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Abstract:  
Granuloma annulare, persistent inflaming collagenolytic disorder mainly affecting cutaneous and subcutaneous 
tissue found in children and adults. Granuloma annulare is a non-infectious granulomatous disorder having 
etiological provokers. The common variants are localized, generalized, perforating and subcutaneous. In few 
studies done recently new insights furnished into the epidemiology and causes of GA, along with potential 
treatment options, although randomized controlled trials remain limited. This review highlights the latest 
developments in GA epidemiology, pathogenesis, and available therapies, with the aim of encouraging further 
research and evidence-based treatment recommendations for GA.  
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Introduction 

The term “ringed eruption of fingers” was first 
described in a girl of 11 years by Calcott fox in the 
year 1895. [1] The entity ’granuloma annulare’ 
description given by Radcliffe-Crocker in 1902. [2] 
Granuloma annulare (GA) considered as non-
infectious skin disease which appear as 
granulomatous inflammation, which can occur in 
both adults and children. While the exact cause of 
GA remains unclear, factors such as infections, 
medications, trauma, insect bites, vaccinations, 
have been noted as potential triggers. [3-5] 

GA is considered a self-resolving, benign state 
which is usually asymptomatic, some cases may 
involve mild itching. GA can appear in all aspects 
of body but is usually found to appear on the sides 
or dorsal aspects of the hands and feet. The 
condition presented as isolated, erythematous, ring 
shaped papules and plaques, mainly appearing on 
the peripheral areas. [6,7] It is crucial to segregate 
GA from more round lesions, such as erythema 
annulare centrifugum ,tinea cruris, sarcoidosis, 
pityriasis rosea, urticarial, Hansen's disease, and 
subacute cutaneous lupus erythematosus. [8-10] In 

adults, GA has been linked to diabetes, 
hyperlipidaemia, and malignancies. Certain cancers 
such as lymphoma and prostate cancer has also 
been found to be linked to the conditions. [11-13] 
Detection of the disease is based on both clinical 
and histopathological findings. Histopathological 
examination typically reveals collagen breakdown, 
mucin accumulation, and a lymphohistiocytic 
infiltrate. [14,15] Umbet et al., conducted a study 
where the most encountered histological variant of 
GA is presence of histiocytes between collagen 
bundles, and few necrobiosis (72%), collagenolytic 
granulomas (25%) and epithelioid nodules (3%). 
The histiocytes with membrane activity having 
huge mitochondria, abundant lysosomes, and fully-
formed rough endoplasmic reticulum were electron 
microscopic findings. [16]  

In this review, we encapsulated latest findings 
about the epidemiology, causes, and development 
of GA, along with an overview of the new 
treatment choices. We recognize the absence of 
randomized trials as a limitation, so we have done 
thorough evaluation of the existing observational 
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studies to avoid potential bias additionally to assess 
the strength of the proof supporting the treatments 
discussed. 

Materials and Methods 

We carried a literature exploration on PubMed. 
Using the search term “GRANULOMA 
ANNULARE” to obtain outcome. We included 
studies that reported on the effectiveness or 
ineffectiveness of specific treatments, including 
case studies and case series, but excluded 
commentaries, editorials. 

Epidemiology  

A research conducted by Barbieri et al., involving 
cases whose newly diagnosed GA and with existing 
GA, provides insight into the epidemiology of the 
condition in U.S. according to the researchers, the 
incidence of GA to be 0.04% which is prevalent 
more in the fifth decade with female prefonderance. 
The study also comments on frequently prescribed 
treatments for GA. The local and intralesional 
corticosteroids are the preferred therapies. With 
41.5% of cases receiving a prescription for local 
corticosteroids and 9.4% obtaining intralesional 
corticosteroid injections in a period of six months 
of diagnosis. The hydroxychloroquine (HCQ) and 
tetracycline and were also used as foremost 
therapy. Although phototherapy is considered the 
highly effective. 

Clinical and Histological Presentation and 
Differential Diagnosis 

A. Clinical Presentation 

Granuloma annulare is a disorder of cutaneous and 
subcutaneous tissue which appear with 
granulomatous papules, nodules, annular plaques, 
with aggregation of altered collagen which is 
circled by histiocytes and lymphocytes. The main 
variants of GA are localised, generalized 
(disseminated), subcutaneous, perforating and rarer 
variants is patch-type. The clinical features of GA 
mainly depends on the variant occurring in the 
patient. Coexistence of more than one clinical 
variant is seen. [18]  

Description of each variant are as follows: 

Localized GA –  

The frequent usual variant of GA (75-80%). The 
term ‘annulare’ of GA relate to the lesion’s 
configuration, found in localized forms of GA, 
presents as single, pale-coloured to red-coloured 
circinate papules and plaques. [14] On pulling the 
skin the raised lesions appear as promptly. The 
papules has intact surface with no scaling. 
Common sites are dorsum of hands, knuckles, 
fingers, and feet. 

Generalized (disseminated) GA-  

Seen in 10-15% of cases. [19,20] Predominantly in 
adults with female dominance. It is the commonest 
form prevalent in HIV patients and presents with 
pruritus. [19]. Presents with massive fashion, with 
generalized (i.e. disseminated) GA which is 
described as at least 10 round plaques. 

Subcutaneous GA- 

Subcutaneous GA is a type of GA and found 
among children. It usually appear as a firm, 
subcutaneous lesion on the bottom limbs. [21] 

Patch GA 

Patch type GA, a rarer type and appear as 
violaceous to red patches that usually found in both 
the near extremities. [22] 

Perforating GA 

Perforating GA is identified as umbilicated papules 
or pustules with crusting that can be either isolated 
[23] or widespread. [24] 

Although rare, GA has also been observed on 
peripheral surfaces, including the palms and soles 
of the feet. 

B. Histological Features 

The histological finding of granuloma annulare 
(GA) is seen as a focus of necrobiosis encircled by 
palisading histiocytes. Another key feature of GA 
is the deposition of mucin. Additionally, 
multinucleated giant cells are frequently observed, 
along with the presence of eosinophils, 
lymphocytes, and neutrophils infiltrating the 
dermis. Umbet et al., conducted a study where the 
frequent histological variant of GA is presence of 
histiocytes between collagen bundles, with few 
necrobiosis (72%), palisading granulomas (25%) 
and epithelioid nodules (3%) [16]  

C. Differential Diagnosis 

Granuloma annulare can mimic more 
granulomatous skin conditions like necrobiosis 
lipoidica and sarcoidosis but presence of mucin is 
an important hallmark which help in diagnosis of 
GA. [14] Recently GA has been reported along 
with many diseases like tinea cruris [28], psoriasis 
[29], papulonecrotic tuberculid [30], 
dermatofibroma [31], dermatomyositis [32], 
borreliasis [33], tuberculoid leprosy [34], Kaposi 
sarcoma [35]. 

Etiopathogenesis and Associated Comorbidities- 
Update 

In the study conducted in last years has indicated 
that apart from cell types T-helper 2 and T- helper 
1, the Janus Kinase Transducer Transcription 
Activator (Janus kinase-signal transducer and 
activator of transcription) pathway contributes to 
etiopathogenesis of GA. 
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In a review conducted by Wang et al., increase of 
mRNA of important modulators were described in 
the JAK-STAT pathway, such as- , oncostatin M, 
IL-15, 1L-12- , oncostatin M,. Upregulation 
polarization of “M1” macrophage and polarization 
of “M2” macrophase were described by Wang et al. 
[36] 

Chronic Comorbidities 

GA is linked to diabetes, hyperlipidaemia, and 
malignancies. GA has been found to be instigated 
by Diabetes and Hyperlipidaemia by a common 
pathway of T-cell dysregulation. GA is also driver 
by autoimmunity which is evident in association of 
GA and autoimmune diseases (RA and SLE). [37] 
Hypothyroidism and ischaemic heart disease has 
been found to be associated to GA. [38] 

In a study conducted by Barbieri, cases having GA 
showed a good quantity of higher possibility of 
developing lymphoma, leukaemia and any 
hematologic cancer. Age-based analyses showed 
consistent findings in patients aged 51-70 and those 
over 70; however, there was no statistically 
significant increase in the risk of hematologic 
cancers in those under 50. 

Various infections associated with GA and also act 
as a trigger are- 

• Bacterial - Borrelia and Chlamydiales [40] 
• Viral Infections –Human immunodeficiency 

virus (HIV), varicella zoster virus (VZV) 
[42,43], Epstein-Barr virus [41] , and Severe 
Acute Respiratory Syndrome Coronavirus 2 
(SARS-Cov-2) [44,45] . 

The study conducted by Shah et al. causes of 
cutaneous drug eruptions are amlodipine, 
levetiracetam, paroxetine, pegylated IFN-α, 
secukinumab, tocilizumab, topiramate, and 
vemurafenib; immune checkpoint inhibitors; 
intranasal calcitonin; gold; botulinum toxin; 
dabrafenib; desensitization injections; vaccines 
(hepatitis B and anti-tetanus vaccination). [46] The 
specific origin of drug-induced granuloma annulare 
(GA) is unknown, and it is particularly mysterious 
when GA is brought on by anti-TNFα drugs and 
apremilast since both of these medications have 
been shown to be effective in treating GA. 

Treatment Options: 

Topical and intralesional corticosteroids are 
regarded as primary treatments for GA and leads to 
some or complete response in certain cases. 
However, some patient of GA do not respond to 
corticosteroid therapy. [17,47] 

 In latest case series involving cases with patch-
type GA revealed that somewhat inferior feedback 
to corticosteroids, of only 5 out of 20 patient’s 
therapy with topical corticosteroids exhibited 
response. [22] Despite the moderate effectiveness, 

corticosteroids continue to be a reasonable first-line 
treatment option due to their relative safety and 
affordability. However, it is not uncommon for GA 
to be resistant to corticosteroids, often requiring the 
use of second-line therapies.  

Antimicrobials that are found to be effective in GA 
are- Doxycycline [48], Minocycline, Ofloxacin, 
Rifampicin [49], and Dapsone [50]. Since Dapsone 
has risk of immunosuppression, it should be used 
with caution. 

Antimalarial drug such as hydroxychloroquine is 
effective, well-tolerated in GA as well as cheap 
drug. Xu et al. accounted a child achieving full 
abeyance of disseminated GA with 25mg everyday 
dose of HCQ for a period six month. [51] Megna et 
al. documented a case of complete resolution of 
disseminated GA in cases following an 8-week 
treatment with 200 mg of HCQ two times daily. 
[52] 

Apremilast, phosphodiesterase-4 inhibitor has been 
found to work as a double- edge sword in GA. 
There has also been a contradictory case of GA 
developing with initiating apremilast as treatment 
option for psoriasis. 53Bishnoi et al. presented a 
clinical series involving four GA cases treated with 
apremilast, where most patients showed a reduce in 
lesion count and one felt reduced redness and 
itching. Out of four cases, improvement was 
observed within 6 to 8 weeks of starting apremilast 
treatment. [54] 

In 2019, Chen et al. conducted an analysis on the 
use with biologic therapies for chronic GA. Their 
pooled analysis highlighted the potential of TNF-α 
inhibitors, with fourteen out of sixteen patients 
managed with adalimumab showing improvement, 
along with 1/5 patients treated with etanercept, and 
all 3/5 patients receiving Infliximab. Additionally, 
a case getting treatment with a combination of 
Infliximab and Adalimumab also experiencing 
positive response. [55] 

Methotrexate also used as second line therapy for 
GA being an immunomodulatory, cost effective 
drug with continuous monitoring of adverse events 
(myelosuppresion). 

A derivative of methylxanthine, Pentoxifylline 
which has anti-inflammatory effects, potential 
treatment option for managing GA in certain 
patients. [56] Like HCQ, pentoxifylline is an 
affordable and generally proper-tolerated small 
molecule, warranting more investigation in 
randomized controlled trials. 

The Phototherapy has been found to be efficient in 
treatment of GA and be considered as second line 
therapy keeping in mind the safety side and few 
efficacy. But phototherapy is not cost effective and 
its use has been reduced in recent years. [57,58]. 
The modalities of phototherapy used are PDT 
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(photodynamic therapy) [47], Ultraviolet 
A1(UVA1), psoralen plus UVA(PUVA) 
Narrowband UVB (NB-UVB). [59] 

The inhibitor of JAK, Tofacitinib, is rapidly 
becoming popular in dermatology for its broad 
range of uses. It has demonstrated off-label 
effectiveness in treating various inflammatory 
conditions, including psoriasis, alopecia areata, 
vitiligo and atopic dermatitis. [60] Two cases have 
been reported where patients experienced almost 
complete subscidence of their GA after using 
topical tofacitinib, indicating that the topical form 
of the drug may also be effective. However, it is 
important to note that JAK-STAT inhibitors are 
costly making them a potential option only as a 
last-resort treatment. [61,62]. Other treatment 
options available are- Sulphasalazine, [63] 
Potassium Iodide (KI), [64] Oral Isotretinoin and 
Cyclosporin. [49] 

Conclusion 

In recent years, new research on GA has provided a 
proper review of its epidemiology, with latest 
studies shedding light on its pathogenesis, 
identifying dysregulation in the Th1, JAK-STAT, 
and possibly Th2 pathways in GA-affected skin. 
The most discussed association of diabetes mellitus 
(DM) and GA now appears that its confirmed, but 
the link of GA and malignancy stays disputed. 
Recent viral and bacterial triggers has been 
considered, though it is unlikely each 
independently cause GA. Additionally, recent 
reports have documented drug-induced GA, though 
the mechanism behind these reactions is unclear, 
especially given that some drugs both trigger and 
treat GA. 

Regarding treatment, various case reports, series, 
and observational studies suggest promising 
responses to certain therapies, though the findings 
are still limited in scope. Huge retrospective studies 
contribute effectiveness of topical and intralesional 
corticosteroids for few, not all cases. With 
corticosteroid-resistant GA, alternative treatments 
may be required. The Phototherapy is considered 
the frequent extensively reviewed option, but latest 
updates highlight that every patient didn’t respond, 
and monetary and logistical problems may limit 
access. More affordable oral medications like 
Dapsone, HCQ, pentoxifylline, and Sulphasalazine 
and methotrexate, have shown few responses in 
huge retrospective reviews and are found used as 
second-line treatments. Immunomodulators which 
are focussed, including apremilast and tofacitinib, 
as well as biologic therapies like Dupilumab and 
TNF-α inhibitors, can be used as treatment option 
for GA, though proof is justified to verification of 
case reports and small case series. Addressing 
frequent adverse diseases like diabetes and 
hyperlipidemia are found to play a supportive role 

in treatment. Based on our review, we suggest a 
treatment approach of managing GA, starting as 
topical and intralesional corticosteroids as foremost 
step. If corticosteroids prove ineffective, treatment 
can be escalated to the next level, which includes 
Dapsone, pentoxifylline, and Sulphasalazine, HCQ, 
methotrexate. For cases that remain resistant to 
these treatments, phototherapy, and targeted 
immunomodulators like tofacitinib and apremilast, 
or biologic therapies (dupilumab, etanercept, 
adalimumab, and infliximab) are taken account. 
Considering important to note that GA, particularly 
the localized form, is often self-limiting and may 
resolve on its own. For cases that are not related 
with the cosmetic look of the lesions, reassurance 
about its benign nature of GA may be sufficient 
without further treatment. 
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