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ABSTRACT

Atopic dermatitis (AD), the leading cause of
skin-related burden of disease worldwide, is
increasing in prevalence in developing coun-
tries of Asia, Africa, Latin America, and the
Middle East. Although AD presents similarly
across racial and ethnic groups as chronic and
relapsing pruritic eczematous lesions, some
features of the disease may be more or less

prominent in patients with darker skin. Despite
a similar presentation, consistent diagnostic
criteria and consistent treatment guidelines are
lacking. Because of these and other challenges,
adherence to treatment guidelines is difficult or
impossible. Previous studies have stated that
many patients with AD receive ineffective or
inappropriate care, such as oral antihistamines,
oral corticosteroids, or traditional medicines, if
they are treated at all; one study showed that
approximately one-third of patients received
medical care for their dermatologic condition;
of those, almost three-quarters received inap-
propriate or ineffective treatment. In addition,
other challenges endemic to developing coun-
tries include cost, access to care, and lack of
specialists in AD. Furthermore, most of the
available diagnostic criteria and treatment
guidelines are based on European and North
American populations and few clinical trials
report the racial or ethnic makeup of the study
population. Drug pharmacokinetics in varying
ethnicities and adverse effects in different skin
physiologies are areas yet to be explored. The
objective of this review is to describe the diag-
nosis, treatment, and management of AD in
developing countries in Asia, Africa, Latin
America, and the Middle East; to discuss the
differences among the countries; and to estab-
lish the unmet needs of patients with AD in
them. The unmet medical need for treatment of
AD in developing countries can be addressed by
continuing to train medical specialists, improve
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access to and affordability of care, and develop
new and effective treatments.
Funding Pfizer Inc.
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INTRODUCTION

Atopic dermatitis (AD) is a chronic, relapsing-
remitting skin disease characterized by pruritic
eczematous lesions [1], and it is the leading
cause of skin-related burden of disease globally
[2]. The pathogenesis of AD is multifactorial and
includes genetic factors, which have been
shown to vary across racial groups [3–5]. The
pathogenesis of AD also depends on environ-
mental factors; as a result, there are wide vari-
ations in epidemiology from country to country
[5, 6]. Although it seems to have leveled off in
developed countries, AD prevalence appears to
be increasing in developing countries [7], likely
because of increasing urbanization, pollution,
Western diet consumption, and obesity [6].
Among 13- to 14-year-old adolescents in the
International Study of Asthma and Allergies in
Childhood (ISAAC) Phase 3, AD prevalence for
Africa and Latin America was high at 12–14%
and 6–10%, respectively, whereas for Asian-
Pacific countries, the Eastern Mediterranean
region, and the Indian subcontinent values
were lower at 3–6%; among 6- to 7-year-old
children, AD prevalence for Asian-Pacific coun-
tries, Africa, and Latin America was high at
approximately 10%, whereas values for the
Eastern Mediterranean region and Indian sub-
continent were lower at 3–5% [8]. Likewise,
prevalence in the first 2 years of life was also
high at 7–27% in Asian-Pacific countries,
including South Korea [9], China [10], Singa-
pore [11], Malaysia [12], and Taiwan [13–15].
This review presents the diagnosis, treatment,
and management of AD in developing countries
in Asia, Africa, Latin America, and the Middle
East. We discuss the differences in epidemiol-
ogy, diagnosis, and treatment among the
countries to establish the unmet needs of

patients with AD living in these countries. This
article is based on previously conducted studies
and does not contain any studies with human
participants or animals performed by any of the
authors.

CLINICAL PRESENTATION

Overall, AD presents similarly across racial and
ethnic groups as chronic or relapsing pruritic
eczematous skin lesions; however, some fea-
tures may be more or less prominent in patients
with darker skin. Erythema is often less obvious
in patients with darker skin and may appear
reddish-blue or purple (violaceous) rather than
red [5, 16]. Perifollicular accentuation, papula-
tion, scaling, lichenification, and pigmentary
changes may also be more prominent in
patients with darker skin [5, 16, 17]. In addition,
Asian populations demonstrate greater helper T
cell (Th) 17/Th22 polarization than other pop-
ulations, leading to a phenotype that combines
features of AD and psoriasis [5, 18]. The pattern
of lesions may also vary, with patients who have
darker skin tones being more likely to present
with lesions on extensor surfaces rather than
the typical pattern of predominantly flexural
lesions [5, 16, 17, 19, 20].

Differences in age of onset, disease severity,
and genetic susceptibility may occur across
racial and ethnic groups. The prevalence of AD
in adults appears to be greater among some
Asian populations, potentially because of
higher rates of disease onset in adulthood
[16, 20–23]. Although their prevalence of the
two most common filaggrin (FLG) mutations
leading to AD (R501X and 2282del4) is lower,
patients of African descent appear to be at
greater risk for severe AD [16, 17]. Other studies
have reported the prevalence of different FLG
mutations in Asian patients (S1695X, Q1701X,
Q1745X, Y1767X, Q1790X, S2554X, S2889X,
S3296X, 3222del4, S1515X, Q2417X, and
K4022X) and Middle Eastern patients (S417S
and D1921N, among others) [24, 25]. Pruritus
may be more severe in patients with darker skin
[17, 19, 26, 27]. It must be noted, however, that
many of the available data on differences in
clinical presentations are based on data from
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patients of African descent living in the US or
Europe, not in developing countries.

DIAGNOSTIC CRITERIA

Hanifin and Rajka diagnostic criteria [28] and
the UK Working Party’s diagnostic criteria [29]
have both been used to diagnose AD in Chinese
[30, 31], Taiwanese [32], Indian [33], and South
African [34] patients (Table 1). However, in a
survey of Southeast Asian dermatologists, all
Indonesian respondents (100%) were familiar
with the UK Working Party’s diagnostic criteria,
whereas respondents from Malaysia (73%),
Singapore (75%), or Thailand (90%) were more
familiar with the Hanifin and Rajka criteria, but
less than half of the Filipino and Vietnamese
respondents (5–39%) were familiar with either
set of criteria [35].

Some population-specific diagnostic criteria
have been proposed (Table 1). Liu et al. [22]
proposed criteria for the diagnosis of AD in
Chinese adults and adolescents that are based
on only two features—persistent or recurrent
symmetrical AD for [6 months with one or
both of the following: (1) personal or familial
history of atopy and/or (2) elevated total serum
immunoglobulin (Ig) E level, positive allergen-
specific IgE, and/or eosinophilia. In an earlier
iteration, Kang and Tian [36] proposed criteria
for diagnosis in Chinese patients (regardless of
age) based on the presence of two basic features
(chronic or chronically relapsing pruritic der-
matitis and personal or family history of atopy)
or the first basic feature plus C 3 minor features
(onset before 12 years of age; xerosis, ichthyosis,
or palmar hyperlinearity; allergic conjunctivitis,
food intolerance, immediate skin reactivity,
eosinophilia, or elevated serum IgE level; ten-
dency to cutaneous infections or impaired cell-
mediated immunity; facial pallor, white der-
matographism, or delayed blanch; periorbital
darkening, perifollicular accentuation, or ten-
dency to nonspecific hand and foot dermatitis).
Wisuthsarewong and Viravan [37] proposed and
Wanitphakdeedecha et al. [38] validated criteria
for the diagnosis of AD in Thai patients older
than 13 years based on a history of flexural
dermatitis plus C 2 of the following: duration

[6 months, visible flexural dermatitis, and
visible dry skin. The Korean Atopic Dermatitis
Association [39] proposed the Reliable Estima-
tion of Atopic Dermatitis of ChildHood
(REACH) diagnostic criteria for South Korean
children 4–12 years of age based on the presence
of 2 major features (remitting-relapsing itchy
rash in the past 12 months, itchy rash on
antecubital/popliteal fossae in the past
12 months) or 1 major feature and C 4 minor
features (personal/family history of atopy; itchy
rash around/on the eyes, ears, lips, neck, infra-
gluteal folds, wrist/ankle joints; or itch when
sweating in the past 12 months; unusually dry
skin in past 12 months). Last, the South African
Childhood Atopic Eczema Working Group [40]
proposed criteria for South African children
based on the presence of pruritus plus C 3 of the
following: flexural dermatitis, previous flexural
dermatitis, dry skin, other atopic disease, and/or
onset before 2 years of age.

The American Academy of Dermatology has
published diagnostic criteria as well [41]. These
are largely based on the Hanifin and Rajka cri-
teria [28].

TREATMENT GUIDELINES

Treatment guidelines are available for Asian-
Pacific countries overall [42, 43] and Taiwan
[44], Singapore [45], South Korea [46–48], and
India [49–51], specifically; Latin America overall
[52] and Mexico [53, 54] and Argentina [55]
specifically; South Africa [40, 56, 57]; and the
Middle East [58] (Table 2). Unfortunately, no
treatment guidelines could be identified for
other countries in Africa or the Middle East. It is
not clear whether emerging market-specific cri-
teria are preferred by physicians. One survey of
South Korean physicians found that 97% of
pediatric allergists preferred the South Korea-
specific allergy guidelines, whereas dermatolo-
gists preferred the South Korean, European, and
American dermatology guidelines about equally
[59].

All of these treatment guidelines largely
reflect the American Academy of Dermatology
(AAD) [41, 60–62], the American Academy of
Allergy, Asthma, and Immunology (AAAAI)/
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American College of Allergy, Asthma, and
Immunology (ACAAI) [63], and European
guidelines [64, 65], with skin care and hydra-
tion, trigger avoidance, topical anti-inflamma-
tory drugs [topical corticosteroids (TCSs) or
topical calcineurin inhibitors (TCIs)] as first-line
treatment for mild-to-moderate AD; short
courses of systemic corticosteroids and pho-
totherapy as second-line treatment for
moderate-to-severe AD; and systemic immuno-
suppressive therapies or biologics if further
treatment is necessary for severe AD. However,
some do differ in their recommendations
regarding TCI use—the Middle Eastern [58] and
Latin American guidelines [52], and one of the
Mexican [54] (but not the other Mexican [53] or
Argentinian [55] guidelines) recommend TCIs
as first-line treatment, whereas one of the South
African guidelines [57] is silent on this, and the
rest recommend TCIs as second-line treatment.
Regarding oral antihistamine use, one of the
Mexican [54], one of the South Korean [47], and
one of the South African [57] guidelines rec-
ommend them for pruritus relief; however, the
rest only suggest the use of oral antihistamines
in the context of other atopic comorbidities or
for their sedating effects. Some guidelines also
specifically address issues with AD management
in tropical and subtropical regions, including
the occlusiveness of ointments/emollients and
the practicality of wet wrap therapy in hotter,
more humid climates [42, 52, 66].

GUIDELINE ADHERENCE/
PHARMACOLOGIC TREATMENT
UTILIZATION

Adherence to treatment guidelines was quite
good regarding topical treatment of AD in sur-
veys of physicians in Southeast Asia; however,
adherence to systemic treatments was not as
high. The use of emollients for clearance and
maintenance was high (98–100% and 86–100%,
respectively) among dermatologists surveyed
from the Philippines, Thailand, Malaysia, and
Singapore but was significantly less likely
among dermatologists from Vietnam or
Indonesia [35]. The use of topical anti-inflam-
matory therapies was also quite high, withT
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91–100% of respondents prescribing TCSs
[35, 59]. The majority (86–90%) of respondents
from Singapore, Thailand, and South Korea had
used TCIs; however, few (9–24%) of the
respondents from Indonesia, Malaysia, or Viet-
nam had used them, mostly because of a lack of
access to these medications (55–67%) [35, 59].

The use of oral antihistamines (86–100%)
and oral corticosteroids (67–100%) was quite
high [35, 59], despite the lack of recommenda-
tions for their use or against it. Single-center
studies conducted in India and Pakistan showed
that most patients are treated with emollients
(95%) and topical anti-inflammatory therapies
(75%, nearly all TCSs) [20, 67, 68] in accordance
with guidelines. However, 75% of patients
received antihistamines [20] and 25–78%
received oral corticosteroids, although they
were prescribed on a short-term basis [20, 67].
Although treatment guidelines caution against
chronic use of systemic corticosteroids, they are
used this way quite frequently in Latin America
[52].

UTILIZATION OF TRADITIONAL/
HERBAL REMEDIES

The Asian-Pacific, Taiwanese, and South Korean
guidelines recommend that patients be advised
about the lack of high-quality evidence to sup-
port the use of traditional/herbal remedies
[42–44, 47]. Accordingly, a majority of South-
east Asian dermatologists surveyed do not rec-
ommend the use of these alternative treatments
[35]. However, in many developing countries,
traditional medicine continues to play an
important role in meeting healthcare needs
[69]. In surveys of South Korean patients with
AD, approximately 70% reported using com-
plementary alternative medicine (i.e., bath
therapy, dietary therapy, health supplements,
massage, traditional Chinese medicine, topical
applicants) [70, 71]. In Brazilian AD and Nige-
rian dermatology populations, the prevalence
of use was only slightly less at 64% and 65%,
respectively [72, 73].

In areas of limited resources, these remedies
are often more accessible and less expensive
than pharmacologic treatments; however, their

efficacy may be limited and is largely unproven.
In fact, only 32% of South Korean users believed
that their AD had improved with complemen-
tary alternative medicine [71]. A recent
Cochrane review failed to find sufficient high-
quality evidence to support the use of Chinese
herbal medicine [74], and 76% of allergists and
dermatologists surveyed in South Korea believe
that the lack of evidence for complementary
alternative medicine was a barrier to proper AD
management. Although traditional/herbal
remedies are often perceived as being safer than
pharmacologic treatments, they are not without
some concerning potential side effects, includ-
ing liver and kidney toxicity, and are more
often subject to contamination [5, 75]. How-
ever, the greater use of these alternative treat-
ments observed in older children with longer-
standing disease [72, 76, 77] and children with
more atopic comorbidities/higher IgE levels—
although this difference was not significant
[76, 77]—may reflect frustration with pharma-
cologic treatments or fear of using higher doses
of pharmacologic treatments for more severe/
recalcitrant disease. In fact, approximately one-
third of traditional Chinese medicine users
(31–36%) use it in combination with corticos-
teroids or other ‘‘Western medicine’’ [76, 77],
possibly in an effort to reduce the need for TCSs
[78] (see the Challenges in AD Management
section for more information on TCS misuse).

CHALLENGES IN AD
MANAGEMENT

Some challenges in AD management are uni-
versal. Thus far, no cure exists for AD, and
treatment is targeted at symptom management.
Currently available treatments for severe AD are
costly and require subcutaneous injection (e.g.,
dupilumab [79]) or associated with significant
adverse effects (e.g., systemic corticosteroids
[80]). Topical corticosteroids, the mainstay of
treatment for mild-to-moderate AD, require
complex dosing regimens (i.e., low potency for
the face and neck, higher potency for other
body areas) [81], are associated with significant
adverse effects when used chronically [82], and
can lead to hypopigmentation in darker skin
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[5, 16]. These problems have led to corticos-
teroid phobia among many patients with AD
and underuse and/or nonuse of prescribed TCSs
[40, 59, 70, 83]. However, in India, most TCSs
are available over the counter, which has led to
misuse [84, 85]; efforts are underway to curtail
this practice by making TCSs available by pre-
scription only [86].

Other challenges are more specific to devel-
oping countries. Limited/ineffective healthcare
systems [59, 87] and a lack of specialists with
training in the management of AD [59, 88] are
among the major challenges. In addition,
regional differences in availability (Table 3)
[89–120] present a challenge, as does the cost of
AD treatment [121, 122], especially for newer,
more effective treatments [123–125]. Lower
socioeconomic status can also have a negative
impact on access to care and adherence to
treatment [17, 121], and the differences in
clinical presentation and symptoms for patients
with darker skin tones and different ethnic ori-
gins mentioned above may lead to delayed
diagnosis and, in turn, more severe disease at
diagnosis.

Other challenges arise from the fact that
most diagnostic criteria and guidelines have
been developed for European and North Amer-
ican populations, and very few clinical studies
of dermatologic treatments (11%) conducted
outside/not exclusively within the US even
report the racial or ethnic makeup of the study
population [126]. Although approximately 60%
of US-based studies do include such informa-
tion [126, 127], the applicability to developing
countries is, of course, limited because of dif-
ferences in environment, etc.

The efficacy and safety of several treatments
have been assessed in patients living in devel-
oping countries (including tacrolimus for
patients in China [128], South Korea [129],
Thailand [130], and Bangladesh [131]; TCSs for
patients in Singapore [132], India [133], and
Bangladesh [131]; and methotrexate for patients
in Egypt [134]). In one analysis, results from
clinical studies of tacrolimus conducted in eight
Asian countries (China, Indonesia, South Korea,
Malaysia, Philippines, Singapore, Taiwan, and
Thailand) were pooled and found to be similar
to those observed for studies conducted in the

US and Europe [135]. However, differences
between racial groups in drug pharmacokinetics
and skin physiology may affect treatment
response (although to a lesser degree than other
factors, such as age and skin barrier function),
and the potential for these differences to affect
outcomes remains largely unexplored [5].

CONCLUSIONS

Globally, a substantial unmet medical need
exists in AD management. This need is magni-
fied in developing countries by many of the
factors discussed above and may lead to inade-
quate or inappropriate treatment. In fact, 15%
of patients in one community-based study in
Singapore reported receiving no treatment
[136]. In another study, only 36% of patients in
an area of North India with limited resources
sought medical care for their dermatologic
condition, and 69% received inappropriate or
ineffective treatment according to the authors
[137].

Increased training of primary care physi-
cians and specialists, changes in healthcare
systems to improve access and affordability of
care, and the development of new and more
effective treatments will help reduce this
unmet need. In addition, innovations in
healthcare delivery such as teledermatology
[138, 139] and task sharing/shifting [140] may
also improve patient care. Patient and caregiver
education may also improve AD treatment
adherence and clinical outcomes as well as
patient and family quality of life in developing
countries [141–145].
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Atópica. México: Secretarı́a de Salud; 2014. http://
www.cenetec.salud.gob.mx/descargas/gpc/Catalogo
Maestro/IMSS-706-14-TxDermatitisatopica/706GER.
pdf. Accessed 27 Jul 2018.

54. Rincon-Perez C, Larenas-Linnemann D, Figueroa-
Morales MA, et al. Mexican consensus on the diag-
nosis and treatment of atopic dermatitis in adoles-
cents and adults. Rev Alerg Mex. 2018;65(Suppl
2):s8–88.

55. Comite Nacional de Dermatologia. Atopic der-
matitis: national consensus 2013. Arch Argent
Pediatr. 2014;112:293–4.

56. Sinclair W, Aboobaker J, Jordaan F, Modi D, Todd G.
Management of atopic dermatitis in adolescents
and adults in South Africa. S Afr Med J.
2008;98:303–19.

57. Republic of South Africa Essential Drugs Pro-
gramme. Primary healthcare standard treatment
guidelines and essential medicines list. 5th ed.
Republic of South Africa: National Department of
Health; 2014. http://www.kznhealth.gov.za/
pharmacy/edlphc2014a.pdf. Accessed 11 Sep 2018.

58. Reda AM, Elgendi A, Ebraheem AI, et al. A practical
algorithm for topical treatment of atopic dermatitis
in the Middle East emphasizing the importance of
sensitive skin areas. J Dermatolog Treat.
2018;30:1–8.

59. Yum HY, Kim HH, Kim HJ, KAAACI Work Group on
Severe/Recalcitrant Atopic Dermatitis, et al. Current
management of moderate-to-severe atopic der-
matitis: a survey of allergists, pediatric allergists and
dermatologists in Korea. Allergy Asthma Immunol
Res. 2018;10:253–9.

60. Eichenfield LF, Tom WL, Berger TG, et al. Guideli-
nes of care for the management of atopic dermatitis:
section 2. Management and treatment of atopic
dermatitis with topical therapies. J Am Acad Der-
matol. 2014;71:116–32.

61. Sidbury R, Davis DM, Cohen DE, American Acad-
emy of Dermatology, et al. Guidelines of care for
the management of atopic dermatitis: section 3.
Management and treatment with phototherapy and
systemic agents. J Am Acad Dermatol.
2014;71:327–49.

62. Sidbury R, Tom WL, Bergman JN, et al. Guidelines
of care for the management of atopic dermatitis:

Dermatol Ther (Heidelb) (2019) 9:685–705 701

http://www.cenetec.salud.gob.mx/descargas/gpc/CatalogoMaestro/IMSS-706-14-TxDermatitisatopica/706GER.pdf
http://www.cenetec.salud.gob.mx/descargas/gpc/CatalogoMaestro/IMSS-706-14-TxDermatitisatopica/706GER.pdf
http://www.cenetec.salud.gob.mx/descargas/gpc/CatalogoMaestro/IMSS-706-14-TxDermatitisatopica/706GER.pdf
http://www.cenetec.salud.gob.mx/descargas/gpc/CatalogoMaestro/IMSS-706-14-TxDermatitisatopica/706GER.pdf
http://www.kznhealth.gov.za/pharmacy/edlphc2014a.pdf
http://www.kznhealth.gov.za/pharmacy/edlphc2014a.pdf


section 4. Prevention of disease flares and use of
adjunctive therapies and approaches. J Am Acad
Dermatol. 2014;71:1218–33.

63. Schneider L, Tilles S, Lio P, et al. Atopic dermatitis: a
practice parameter update 2012. J Allergy Clin
Immunol. 2013;131:295–9.

64. Wollenberg A, Barbarot S, Bieber T, European Der-
matology Forum (EDF), The European Academy of
Dermatology and Venereology (EADV), The Euro-
pean Academy of Allergy and Clinical Immunology
(EAACI), et al. Consensus-based European guideli-
nes for treatment of atopic eczema (atopic der-
matitis) in adults and children: part I. J Eur Acad
Dermatol Venereol. 2018;32:657–82.

65. Wollenberg A, Barbarot S, Bieber T, European Der-
matology Forum (EDF), The European Academy of
Dermatology and Venereology (EADV), The Euro-
pean Academy of Allergy and Clinical Immunology
(EAACI), et al. Consensus-based European guideli-
nes for treatment of atopic eczema (atopic der-
matitis) in adults and children: part II. J Eur Acad
Dermatol Venereol. 2018;32:820–78.

66. Dhar S. Topical therapy of atopic dermatitis. Indian
J Paediatr Dermatol. 2013;14:4.

67. Rajar UDM, Kazi N, Kazi SAF. The profile of atopic
dermatitis in out patient department of dermatol-
ogy Isra University Hospital. Med Forum Mon.
2015;26:10–3.

68. Dilnawaz M, Sheikh ZI. Clinical audit of national
institute of clinical excellence (NICE) technology
appraisal guidance (TAG) 81 and 82/clinical guide-
lines (CG57) on atopic eczema in children. J Pak
Assoc Dermatol. 2013;23:47–51.

69. World Health Organization. WHO traditional
medicine strategy: 2014–2023. 2013. http://apps.
who.int/iris/handle/10665/92455. Accessed 11 Sep
2018.

70. Kim DH, Kang KH, Kim KW, Yoo IY. Management
of children with atopic dermatitis. Pediatr Allergy
Respir Dis. 2008;18:148–57.

71. Kim GW, Park JM, Chin HW, et al. Comparative
analysis of the use of complementary and alterna-
tive medicine by Korean patients with androgenetic
alopecia, atopic dermatitis and psoriasis. J Eur Acad
Dermatol Venereol. 2013;27:827–35.

72. Aguiar Júnior N, Costa IM. The use of alternative or
complementary medicine for children with atopic
dermatitis. An Bras Dermatol. 2011;86:167–8.

73. Ajose FO. Some Nigerian plants of dermatologic
importance. Int J Dermatol. 2007;46(Suppl
1):48–55.

74. Gu S, Yang AW, Xue CC, et al. Chinese herbal
medicine for atopic eczema. Cochrane Database
Syst Rev. 2013;9:CD008642.

75. Chan K. Chinese medicinal materials and their
interface with Western medical concepts.
J Ethnopharmacol. 2005;96:1–18.

76. Chen YC, Lin YH, Hu S, Chen HY. Characteristics of
traditional Chinese medicine users and prescription
analysis for pediatric atopic dermatitis: a popula-
tion-based study. BMC Complement Altern Med.
2016;16:173.

77. Lin JF, Liu PH, Huang TP, et al. Characteristics and
prescription patterns of traditional Chinese medi-
cine in atopic dermatitis patients: ten-year experi-
ences at a medical center in Taiwan. Complement
Ther Med. 2014;22:141–7.

78. Chen HY, Lin YH, Wu JC, et al. Use of traditional
Chinese medicine reduces exposure to corticos-
teroid among atopic dermatitis children: a 1-year
follow-up cohort study. J Ethnopharmacol.
2015;159:189–96.

79. Kuznik A, Bego-Le-Bagousse G, Eckert L, et al. Eco-
nomic evaluation of dupilumab for the treatment of
moderate-to-severe atopic dermatitis in adults.
Dermatol Ther (Heidelb). 2017;7:493–505.

80. Liu D, Ahmet A, Ward L, et al. A practical guide to
the monitoring and management of the complica-
tions of systemic corticosteroid therapy. Allergy
Asthma Clin Immunol. 2013;9:30.

81. Eichenfield LF, Boguniewicz M, Simpson EL, et al.
Translating atopic dermatitis management guideli-
nes into practice for primary care providers. Pedi-
atrics. 2015;136:554–65.

82. Hengge UR, Ruzicka T, Schwartz RA, Cork MJ.
Adverse effects of topical glucocorticosteroids. J Am
Acad Dermatol. 2006;54:1–15.

83. Li Y, Han T, Li W, Li Y, Guo X, Zheng L. Awareness
of and phobias about topical corticosteroids in
parents of infants with eczema in Hangzhou, China.
Pediatr Dermatol. 2018;35:463–7.

84. Saraswat A, Lahiri K, Chatterjee M, et al. Topical
corticosteroid abuse on the face: a prospective,
multicenter study of dermatology outpatients.
Indian J Dermatol Venereol Leprol. 2011;77:160–6.

85. Mukherjee S, Era N, Banerjee G, Kumar Tripathi S.
Assessment of corticosteroid utilization pattern
among dermatology outpatients in a tertiary care
teaching hospital in Eastern India. Int J Green
Pharm. 2016;10:S178.

702 Dermatol Ther (Heidelb) (2019) 9:685–705

http://apps.who.int/iris/handle/10665/92455
http://apps.who.int/iris/handle/10665/92455


86. Coondoo A. Topical corticosteroid misuse: the
Indian scenario. Indian J Dermatol. 2014;59:451–5.

87. Obeng BB, Hartgers F, Boakye D, Yazdanbakhsh M.
Out of Africa: what can be learned from the studies
of allergic disorders in Africa and Africans? Curr
Opin Allergy Clin Immunol. 2008;8:391–7.

88. Meintjes KF, Nolte AG. Parents’ experience of
childhood atopic eczema in the public health sector
of Gauteng. Curationis. 2015;38:1215.

89. China Food and Drug Administration (CFDA).
Database of approved active pharmaceutical ingre-
dients (APIs) and API manufacturers in China [on-
line database]. http://app1.sfda.gov.cn/datasearch
eng/face3/base.jsp?tableId=85&tableName=TABLE
85&title=Database%20of%20approved%20Active%
20Pharmaceutical%20Ingredients%20(APIs)%20and
%20API%20manufacturers%20in%20China&bcId=
136489131226659132460942000667. Accessed 27
Aug 2018.

90. Drug Office, Department of Health, The Govern-
ment of the Hong Kong Special Administrative
Region. Drug database [online database]. http://
www.drugoffice.gov.hk/eps/do/en/consumer/
search_drug_database.html. Accessed 21 Oct 2019.

91. Badan Pengawas Obat dan Makanan Republik
Indonesia. Cek produk BPOM [online database].
http://cekbpom.pom.go.id/. Accessed 21 Oct 2019.

92. Bahagian Regulatori Farmasi Negara (NPRA),
Malaysia. QUEST 3? sistem pPendaftaran produk
and perlesena [online database]. http://npra.moh.
gov.my/q3plus/index.php/products-search. Acces-
sed 27 Aug 2018.

93. Food and Drug Administration, Republic of Philip-
pines. Registered drugs [online database]. https://
ww2.fda.gov.ph/index.php/consumers-corner/
registered-drugs-2. Accessed 21 Oct 2019.

94. Health Sciences Authority, Singapore Government.
Register of therapeutic products [online database].
https://eservice.hsa.gov.sg/prism/common/
enquirepublic/SearchDRBProduct.do?action=load.
Accessed 21 Oct 2019.

95. Ministry of Food and Drug Safety, Republic of
Korea. Drug search [online database]. http://www.
mfds.go.kr/eng/search/searchEn.do. Accessed 21
Oct 2019.

96. Food and Drug Administration, Ministry of Health
and Welfare. [Western medicine, medical equip-
ment, medicine-containing cosmetics license
inquiry] [online database]. https://www.fda.gov.tw/
MLMS/H0001.aspx. Accessed 21 Oct 2019.

97. MIMS-Thailand. Drug advanced search [online
database]. http://www.mims.com/thailand/drug/
advancedsearch/. Accessed 28 Aug 2018.

98. MIMS-Vietnam. [Advanced drug search] [online
database]. http://www.mims.com/vietnam/drug/
advancedsearch/. Accessed 28 Aug 2018.

99. BDdrugs.com. Drug index of Bangladesh [online
database]. http://bddrugs.com/product1.php.
Accessed 21 Oct 2019.

100. Medline India. Generic index [online database].
http://www.medlineindia.com/generic%20index.
html. Accessed 21 Oct 2019.

101. Drug Regulatory Authority of Pakistan. Registered
drugs [online database]. https://public.dra.gov.pk/
rd/HTMLClient/default.htm. Accessed 21 Oct 2019.

102. Administración Nacional de Medicamentos, Ali-
mentos y Tecnologı́a Médica (ANMAT), Ministerio
de Salud, Presidente de la Nación Argentina. Vade-
mécum nacional de medicamentos [online data-
base]. https://servicios.pami.org.ar/vademecum/
views/consultaPublica/listado.zul. Accessed 21 Oct
2019.

103. Agência Nacional de Vigilância Sanitária (ANVISA),
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