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Introduction 
Histiocytosis is a heterogeneous group of 
multisystem diseases defined by the accumulation of 

proliferative cells presumed to have originated from 
macrophages or dendritic cells. The Working Group 
of the Histiocyte Society produced the first 
categorization of histiocytosis in 1987, which 
comprised three categories: Langerhans cell, non-
Langerhans cell histiocytosis, as well as malignant 
histiocytosis [1]. Although Dr. Thomas Smith first 
recorded instances of histiocytosis in 1865, it has 
only been in recent years that the pathogenesis of 
these illnesses has begun to be explained via the use 
of molecular analysis [2]. Pluripotent stem cells 
present in bone marrow give rise to histiocytes. 
Histiocytes can become dedicated, developing into 
certain groupings of specialized cells in response to 
various cytokines such as granulocyte-macrophage 
colony-stimulating factor, interleukin IL3, IL4, tumor 
necrosis factor, and others. One of two lineages can 
form from dedicated histiocytes: Macrophages and 
monocytes are examples of antigen-processing cells. 
Interdigitating reticulum cells, Langerhans cells, and 
dendritic cells are examples of antigen-presenting 
cells, with Langerhans cells being dendritic cells 
located in the epidermis [3]. These dendritic cells 
express CD1a/CD207 [3]. Eosinophilic granuloma 
(most commonly bone), Hand-Schuller Christian 
disease, Letterer-Siwe disease, and Hashimoto-
Pritzker disease are some of the clinical 
manifestations of LCH that have historically been 
characterized as separate entities. Over time, it  

Abstract 
Histiocytosis is a set of distinct proliferative illnesses 
defined by the proliferation and infiltration of varied 
numbers of dendritic cells, macrophages, and 
monocytes in the afflicted tissues. The skin and other 
organs may be impacted by the inflammatory 
infiltration. It can occur at any age. The severity of the 
symptoms can range from mild to severe, depending 
on the degree and type of organ involvement. 
Although certain forms of histiocytosis can be fatal, 
others can be treated successfully without sequelae. 
Langerhans cell histiocytosis manifests itself clinically 
in both children and adults. A combination of clinical, 
histological, and radiological tests is required to 
achieve a diagnosis. A severe, multisystemic, acute 
form of Langerhans cell histiocytosis is called 
Letterer-Siewe illness, which usually affects infants in 
their first year of life. In this article, we provide a brief 
literature review and a case study of a 9-month-old 
girl who presented with recurring gastrointestinal 
problems as the first sign of Letterer-Siwe disease. 
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became clear that not all instances fell neatly into the 
initial, rigorous categories and that many of them 
had overlapping characteristics [4]. Langerhans cell 
histiocytosis has the potential to affect the central 
nervous system, thymus, lymph nodes, liver, skin, 
bones, and lungs. Children usually have an estimated 
incidence of 8-9 per million per year [5]. In addition, 
1% of patients have been shown to have familial 
clustering and twin studies have revealed that 
monozygotic twins have a greater incidence of 
concordance than dizygotic twins (92% compared to 
10%), [5]. The median age of diagnosis is 3.5 years. 
The male-to-female ratio is 2:3 [4]. With a mortality 
rate of at least 50%, Abt-Letterer-Siwe disease (LSD) 
is considered to be the most serious variant of LCH 
and is usually seen before one year of age. German 
doctor Erich Letterer began researching the Abt-
Letterer-Siwe illness in 1924. The earliest clinical 
report of the illness was published in 1933 by 
Swedish doctor Sture Siwe [6]. Due to the prognostic 
significance of the particular damaged organ in LSD, 
high-risk organs, including the bone marrow, liver, 
and spleen, can cause death during intrauterine life 
or just a few weeks after delivery. Skin, lymph nodes, 
digestive tracts, and central nervous system 
involvement are regarded as low-risk organs [7]. 
Involvement of the digestive tract in LCH is  

uncommon (1-5%). Due to the vagueness of 
gastrointestinal tract (GIT) symptoms, like those of a 
food allergy, its occurrence is likely underreported 
[8]. According to a review of the literature, 62% of 
children were female and under the age of two in 
virtually all cases of GIT involvement [9]. Targeted 
treatment may take precedence over chemotherapy 
in light of recent findings of driver mutations in the 
BRAF and mitogen-activated protein kinase pathway 
(MAP2K1) genes in LCH [10]. 
 

Case Synopsis 
A 9-month-old girl was admitted to the Children’s 
Clinical Hospital ZA Bashlyaeva, Moscow, Russia, 
with a history of loose stools with mucus and streaks 
of blood and a reduced rate of weight gain since 
three months of age. The infant was on mixed 
feeding with an adapted milk formula. There were no 
food restrictions in the mother's diet. Switching to a 
hypoallergenic formula had a temporary positive 
effect. At four months, a seborrheic scaly rash 
appeared on the scalp and diaper area. From the 
words of the mother, the infant did not gain weight 
well on the background of complementary foods 
due to chronic diarrhea. Nifuroxazide syrup was tried 
along with oral rehydration with some improvement.  

 
Figure 1. A) Yellowish, scaly, and erythematous papular eruption on the scalp. B) Crusted papules on erythematous base with yellow 
exudates on the back. C) Intertrigo like rash in the axillary folds, with distinct boundaries and deep fissures. D) Against the background of 
erythema, multiple ulcers in the anogenital area, covered with fibrinous plaque without signs of epithelization. 

A 

C
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A lactose-free formula was used for 2-3 weeks 
without problems. From the detailed history that 
was taken on admission, the mother's previous 
pregnancy ended with intrauterine fetal death at 20 
weeks of gestation. The present infant's prenatal 
history included a threatened abortion in the first 
trimester, gestational diabetes in the second 
trimester, and early term labor at 38 weeks gestation. 
The following parameters were met at birth: body 
weight 2650g, height 50cm, and Apgar score 8-9. On 
admission to the hospital, the infant was afebrile, 
weighed 7.1kg, conscious, active, and had normal 
vital parameters. The cervical lymph nodes were 
palpable. The abdomen was soft and non-tender. 
The cardiac and respiratory examinations were 
unremarkable. Skin examination revealed multiple 
cutaneous eruptions on the scalp, axilla, back, and 
perineum (Figure1). The eruption was yellowish, 
scaly, and erythematous on the scalp. Crusted 
papules with yellow exudates were seen on the back. 
In the axillary folds, the rash was similar to intertrigo,  

but with distinct boundaries and deep fissures. In the 
anogenital area, against the background of 
erythema, multiple ulcers were noted, covered with 
fibrinous plaque without signs of epithelization. A 
yellowish white plaque was seen on the tongue. A 
routine blood examination showed white blood cells 
at 12.9×109/L (normal 6.5-12.5×109/L) with a 
moderate elevation of lymphocyte percentage, 
hemoglobin 98g/L (normal 100-145g/L), serum iron 
4.4μmol/L (normal 8-28μmol/L), total protein level 
45g/L (normal 57-78g/L), and albumin 32 g/L 
(normal 29-51g/L). The liver function tests, renal 
function tests, blood glucose, IgE level, and other 
parameters were normal. Viral serology, 
toxoplasmosis, rubella, cytomegalovirus, herpes 
simplex, and HIV TORCH screen, and syphilis tests 
were negative except for cytomegalovirus (IgM and 
IgG positive). Blood and stool cultures were negative. 
An abdominal ultrasound revealed mesenchymal 
lymphadenopathy with no organomegaly. On 
ultrasound, a decrease in the size of the thymus 
gland was seen. The skull X-ray and skeletal survey 
were normal. Esophagogastroduodenoscopy and 
colonoscopy revealed erosive gastritis, atrophic 
ulcerative duodenitis, and erosive colitis, 
respectively. A biopsy of colonic mucosa showed 
granulomatous lesions with a characteristic 
inflammatory infiltrate composed mainly of 
histocytes mixed with eosinophils and neutrophils 
(Figure 2). CD1a, S100, and CD207 (Langerin) 
immunohistochemistry were strongly positive 
(Figure 3). Once the diagnosis of multisystemic 
Langerhans cell histiocytosis (MS-LCH) was 
confirmed, treatment was started with mesalazine 
250mg twice a day for 7 days; diphenhydramine 
intramuscular 0.1ml; metronidazole 50mg; and 
ceftriaxone 0.35g twice a day for 5 days. Topical  

Figure 2. A biopsy of the gastrointestinal tract and colonic 
mucosa showed granulomatous lesions with a characteristic 
inflammatory infiltrate composed mainly of histocytes (medium-
sized cells with eosinophilic cytoplasm and a bean-shaped 
nucleus with a central nuclear notch) mixed with eosinophils and 
neutrophils. H&E, 20×.  

Figure 3. In an immunohistochemical study, the cells of the infiltrate are positive in reactions with antibodies to A) S100, 10×; B) CD1a, 
10×; and C) CD207 (Langerin), 20×. 

B A C
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treatments included hydrocortisone ointment with 
natamycin and neomycin, zinc, and dexpanthenol 
cream, applied twice daily to skin folds for 5 days. The 
infant was then transferred to the pediatric oncology 
department, where oral prednisone (1.3mg/kg/day, 
40mg/m2, in three divided doses for four weeks, 
tapering over a period of two weeks) and vinblastin 
(0.2mg/kg/dose, 6mg/m2/dose, i.v. bolus on day one 
of weeks 1, 2, 3, 4, 5, and 6) were planned. 
Improvement was seen after four months of follow-
up following the chemotherapy block as determined 
by CT scan of the organs of the abdominal cavity, 
retroperitoneal space, and pelvis). The nature of the 
stools improved and the skin eruption resolved, 
leaving residual pigmentation (Figure 4). 

 

Case Discussion 
Langerhans Cell Histiocytosis, also known as "class I 
histiocytosis" or "histiocytosis X," is a rare type of 
hyperplastic cellular disorder characterized by an 
increased number of Langerhans cells in the skin and 
other organs. 

Etiology and pathophysiology 
It has been argued for years whether the origin of 
disease is due to an immunological reactionary 
inflammatory process, a benign proliferative illness, 
or a malignancy. Despite the fact that the causes of 
inflammation are poorly understood, a prominent 
immune infiltration, comprised of dendritic cells and 
activated T cells as well as an excess of inflammatory 
cytokines (including IL1and IL17), is a hallmark of 
Langerhans cell histiocytosis lesions. High quantities 
of programmed cell death ligands are expressed in 
Langerhans cell histiocytosis lesions, and invading T 

lymphocytes express the programmed cell death 
proteins. The long-running controversy about 
Langerhans cell histiocytosis began as it was 
considered a case of inflammatory activation of 
Langerhans cells through these histological 
alterations [11,12]. These reactive histiocytes have a 
benign appearance and modest mitotic activity. 
Therefore, LCH is viewed in this context as an 
immunological reaction disease in which normal 
cells multiply in response to numerous 
environmental stimuli (like infections) and usually 
resolve spontaneously or after treatment with anti-
inflammatory agents. 

Rollins and colleagues examined CD1a+ cells 
extracted from LCH lesion biopsies using better 
sequencing technology and discovered recurring 
BRAF V600E mutations in more than 50% of the 
patients [13]. Later research revealed that LCH 
almost always contains the BRAF V600E (65-70%) or 
alternative activating MAPK pathway (20%) gene 
alterations, as well as other BRAF mutations and 
MAP2K1 mutations [14]. These changes result in 
aberrant activation of the ERK gene, which regulates 
intercellular signals. These mutations are not 
inherited and are genetic accidents that happen 
during DNA copying in dendritic cells [14]. The stage 
of differentiation of the cell at which the activating 
somatic MAPK mutation arises determines the 
severity of the illness. MAPK gene mutations of stem 
cells from bone marrow cause high-risk multisystem 
LCH ( liver, spleen, bone marrow); somatic MAPK 
mutations of committed dendritic precursor cells in 
the blood cause low-risk multisystem Langerhans 
cell histiocytosis (skin, gastrointestinal tract, central 
nervous system, lymph node, and lung). However, 
somatic MAPK mutations of more mature dendritic 
cells in the blood cause low-risk single-system LCH 
[15]. These findings point to a neoplastic genesis of 
the illness due to the disruption of the intracellular 
processes that regulate cell growth, proliferation, 
and differentiation. However, genetic susceptibility 
has also been proposed because of greater familial 
occurrence, increased appearance in identical twins, 
and the link to human leukocyte antigens such as 
HLADRB1*03, CW7, and DR4 [16]. Murakami et al. 
reported that BRAF mutations can promote a 

Figure 4. Significant improvement in the scalp, back, and 
perineum skin rash, followed by slight residual pigmentation.
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protracted inflammatory response following 
infection [17]. On the other hand, there are data that 
support the neoplastic concept since it was shown 
that LCH lesions had higher expression of Ki67, p53, 
Hras, cmyc, and Bcl2 [5]. 

Classification 
According to the International Histiocytosis Society's 
proposed classification of histiocytic alterations in 
2016, patients are divided into five groups based on 
clinical, histological, and molecular characteristics. 
These groups are: group I-Langerhans; group C-
cutaneous and mucocutaneous; group M-malignant 
histiocytosis; group R-Rosai Dorfman disease; and 
group H-hemophagocytic lymphohistiocytosis [18]. 
Langerhans cell histiocytosis is classified based on 
how many systems are involved (single versus 
multisystem) and whether risk organs are affected. 
Many kinds of this illness reflect its vast clinical 
spectrum, including eosinophilic granuloma (focal 
chronic), Hands-Shuller-Christian disease 
(disseminated chronic), and Letterer-Siwe disease 
(disseminated acute), [19]. 

Clinical manifestations 
The age ranges that are impacted differ depending 
on the presentation. The multisystemic form often 
occurs relatively early (less than two years), whereas 
the unifocal form is typically seen in late childhood. 
Although numerous adult cases have been 
documented in the literature, the disease affects 
adults less commonly. The organs that are most 
frequently impacted include the bone (80%), skin 
(33%), pituitary (25%), liver (jaundice, elevated liver 
enzymes, or decreased albumin), spleen, and lung 
(cough, chest pain, and tachypnea), (15%), and 
lymph nodes (5-10%), [4]. 

Because isolated skin lesions are seen in less than 2% 
of cases, skin involvement is usually associated with 
multi-systemic disease [20]. When skin 
manifestations are presented as an early finding of 
Langerhans cell histiocytosis, they are frequently 
misdiagnosed as seborrheic dermatitis, diaper 
dermatitis, candidiasis, or atopic dermatitis. Like in 
the infant in this case report, it usually affects skin 
folds (the neck, axilla, and perineum) and presents as 
red, pink, or skin-colored pruritic papules and 
plaques with central ulceration and yellow crusts. On 

the scalp, scaly white-to-yellow erythematous 
lesions mimicking seborrheic dermatitis can be seen. 
Vesicular, pustular, lichenoid, eczematous, 
hemorrhagic, and polymorphic eruptions have been 
described [21]. Mucosal lesions like ulcers in the 
genital area or oral mucosa are also encountered. 
Non-specific nail changes like paronychia or 
onycholysis have also been reported [22]. 

Patients with either single-system or multisystem 
diseases may experience systemic symptoms such as 
fever, weight loss, malaise, and lymphadenopathy. 
The involvement of the gastrointestinal tract in LCH 
is highly uncommon, with very diverse and non-
specific symptoms that can be misinterpreted 
initially as food allergies, as in our case and others 
[23]. In 37 cases of LCH with gastrointestinal tract 
involvement, Yadav and colleagues conducted a 
literature analysis and found that 62% of the children 
were female and nearly 95% of the patients were 
under the age of two [24]. Bloody diarrhea, protein-
losing enteropathy (PLE), anemia, vomiting, 
abdominal discomfort, constipation, and intestinal 
perforation were the most frequent presenting 
symptoms. More than half of the patients in this 
study died within 18 months of diagnosis. 
Determining whether the digestive system is a high-
risk organ or not may be difficult since it is frequently 
accompanied by the involvement of other organs. 

Eosinophilic granuloma is the most frequent type of 
LCH in children aged 5 to 10 years old, and it 
commonly manifests as a painful bone mass 
(osteolytic lesion). Hand-Schüller-Christian illness is a 
kind of endocrinopathy that is characterized by 
diabetes insipidus (involvement of the 
hypothalamus-pituitary axis), lytic bone lesions, and 
exophthalmos. Finally, Abt-Letterer-Siwe illness is 
the most severe multisystemic type of LCH and is 
frequently diagnosed in infancy. It is characterized by 
cutaneous signs, liver involvement, lymph node 
involvement, and a poor prognosis. 

Diagnosis and treatment 
The diagnosis is made primarily by correlating the 
history, clinical picture, radiology, laboratory tests, 
and histopathological results. Excisional biopsy 
usually shows tissue infiltration by histiocytes that  
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are surface-positive for CD1a, CD207, and S100 in 
immunohistochemistry. In addition, T lymphocytes 
(FOXP31 and CD41), multinucleated giant cells, 
eosinophils, and macrophages were also present in 
the mixed inflammatory infiltrate. Langerhans cell 
histiocytosis cells exhibit spherical shapes, 
eosinophilic cytoplasm, and "coffee-bean" cleft 
nuclei. Pleomorphism and aberrant mitosis are often 
not found, and if they are, Langerhans sarcoma 
should be suspected [25]. To differentiate LCH from 
other diagnoses, Tzanck preparations, bacterial, viral, 
and fungal cultures, and serology can be utilized. The 
maternal history of infections, use of medications, 
and smoking during pregnancy may increase the risk 
of the disease. In addition to that, in vitro fertilization, 
blood transfusions during infancy, neonatal 
infections, low socioeconomic status, inadequate 
feeding, and a family history of thyroid disease are all 
possible risk factors for the development of LCH 
[26,27]. The disease was found to be less common in 
Black patients and more common in Hispanic 
patients [28]. Langerhans histiocytosis has been 
linked to various neoplasms in 2.6% of children and 
32% of adults, including Hodgkin lymphoma, non-
Hodgkin lymphoma, and acute myeloid leukemia 
[29]. 

Treatment is determined by disease extent and 
affected organs. First-line therapy for limited disease 
is surgical resection and/or high-potency topical 
corticosteroids. Topical imiquimod, nitrogen 
mustard, and phototherapy have all been used with 
variable responses [25,30,31]. Isolated skin lesions 
may disappear on their own, as in the case of 
congenital self-healing reticulo-histiocytosis. For 
severe multisystemic illness, a combination of 
systemic corticosteroids and vinblastine for 6-12 
months is advised. Methotrexate, thalidomide, 6-
mercaptopurine, cytarabine, and azathioprine are 
further therapy choices [32]. Targeted therapeutics 
targeting the MAPK pathway were developed as a  
result of the discovery of BRAF and MAP2K1 
mutations in LCH. Vemurafenib and dabrafenib are 
first-generation BRAF inhibitors that have been 
investigated for the treatment of high-risk or 
refractory LCH with off-label clinical usage. In many 
cases, there was a significant dramatic improvement  

and excellent but short-term results (reactivation 
following the discontinuance), [33,-36]. Target 
treatment has a number of limitations because BRAF 
inhibitors were unsuccessful for a large number of 
additional BRAF mutations, including insertion or 
deletion of exon 12, BRAF fusion with a partner gene, 
and mutations of genes encoding proteins 
functioning upstream of RAF (such as RAS). This lack 
of efficacy has the potential to cause a paradoxical 
transactivation mechanism, which can lead to major 
cutaneous side effects such as keratoacanthomas 
and squamous cell carcinomas [37]. 

The prognosis is primarily determined by organ 
involvement, with a survival rate of 100% in single 
organ disease but a mortality rate of 50% in infants 
with multiple high-risk organ disease. The most 
frequent sequelae of LCH include diabetes insipidus, 
growth hormone deficiency, orthopedic disabilities, 
skin problems, hearing loss, neurologic/cerebellar 
sequelae, and secondary cancers [38]. 

Regarding our case, there are many unique 
characteristics that add interest to the findings and 
associations because risk factors for LCH might be 
present in this case scenario. The maternal history 
was vague, with hazy details like the lack of obstetric 
information regarding the mother's previous 
pregnancy, which ended in intrauterine fetal death, 
the threatened abortion in the first trimester of this 
patient’s gestation, and the development of 
gestational diabetes, which may have caused an 
early term delivery at 38 weeks gestation. All of these 
events, in addition to this infant's positive 
cytomegalovirus serology, raise the possibility of 
various maternal infections and congenital fetal 
infections. As we previously mentioned in the 
etiology section, cytomegalovirus infection may also 
play a role in one of the pathophysiological 
mechanisms of disease development. Furthermore, 
because the severe form of the disease can result in 
intrauterine death or death may occur just a few 
weeks after delivery, there is a possibility that the 
fetus from the previous pregnancy had a severe 
multisystemic form that ended in intrauterine death. 
Our patient presented with an uncommon clinical 
picture of multi-systemic Langerhans histiocytosis, 
which can be termed an atypical Letterer-Siwe 
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disease due to the involvement of the digestive tract, 
skin, and possibly lymph nodes (biopsy required for 
confirmation). In this case, because a normal skeletal 
survey doesn’t rule out bone involvement, bone 
marrow aspiration and biopsy were considered 
necessary. 

 

Conclusion 
In our case, Langerhans cell histiocytosis manifested 
as gastrointestinal disturbance and a non-specific 
skin rash, which can explain why it is frequently 
misinterpreted. Because it is challenging to make the 
right diagnosis without clear clinical findings and  

correlation between a thorough medical history, 
laboratory findings, and biopsy results, skin 
conditions such as seborrhea, acrodermatitis 
enteropathy, congenital candidiasis, eosinophilic 
pustular folliculitis, and others might have 
symptoms that are quite similar to LCH. The signs 
and symptoms of gastrointestinal damage caused by  
LCH and its variant LSD are broad and non-specific, 
and an early diagnosis is usually food allergy or 
gastroenteritis. 

 

Potential conflicts of interest 
The authors declare no conflicts of interest. 

 
 

 

References 
1. Emile JF, Abla O, Fraitag S, et al. Revised classification of 

histiocytoses and neoplasms of the macrophage-dendritic cell 
lineages. Blood. 2016;127:2672-2681. [PMID: 26966089]. 

2. Coppes‐Zantinga A, Egeler RM. The Langerhans cell histiocytosis 
X files revealed. Br J Haematol. 2002;116:3-9. [PMID: 11841394]. 

3. Rizzo FM, Cives M, Simone V, Silvestris F. New insights into the 
molecular pathogenesis of langerhans cell histiocytosis. 
Oncologist. 2014;19:151-163. [PMID: 24436311]. 

4. Krooks J, Minkov M, Weatherall AG. Langerhans cell histiocytosis 
in children: History, classification, pathobiology, clinical 
manifestations, and prognosis. J Am Acad Dermatol. 
2018;78:1035-1044. [PMID: 29754886]. 

5. García Díaz MP, De Luca Sologaistoa A, De Paula Vernetta C, et al. 
Langerhans cell histiocytosis of the head and neck in the pediatric 
population in a tertiary center: Clinical presentation, classification 
and treatment. Int J Pediatr Otorhinolaryngol. 2022;155:111073. 
[PMID: 35220158]. 

6. Doya LJ, Dib G, Hassan F. Recurrent pulmonary infections as the 
first presentation of Letterer Siwe disease. Oxf Med Case Reports. 
2021;2021:omab058. [PMID: 34306724]. 

7. Suad HH, Elamin MM, Modawe GA, Elseed KA. Letterer–Siwe 
Disease (LSD): a case report. Sud J Med Sc. 2018;13:207-18. [DOI: 
10.18502/sjms.v13i3.2958]. 

8. Andión Catalán M, Ruano Domínguez D, Azorín Cuadrillero D, de 
Rojas de Pablos T, Madero López L. Histiocitosis de células de 
Langerhans con afectación gastrointestinal [Gastrointestinal 
involvement in Langerhans cell histiocytosis]. An Pediatr (Barc). 
2015;83:279–280. [PMID: 26033742]. 

9. Yadav SP, Kharya G, Mohan N, et al. Langerhans cell histiocytosis 
with digestive tract involvement. Pediatr Blood Cancer. 
2010;55:748-753. [PMID: 20535829]. 

10. Al-Mohannadi M, Yakoub R, Soofi ME, Elsabah HM, Thandassery 
RB. Gastrointestinal: Letterer Siwe disease: An uncommon 
gastrointestinal presentation. J Gastroenterol Hepatol. 
2016;31:1070. [PMID: 26757250]. 

11. Berres ML, Merad M, Allen CE. Progress in understanding the 
pathogenesis of Langerhans cell histiocytosis: back to 
Histiocytosis X? Br J Haematol. 2015;169:3-13. [PMID: 25430560]. 

12. Gatalica Z, Bilalovic N, Palazzo JP, et al. Disseminated histiocytoses 

biomarkers beyond BRAFV600E: frequent expression of PDL1. 
Oncotarget. 2015;6:19819-19825. [PMID: 26110571]. 

13. Badalian-Very G, Vergilio J-A, Degar BA, et al. Recurrent BRAF 
mutations in Langerhans cell histiocytosis. Blood. 2010;116:1919-
1923. [PMID: 20519626]. 

14. Nelson DS, van Halteren A, Quispel WT, et al. MAP2K1 and 
MAP3K1 mutations in Langerhans cell histiocytosis. Genes 
Chromosomes Cancer. 2015;54:361-368. [PMID: 25899310]. 

15. Suh JK, Kang S, Kim H, Im HJ, Koh KN. Recent advances in the 
understanding of the molecular pathogenesis and targeted 
therapy options in Langerhans cell histiocytosis. Blood Res. 
2021;56:S65-S69. [PMID: 33935037]. 

16. Grana N. Langerhans cell histiocytosis. Cancer Control. 
2014;21:328-334. [PMID: 25310214]. 

17. Murakami I, Matsushita M, Iwasaki T, et al. Interleukin-1 loop 
model for pathogenesis of Langerhans cell histiocytosis. Cell 
Commun Signal. 2015;13:13. [PMID: 25889448]. 

18. Emile JF, Abla O, Fraitag S, et al. Revised classification of 
histiocytoses and neoplasms of the macrophage-dendritic cell 
lineages. Blood. 2016;127:2672-2681. [PMID: 26966089]. 

19. Aboud MJ, Kadhim MM. Langerhans-cell histiocytosis (LCH) a 
presentation of two siblings with two different entities. 
Springerplus. 2015;4:351. [PMID: 26191478]. 

20. Ehrhardt MJ, Humphrey SR, Kelly ME, Chiu YE, Galbraith SS. The 
natural history of skin-limited Langerhans cell histiocytosis: a 
single-institution experience. J Pediatr Hematol Oncol. 
2014;36:613-616. [PMID: 25171449]. 

21. Poompuen S, Chaiyarit J, Techasatian L. Diverse cutaneous 
manifestation of Langerhans cell histiocytosis: a 10-year 
retrospective cohort study. Eur J Pediatr. 2019;178:771-776. [PMID: 
30826864]. 

22. Chiang PH, Yen CF, Shih IH, Chen GH, Yang CY. Diverse and rare 
clinical manifestations of Langerhans cell histiocytosis. Dermatol 
Sin. 2021;39:97-8. [DOI: 10.4103/ds.ds_12_21]. 

23. Lv X, Wang L, Pi Z, Zhang C. Langerhans cell histiocytosis 
misdiagnosed as cow protein allergy: a case report. BMC Pediatr. 
2021;21:469. [PMID: 34686179]. 

24. Yadav SP, Kharya G, Mohan N, Sehgal A, Bhat S, Jain S, et al. 
Langerhans cell histiocytosis with digestive tract involvement. 



Volume 29 Number 6|November/December 2023| 
29(6):8 

 

 
- 8 - 

Dermatology Online Journal  ||  Case Report 

Pediatr Blood Cancer. 2010;55:748-753. [PMID: 20535829]. 
25. Krooks J, Minkov M, Weatherall AG. Langerhans cell histiocytosis 

in children: Diagnosis, differential diagnosis, treatment, sequelae, 
and standardized follow-up. J Am Acad Dermatol. 2018;78:1047-
1056. [PMID: 29754886]. 

26. Peckham-Gregory EC, McClain KL, Allen CE, Scheurer ME, Lupo PJ. 
The role of parental and perinatal characteristics on Langerhans 
cell histiocytosis: characterizing increased risk among Hispanics. 
Ann Epidemiol. 2018;28:521-528. [PMID: 29724524]. 

27. Akefeldt SO, Finnstrom O, Gavhed D, Henter JI. € Langerhans cell 
histiocytosis in children born 1982- 2005 after in vitro fertilization. 
Acta Paediatr. 2012;101: 1151-1155. [PMID: 22834689]. 

28. Ribeiro KB, Degar B, Antoneli CB, Rollins B, Rodriguez-Galindo C. 
Ethnicity, race, and socioeconomic status influence incidence of 
Langerhans cell histiocytosis. Pediatr Blood Cancer. 2015;62:982-
987. [PMID: 25586293]. 

29. Carlos Rodriguez-Galindo, Carl E. Allen; Langerhans cell 
histiocytosis. Blood. 2020; 135: 1319–1331. [PMID: 32106306]. 

30. Haupt R, Minkov M, Astigarraga I, Schäfer E, Nanduri V, Jubran R, 
et al. Langerhans cell histiocytosis (LCH): guidelines for diagnosis, 
clinical work-up, and treatment for patients till the age of 18 years. 
Pediatr Blood Cancer. 2013;60:175-184. [PMID: 23109216]. 

31. Dodd E, Hook K. Topical Imiquimod for the treatment of 
childhood cutaneous Langerhans cell histiocytosis. Pediatr 
Dermatol. 2016;33:e184-e185. [PMID: 27040152]. 

32. Tillotson CV, Anjum F, Patel BC. Langerhans Cell Histiocytosis. In: 
StatPearls. Treasure Island (FL): StatPearls Publishing; July 18, 

2022. [PMID: 28613635]. 
33. Eckstein OS, Visser J, Rodriguez-Galindo C, Allen CE; NACHO-LIBRE 

Study Group. Clinical responses and persistent BRAF V600E+ 
blood cells in children with LCH treated with MAPK pathway 
inhibition. Blood. 2019;133:1691-1694. [PMID: 30718231]. 

34. Suh JK, Kang S, Kim H, Im HJ, Koh KN. Recent advances in the 
understanding of the molecular pathogenesis and targeted 
therapy options in Langerhans cell histiocytosis. Blood Res. 
2021;56:S65-S69. [PMID: 33935037]. 

35. Donadieu J, Larabi IA, Tardieu M, Visser J, Hutter C, Sieni E, et al. 
Vemurafenib for refractory multisystem langerhans cell 
histiocytosis in children: an international observational study. J 
Clin Oncol. 2019;37:2857-65. [PMID: 31513482]. 

36. Heisig A, Sörensen J, Zimmermann SY, Schöning S, Schwabe D, 
Kvasnicka HM, et al. Vemurafenib in Langerhans cell histiocytosis: 
report of a pediatric patient and review of the literature. 
Oncotarget.2018;9:22236-40. [PMID: 29774135]. 

37. Su F, Viros A, Milagre C, Trunzer K, Bollag G, Spleiss O, et al. RAS 
mutations in cutaneous squamous-cell carcinomas in patients 
treated with BRAF inhibitors. N Engl J Med. 2012;366:207-15. 
[PMID: 22256804]. 

38. Sakamoto K, Morimoto A, Shioda Y, Imamura T, Imashuku S; Japan 
LCH Study Group (JLSG). Long-term complications in uniformly 
treated paediatric Langerhans histiocytosis patients disclosed by 
12 years of follow-up of the JLSG-96/02 studies. Br J Haematol. 
2021;192:615-620. [PMID: 33236384]. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




