-
roid, are inadequate for generalized GA, in which large
areas of the body need to be treated.

Tuberculoid or paucibacillary leprosy can appear simi-
lar to GA both clinically and histologically. Tuberculoid

A

B

Figure. Multiple erythematous papules and annular plaques of granuloma
annulare on the back before (A) and clearance of papules and annular
plaques 3 months after (B) combination therapy with rifampin, ofloxacin, and
minocycline hydrochloride was started.
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leprosy is a granulomatous condition with few or no ba-
cilli observed. Tuberculoid leprosy presents as well-
demarcated plaques with often slightly elevated erythem-
atous borders. Histologically, this form of leprosy shows
a dermal granulomatous infiltrate composed of epithe-
lioid cells, Langhans giant cells, and lymphocytes.3 Granu-
loma annulare lesions have a similar but distinct appear-
ance demonstrating foci of degenerative collagen
associated with palisading around an anuclear dermis with
mucin deposition, sometimes infiltrating granuloma-
tous inflammation composed of histiocytes, lympho-
cytes, and fibroblasts.4 This granulomatous appearance
of the biopsy specimen and the annular clinical appear-
ance combine to form the descriptive term granuloma an-
nulare. In addition, both tuberculoid leprosy and GA re-
spond to therapy with dapsone as well as prolonged
antibiotic use.5,6

Since rifampin, ofloxacin, and minocycline combina-
tion therapy has been effective in treating tuberculoid lep-
rosy, this therapy was thought to likely be effective against
GA, which has clinical and histologic similarities to tu-
berculoid leprosy. In addition, empirical antibiotic therapy
for GA has been reported on a continuous basis.7 We be-
lieve that intermittent dosing used in millions of pa-
tients also could be used safely.6 The treatment is inex-
pensive, has few adverse effects, and is a commonly used
treatment worldwide for paucibacillary leprosy.6 In ad-
dition to its antimicrobial effects, rifampin has also proved
to influence antibody formation and cellular immune re-
sponse, specifically delayed-type hypersensitivity.8 Most
frequent adverse effects include orange-red discolora-
tion of urine and permanent staining of soft contact
lenses.3 Tetracyclines are broad-spectrum antibiotics that
interfere with protein synthesis, inflammation, immuno-
modulation, cell proliferation, and angiogenesis, even in
subantibiotic concentrations.9 Minocycline has been
shown to reduce collagenase activity on gingival fibro-
blasts from diabetic rats and in the synovial tissue of pa-
tients with rheumatoid arthritis.10 Minocycline also in-
terferes with lymphocyte proliferation, especially T cells,
and has anti-inflammatory effects that are likely related
to its antioxidant activity.10 Adverse effects most com-
monly include gastrointestinal tract symptoms includ-
ing epigastric burning, abdominal discomfort, nausea, and
vomiting.3 In 2008, Duarte et al7 described a patient with
GA who failed to respond to treatment with intense pulsed
light and dapsone. A 10-week course of doxycycline (100
mg/d) resulted in almost complete resolution of the le-
sions, even after a considerable follow-up period.

Although GA often resolves spontaneously, these pa-
tients failed to respond to multiple therapeutic interven-
tions. To our knowledge, no data exist that definitively
prove that GA is infectious, and multiple attempts to iden-
tify a causative agent have been unsuccessful.1 How-
ever, antimicrobial agents have been used successfully
in dermatology for noninfectious conditions for de-

cades. For example, dapsone has been used for treat-
ment of noninfectious conditions such as dermatitis her-
petiformis, autoimmune bullous diseases, neutrophilic
dermatoses, and some vasculitis syndromes.11 Also hy-
droxychloroquine, an antimalarial agent, has been used
to treat noninfectious disorders including lupus (dis-
coid and systemic) and photodermatoses.11 The success
of these agents led us to attempt to treat recalcitrant cases
of GA with agents that treat a condition that has similar
morphologic and pathologic features. Further placebo-
controlled studies will be needed to determine if com-
bination therapy with rifampin, ofloxacin, and minocy-
cline may be a viable option for recalcitrant lesions of GA.
Patients often developed a postinflammatory hyperpig-
mentation after treatment. If successful in others’ hands,
this treatment option would increase the therapeutic op-
tions for patients with recalcitrant lesions of GA.

Accepted for Publication: September 1, 2008.
Correspondence: Iltefat H. Hamzavi, MD, Department
of Dermatology, Henry Ford Hospital, 3031 W Grand
Blvd, Ste 800, Detroit, MI 48202 (ihamzav1@hfhs.org).
Author Contributions: Dr Hamzavi had full access to all
of the data in the study and takes responsibility for the
integrity of the data. Study concept and design: Marcus and
Hamzavi. Acquisition of data: Marcus, Mahmoud, and
Hamzavi. Analysis and interpretation of data: Marcus, Mah-
moud, and Hamzavi. Drafting of the manuscript: Marcus
and Mahmoud. Critical revision of the manuscript for im-
portant intellectual content: Marcus, Mahmoud, and
Hamzavi. Study supervision: Hamzavi.
Financial Disclosure: None reported.

REFERENCES

1. Howard A, White C. Granuloma annulare. In: Bolognia J, Jorizzo J, Rapini R, eds.
Dermatology. St Louis, MO: Mosby; 2003:1460-1463.

2. Shelley ED. Granuloma annulare. In: Shelley ED, Shelley WB, eds. Advanced Der-
matologic Therapy. Vol 2. Philadelphia, PA: WB Saunders Ltd; 2001:491-498.

3. Wolverton S. Comprehensive Dermatologic Drug Therapy. Philadelphia, PA: WB
Saunders Ltd; 2001.

4. Jain S, Stephens CJ. Successful treatment of disseminated granuloma annulare
with topical tacrolimus. Br J Dermatol. 2004;150(5):1042-1043.

5. Steiner A, Pehamberger H, Wolff K. Sulfone treatment of granuloma annulare.
J Am Acad Dermatol. 1985;13(6):1004-1008.

6. Villahermosa LG, Fajardo TT Jr, Abalos RM, et al. Parallel assessment of 24 monthly
doses of rifampin, ofloxacin, and minocycline versus two years of World Health
Organization multi-drug therapy for multi-bacillary leprosy. Am J Trop Med Hyg.
2004;70(2):197-200.

7. Duarte AF, Mota A, Pereira MA, Baudrier T, Azevedo F. Generalized granuloma
annulare-response to doxycycline. J Eur Acad Dermatol Venereol. 2009;23
(1):84-85.

8. Tsankov N, Angelova I. Rifampin in dermatology. Dis Mon. 2004;50(7):369-380.
9. Sapadin AN, Fleischmajer R. Tetracyclines: nonantibiotic properties and their clini-

cal implications. J Am Acad Dermatol. 2006;54(2):258-265.
10. Tilley BC, Alarcón GS, Heyse SP, et al; MIRA Trial Group. Minocycline in rheu-

matoid arthritis: a 48-week, double-blind, placebo-controlled trial. Ann Intern Med.
1995;122(2):81-89.

11. Wolverton SE, Dast M. Other systemic drugs. In: Bolognia J, Rapini R, eds. Der-
matology. Vol 2. St Louis, MO: Mosby; 2003:1460-1463.

(REPRINTED) ARCH DERMATOL/ VOL 145 (NO. 7), JULY 2009 WWW.ARCHDERMATOL.COM
789

©2009 American Medical Association. All rights reserved.
 on May 9, 2011 www.archdermatol.comDownloaded from 

http://www.archdermatol.com

