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Abstract: Confluent and reticulated papillomatosis (CRP) of Gougerot and Carteaud was first 

typified in 1927. With the help of electron microscopy, it has been elucidated that CRP arises 

due to aberrant keratinization. However, till date, there is no clear consensus on the etiologic 

trigger for CRP. Prevailing postulates include a bacterial trigger by Dietzia papillomatosis (type 

strain N 1280T), an exaggerated cutaneous response to Malassezia furfur, an endocrine basis 

stemming from insulin resistance, ultraviolet light-induced epidermal change, amyloid deposi-

tion, and a loss-of-function mutation in keratin 16. CRP typically presents as asymptomatic 

hyperpigmented papules and plaques with peripheral reticulation over the nape, axillae, upper 

chest, and upper back, occasionally with extension superior to the forehead and inferior to the 

pubic region. Dermoscopy may be used in the evaluation of CRP, but its diagnosis is made on 

clinical grounds given its nonspecific histopathological findings. Although successful treat-

ment with topical keratolytics, retinoids, or antifungals has been reported, antibiotics, such as 

minocycline, at anti-inflammatory doses have emerged as a preferred therapeutic option. In this 

article, we review the diagnostic considerations in CRP and its therapeutic options.
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Introduction
Confluent and reticulated papillomatosis (CRP) was first described in 1927 by Gougerot 

and Carteaud,1 who named this entity as papillomatose pigmentée innominée. They pre-

sented further cases and subsequently renamed the condition papillomatose pigmentée

confluente et réticulée in 1932.2 After 5 years, Wise and Sachs3 furnished the first 

account of CRP in the American literature and the term CRP was coined.4

In the earlier decades after its initial description, there was a contention that CRP 

was a variant of acanthosis nigricans (AN).5,6 However, as reports characterizing the 

condition began to surface from all over the world, CRP was gradually recognized 

as an uncommon but distinct dermatosis.7 It has since also been referred to as the 

Gougerot–Carteaud syndrome and CRP of Gougerot and Carteaud.

Pathogenesis
Pathogenetically, CRP is a disease of the epidermis caused due to disordered kera-

tinization,8 given its histological features and response to keratolytics and retinoids. 

Electron microscopy9 of lesional skin tissue revealed findings consistent with altered 

keratinocyte differentiation, namely, 1) altered cornified cellular architecture with 

snake-coil or triangular stacks and 2) proliferation of lamellar granules (Odland bodies) 
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in the stratum granulosa. These findings, in particular the 

latter, explain the clinical features of CRP (Clinical features 

section) – secretory lipids produced by lamellar granules are 

important in mediating corneocyte adhesion and assembly10 

and are similarly found in greater density in other diseases of 

epidermal hyperproliferation such as psoriasis.11 Augmented 

levels of involucrin have also been found in lesions of CRP, 

supporting the concept of keratinopathy.12,13

Ultrastructural studies have also shed light on the cause 

of the tan brown hyperpigmentation seen in CRP,9 which is 

due to the increased melanosomes within the hyperkeratotic 

stratum corneum. In contrast, dyspigmentation seen in other 

types of papillomatoses, such as AN, arises from increased 

melanogenesis. This further delineates CRP as a unique 

condition in itself.14

Etiology
In the first 5 decades, the prevailing concept was that CRP was 

due to an abnormal host response to Malassezia furfur.15–17 

However, as more authors reported inconsistent detection of 

Malassezia spp. on skin mycological examination in CRP, 

this theory began to fall out of favor. Indeed, in cases that 

initially found Malassezia spp. on lesional areas of CRP, 

fungal clearance (as evidenced by repeated skin scrapings) 

with antifungal therapy did not result in changes in the cuta-

neous features.18 In cases of detection of fungal organisms, 

there may also be misdiagnoses of tinea versicolor as CRP.

To date, the most convincing etiological theory in CRP is 

a bacterial one. Although it had become increasingly recog-

nized that CRP responded readily to a variety of antibiotics 

(Treatment section), it was not until 2005 when Natarajan 

et al19 isolated a novel actinomycete resembling Rhodococ-

cus from the skin scrapings in a 17-year-old male with CRP, 

after 72 hours of incubation at 37°C in 5% carbon dioxide. 

In 2008, Jones et al20 expanded on this work in which they 

isolated and identified an actinomycete from an immunocom-

petent patient with CRP. Dietzia papillomatosis (type strain 

N 1280T), an aerobic, Gram-positive, nonmotile, nonsporu-

lating, nonacid–alcohol-fast actinomycete, was identified 

using a polyphasic taxonomic approach and confirmed to be 

genotypically and phenotypically distinct from other Dietzia 

spp. This has since been the main infectious cause that has 

been potentially implicated in the development of CRP.

CRP has also been proposed to arise in association with 

endocrinopathies. Cases of individuals with concomitant 

AN and CRP on a background of conditions fundamentally 

involving insulin resistance, such as obesity and diabetes mel-

litus, have been reported.7,21,22 In these cases, corresponding 

improvement and worsening of dermatoses with changes in 

weight and glycemic control corroborate this hypothesis. The 

possible mechanism is that increased circulating insulin levels 

in the serum bind to insulin-like growth factor 1, tyrosine 

kinase, epidermal growth factor, and fibroblast growth fac-

tor receptor superfamilies, which are in turn mitogens for 

epidermal proliferation and reduced apoptosis.23 However, 

since a majority of patients with CRP are healthy with no 

association with obesity, this theory becomes unattractive. A 

case of polycystic ovary syndrome (PCOS) presenting with 

CRP with successful treatment with drospirenone-containing 

contraceptives has also been reported.24 Nonetheless, as 

patients with PCOS have insulin resistance and a higher 

incidence of AN that may mimic CRP, it is unlikely that 

hyperandrogenism, in itself, is responsible for the develop-

ment of CRP. Hyperthyroidism has also been diagnosed at 

the same time with a case of CRP, although no postulation 

was made linking both conditions.25

Ultraviolet (UV) light has also been implicated in the 

pathogenesis of CRP. Vassileva et al26 reported a case of 

a young female who developed histologically confirmed 

CRP over tanned areas of sun exposure. They proposed that 

UV-light-induced melanogenesis and transient epidermal 

hyperplasia resulted in the cutaneous eruption. This finding, 

however, has not been replicated any further in the literature.

Groh and Schnyder27 proposed that CRP can be classi-

fied as the nosological entity of biphasic primary localized 

amyloidosis after detecting the presence of amyloid deposits 

in the histological specimens of a series of three patients diag-

nosed with papillomatose pigmentée confluente et réticulée. 

Similarly, this has not been borne out in any subsequent stud-

ies and may represent confusion between the morphological 

presentation of reticulation in CRP with that of rippling seen 

in macular amyloidosis.28

Cases of familial CRP have been reported. The first account 

was by Baden29 and subsequently by Hulsbergen Henning 

and de Wit.30 The mode of inheritance and details on consan-

guinity were not mentioned in these articles. Interestingly, 

Inaloz31 detailed the detection of focal-enhanced expression 

of keratin-16 (K16) in the stratum granulosum with electron 

microscopy, in a pair of brothers. K16 mutation is associated 

with diseases manifesting with palmoplantar keratoderma (yet 

another disorder of keratinocyte hyperproliferation), such as 

pachyonychia congenita type 1, which is inherited in an auto-

somal dominant fashion. More studies are needed to establish 

the role of K16 mutation in the pathogenesis of CRP. Another 

genetic basis for CRP was also put forward by Koguchi et al32 

with the first case of CRP occurring in a patient with 15q partial 

tetrasomy, which is a rare chromosomal aberration that displays 

various patterns of cutaneous dyspigmentation.
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Clinical features
Symptomatology and signs
CRP is largely asymptomatic but has been described to be 

pruritic in some individuals. It is limited only to the skin 

with no systemic involvement. It typically manifests as 

multiple subcentimeter brown to hyperpigmented papules 

that may coalesce centrally to form plaques while demon-

strating reticulation peripherally (Figure 1). The hallmark 

of these papules is that they exhibit epidermal changes 

of scaling, hyperkeratosis, or even atrophy. Rarely, these 

verrucous papules are arranged as a vertically oriented 

ripple.33,34 In Caucasians, CRP presents as an eruption of 

erythematous scaly papules with rippling or reticulation.28,35 

Mottling36 and xerosis37 have both been described to be 

present concurrently.

With regard to distribution, CRP tends to involve the 

upper trunk and axillae. Warty papules in the axillae, as with 

those found in the submammary creases in women, usually 

adopt a velvety appearance. Over the anterior aspect of the 

torso, lesions may extend superoinferiorly in a rhomboidal 

fashion to involve the anterior neck, lower abdomen, and 

pubic region (Figure 2). Posteriorly, CRP tends to start off 

congregating over the interscapular area and extend similarly 

in a rhomboidal pattern cephalocaudally involving the shoul-

ders (resulting in a cape-like appearance), up to the nape of 

neck and down to the natal cleft. Sometimes, lesions can be 

seen in the upper limbs including the antecubital fossae and 

lower limbs including the popliteal fossae.18,38,39 An uncom-

mon area of affliction is the forehead.40

In CRP, dermoscopic features of brownish pigmentation 

with overlying white scales and a pattern of “sulci and gyri” 

have been reported.41 The white scale corresponds histologi-

cally to basal layer hyperpigmentation, corneal parakeratosis, 

and compact hyperkeratosis, while the cerebriform pattern 

was said to be compatible with papillomatosis. This may 

represent a useful tool in differentiating CRP from other 

conditions in a simple and rapid fashion.

Demographic data
CRP is not restricted geographically with cases reported from 

all over the globe.42 However, the epidemiology of CRP varies 

with race and ethnicity. CRP occurs in higher frequencies in 

Caucasians.18,43 In the white-predominant population, as in a 

retrospective review from the Mayo Clinic,18 the mean age of 

incidence of CRP was 15 years, with a range of 8–32 years. 

There was a greater male preponderance with a ratio of 

1.4:1.43 These findings were replicated in a Japanese study in 

which the mean age of onset was 17 years (range 3–30 years), 

along with a slight predilection in males.43 However, in our 

study in Singapore, the mean age of onset was 29  years 

(range 16–55), with a male-to-female ratio of 2.6:1.37 In our 

study, CRP was found to occur more commonly in Indians, 

compared with Chinese, Malays, and Caucasians.37

Histology
The archetypal histopathological characteristics of CRP 

include: 1) undulating basket-weave hyperkeratosis, 2) papil-

lomatosis, 3) focal acanthosis limited to the areas of rete ridge 

elongation, and 4) increased basal melanin pigmentation. It 
Figure 1 Coalescent hyperpigmented papules over the axilla with marked 
reticulation at the peripheries. 

Figure 2 Reticulate hyperpigmentation with fine scaling over anterior chest, 
shoulders, and upper arms.
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has been suggested that papillomatosis may not be present 

in early CRP.44 The same authors also reported that a helpful 

diagnostic feature would be the invagination of basket-weave 

hyperkeratosis into the epidermis, should it be present.44 

Although the classic findings of CRP may be similar to that 

of AN, the presence of a superficial perivascular lymphocytic 

infiltrate around mildly dilated blood vessels coupled with 

beading of the elastic fibers is unique to CRP.28 Of note, 

bacterial elements have not been identified in specimens.43

Diagnosis
The diagnosis of CRP is made largely on a clinical basis; 

the role of histopathology remains as an important means to 

exclude other dermatoses (Differential diagnoses section). 

Davis et al18 proposed a set of criteria for the diagnosis of 

CRP as follows: 1) clinical findings include scaly brown 

macules and patches, at least part of which appear reticulated 

and papillomatous, 2) involvement of the upper trunk and 

neck, 3) fungal staining of scales is negative for fungus, 4) no 

response to antifungal treatment, and 5) excellent response 

to minocycline. Based on our retrospective analysis of local 

cases of CRP in Singapore, we have found good concordance 

between the diagnostic criteria set forth and our cases.37

Differential diagnoses
There is a wide array of dermatoses that may resemble CRP. 

The closest mimic in terms of distribution and appearance is 

AN. AN cannot be reliably distinguished from CRP based on 

the presence of increased body habitus or a history of insulin 

resistance, as these comorbidities may coexist with CRP. Clini-

cal clues more consistent with CRP would be the presence of 

peripheral reticulation and the absence of mucosal and nail 

involvement in CRP. Histologically, these two conditions can 

be distinguished based on the features mentioned earlier.

Other differential diagnoses of CRP can be divided accord-

ing to its morphological appearance. Reticulated hyperpigmen-

tation without papules or plaques may occur in Dowling–Degos 

disease, Galli–Galli disease, and dyskeratosis congenita. If 

the patient complains of pruritus in addition to reticulated 

hyperpigmentation, prurigo pigmentosa has to be suspected 

and a diagnosis can be clinched with a skin biopsy revealing 

lymphocytic infiltrate with multiple necrotic keratinocytes.

If a patient presents with dirt-like, slightly verrucous 

plaques that are resistant to ordinary cleansing over the 

distribution of CRP, terra firma-forme dermatosis should be 

considered. Swabbing these lesions with 70% alcohol would 

remove the lesions to a large extent and can be a bedside 

method to differentiate this from CRP.45

Uncommon variants of CRP include CRP without 

pigmentary changes. In such a case, Darier disease is a dif-

ferential diagnosis. Darier disease presents classically over 

seborrheic areas and may manifest in the same distribution 

as CRP. Palmoplantar pits and nail changes, such as blue-

red striations and distal V-shaped nicking, may be present 

in the former.

Treatment
A plethora of options on treatment of CRP is available in the 

literature. Among the myriad of therapies, minocycline and 

azithromycin were reported to yield good results.

Antimicrobials
This section is largely divided into the antibiotic and anti-

fungal therapeutic options.

Antibiotics
Carteaud46 published the initial therapeutic effectiveness 

of minocycline in CRP in 1965. In the largest prospective 

cohort47 of eleven patients with CRP treated with oral mino-

cycline 50 mg twice a day for 6 weeks with a mean follow-up 

period of 11 months, nine subjects had close to complete 

clinical resolution. None of the cases developed side effects. 

Three cases had relapse of their disease but all improved with 

reinitiation of minocycline at the same dose. The effective-

ness of minocycline was mirrored in retrospective studies 

conducted in the US18 and Singapore.37 In the former study, 

14 of 18 cases achieved 100% clearance, whereas four had 

>50% clearance. In the latter, all eleven patients achieved 

>50% clearance. In fact, successful treatment response to 

minocycline has been proposed as a diagnostic criterion of 

CRP by Davis et al.18 Oral doxycycline48 and tetracycline28,49 

have also been reported to be effective with an absence of 

recurrence.

The use of minocycline as first-line therapy may be met 

with concerns of toxicity, such as drug-induced hypersen-

sitivity syndrome, drug-induced lupus, dyspigmentation, 

and vestibular toxicity. The risk for adverse drug effects 

may be mitigated by close follow-up. However, minocy-

cline is not recommended in pregnancy (US Food and Drug 

Administration Category D),28 and an alternative will be 

required. Azithromycin, though not as extensively reported 

as minocycline, has emerged to be an efficacious option. 

Oral azithromycin taken at doses of 500 mg once a day for a 

week in two reports48,50 and 500 mg three times a week for 3 

weeks in another report51 had resulted in complete clearance 

of lesions with no recurrence in 6 months.
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Oral clarithromycin at 500 mg once a day for 5 weeks 

and erythromycin 1,000 mg daily for 6 weeks have also been 

reported to be effective.51 There was one case report of CRP 

resistant to treatment with erythromycin that resolved with 

minocycline.40 The authors proposed that macrolides, such 

as azithromycin, have a much safer side effect profile and 

are pregnancy category B drugs. Hence, they may represent 

as a superior option to minocycline in the first-line treatment 

of CRP.48

The antibacterial therapies that have been reported to 

be efficacious in CRP possess both antibacterial and anti-

inflammatory properties,28 with the exception of fusidic 

acid,51 cefdinir,51 cloxacillin,52 and amoxicillin.53 The 

inhibitory action of the tetracycline group of antibiotics on 

metalloproteinases, hydrolases, phospholipase A2, TNF-α, 

IL-1β, and IL-6 confers their anti-inflammatory effects,54–57 

while macrolides result in immunomodulation through sup-

pression of IL-8 and neutrophil oxidative burst.58 It appears 

that these medications may indeed be used for the latter 

purpose given that they are prescribed at doses where anti-

inflammatory effects are harnessed. As such, the jury is still 

out as to whether there may be a true bacterial role in the 

pathogenesis of CRP, and the role of anti-inflammatory agents 

in keratinocytic diseases is yet to be delineated.

Antifungals
The basis of using antifungals in the treatment of CRP stems 

from the initial hypothesis that CRP arises from M. furfur 

colonization. Topical selenium sulfide applied daily for 

3 weeks and weekly for another 3 weeks attained 80% clinical 

resolution in a patient with CRP.59 In this case, demonstration 

of yeast on potassium hydroxide preparation was negative, 

leaving one to surmise that treatment response may be due 

to the keratolytic properties of selenium sulfide, rather than 

its antifungal effect.

Other topical and systemic antifungal therapies, such 

as ketoconazole,60 tolnafate,42 and itraconazole,61 have 

resulted in positive outcomes. However, recurrences were 

reported in all these treatments. In addition, there have also 

been multiple reports of antifungals failing to confer any 

beneficial outcome.59 Moreover, it should be noted that the 

US Food and Drug Administration has issued a warning 

against the use of systemic ketoconazole given the risk 

of fatal fulminant hepatotoxicity. Of note, there has been 

no consistent correlation between the presence of fungal 

elements on skin scrapings and response to antifungals. 

Overall, antifungal treatment remains empiric at best for 

the treatment of CRP.

Topical therapy
The use of topical retinoids to reduce keratinocyte prolifera-

tion appears intuitive, in view of the pathogenesis of CRP. 

Topical retinoids,62 tazarotene,62 urea,63 calcipotriol,64,65 and 

tacrolimus66 have all been used successfully. Interestingly, 

0.1% tacrolimus ointment was being used in a case in which 

relapse occurred after initial response to minocycline, and 

there was no recurrence 2 months after tacrolimus ointment 

was stopped. The clinical utility of topical therapy in CRP 

may be limited by its cumbersome application given that 

extensive areas are usually involved and areas hard-to-reach 

in self-application (such as the mid-upper back) are often 

affected. Topical therapies may therefore be more appropri-

ate for cases with relapse in which limited body areas are 

involved.

Systemic retinoids
Systemic retinoids, such as isotretinoin (both low67 and high 

dose68,69 regimens) and etretinate,70 have achieved positive 

outcomes in CRP. However, given the superior safety profile 

of minocycline and azithromycin, systemic retinoids are typi-

cally reserved for nonresponders to antibiotics.28

Prognosis
The prognosis of CRP is good with marked response (>50% 

improvement) when minocycline or azithromycin is used as 

first-line treatment.18,37 Sustained clinical remission after a 

follow-up period of up to 24 months has been reported.49 

Recurrences are uncommon and have been reported largely 

in those treated with nonantibacterial therapies.49 Recurrence 

rates are in the range of 13.8%37 to 15.4%.18 In such cases, 

either treatment with minocycline or doxycycline or repeating 

the initial course of effective antibiotics produces high rates 

of subsequent remission.18,37,49

Of note, two cases of spontaneous resolution of CRP 

without any treatment have been reported.18,71 The time to 

achieving resolution ranges from 12 months to 39 months. 

However, opting for conservative management in patients 

in CRP is largely limited by the cosmetic distress it causes.

Conclusion
CRP is an uncommon and treatable keratinizing disorder 

predominantly afflicting adolescents and young adults. 

There have been many hypotheses of its etiology but its 

pathogenesis is still not well-defined. Its diagnosis is pre-

dominantly clinical, supported by consistent histological 

features.
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