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Childhood histiocytosis is a rare and diverse group of proliferative disorders, 
characterized by accumulation and infiltration of antigen-presenting cells or 
antigen- processing cells, which can affect any tissue or organ. This study 
was performed in order to investigate the clinical characteristics of Iranian 
children with different types of histiocytic disorders.

Thirty-five patients, with a median age of 3.5 years, who were referred and 
diagnosed with histiocytic disorders in a referral Children’s Hospital in Iran 
from 1997-2006, were investigated in this study. 

According to the World Health Organization classification, 27 patients 
were in class 1, followed by 6 patients in class 2, and 1 patient in class 
3. Moreover, 1 patient was diagnosed with sinus histiocytosis with massive 
lymphadenopathy.

Bone lesions were the most common manifestation, which were detected in 
15 cases, followed by skin lesions (11 cases) and fever (10 cases). Nonspecific 
findings like hepatomegaly and splenomegaly were found in 15 cases. Different 
types of treatment protocols were used according to the diverse groups 
of histiocytic disorders and different stages of disease, including surgical 
excision, radiotherapy, chemotherapy, and stem cell transplantation. Twelve 
patients did not respond well to the treatment and subsequently died due 
to complications of their disease. 

Although histiocytosis is considered a rare condition, it can be problematic for 
pediatric hematologists because of the unknown etiologies and pathogenesis, 
variable classifications and subtypes, diagnostic difficulties, poor therapeutic 
responses with high mortality, and some complications after different 
therapeutic protocols.

Key words: proliferative disorder, histiocytosis, hemophagocytosis, stem cell 
transplantation. 

Histiocytic proliferative diseases are rare 
disorders, characterized by accumulation and 
infiltration of antigen-presenting cells (APCs), 
including follicular dendritic reticular cells, 
interdigitating reticular cells, and Langerhans 
cells (LC), or of phagocyte cells, which can 
affect all tissues and organs1,2. The primary 
clinical manifestation can range from limited 

involvement to being life-threatening. This 
disorder may occur at any age, most commonly 
below 15 years3-8. Although histiocytic disorders 
are relatively rare,1,3,9,10, they have presented 
great challenges for pediatric pathologists and 
hematologists/oncologists, because of unknown 
etiologies and pathogenesis, the clonality 
theory, variable classifications and subtypes, 
diagnostic difficulties, spontaneous remission 
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to chronic active courses, poor therapeutic 
responses with high mortality, recurrences, and 
some poorly understood complications after 
different types of therapies1,8,11,12. According 
to the World Health Organization (WHO) 
classification, histiocytic disorders are classified 
into three major groups, characterized by the 
central role occupation of one cell type1,9,13: LCs 
in Langerhans cell histiocytosis (LCH), as class 
1; hemophagocytic lymphohistiocytosis (HLH), 
including infection-associated hemophagocytic 
lymphohistiocytosis (IAHL) and familial 
hemophagocytic lymphohistiocytosis (FHL), 
as class 2; and malignant histiocytosis, as class 
3. A few histiocytic disorders, such as sinus 
histiocytosis with massive lymphadenopathy 
(SHML), were also reported1. In addition, some 
types of immunodeficiency syndromes such as 
Griscelli syndrome have a presentation similar 
to that of HLH.

This study was performed to investigate 
for the first time in this region the clinical 
features, laboratory and histopathological 
findings, therapeutic protocols and results, and 
complications of Iranian children with different 
types of histiocytic disorders.

Material and Methods

This was a cross-sectional study based on 
descriptive and analytic adjustment. Thirty-
five patients less than 15 years of age were 
enrolled. All patients were diagnosed with 
histiocytic disorders in Mofid Children’s 
Hospital, a main referral center in Tehran, Iran, 
from 1997-2006. A two-page questionnaire 
was designed to complete the clinical and 
laboratory data of the patients, which was 
approved by the local ethics committee of 
the hospital. Diagnosis of histiocytic disorders 
was made based on histopathological reports. 
The diagnosis of LCH was also confirmed by 
detection of CD1a and S100 protein (9,14). 
The classification of patients with histiocytosis 
was made according to the WHO Committee 
on Histiocytic/Reticulum Cell Proliferations and 
the Working Group of the Histiocyte Society: 
LCH - class 1; HLH (IAHL and FHL) - class 2; 
and malignant histiocytosis - class 31,9,13,15.

Results 

Patient Characteristics 

Thirty-five patients (20 male, 15 female), with 
a median age of 3.5 years (age range: 2 months 

to 15 years), were diagnosed as histiocytic 
disorder during a 10-year period. According to 
WHO classification, 27 patients (77.1%) were 
in class 1 (16 male, 11 female), 6 patients 
(17.1%) in class 2 (3 male, 3 female), and 1 
patient (2.9%) in class 3. Moreover, 1 patient 
(2.9%) was diagnosed with SHML. There was 
no significant difference in sex and age between 
classes 1 and 2. 

Consanguinity was detected in 66.7% of 
the parents of patients in class 2, which 
was significantly higher than the 14.8% rate 
among parents of patients in class 1 (p-
value=0.02).

Clinical Manifestations

Bone les ions were the most  common 
manifestation in class 1, which were detected 
in 15 cases (55.5%), followed by skin lesions 
in 10 (37%), hepatomegaly in 8 (29.6%), and 
splenomegaly in 9 (33.3%). In this group, 2 
patients had single system involvement (only 
bone lesions) and 25 patients had two or more 
sites of involvement, such as liver, lung and 
bone marrow. Based on bone involvement, 6 
patients had single lytic lesions and 9 cases 
had multiple bone involvement. Fever (100%), 
splenomegaly (83.3%) and hepatomegaly 
(83.3%) were the most common clinical signs 
and symptoms of the patients in class 2. We 
had 1 patient in class 3 and 1 with SHML, 
who presented fever, hepatosplenomegaly and 
lymphadenopathy (Table I). 

Imaging 

Chest X-ray (CXR) of the histiocytic patients 
showed lung parenchymal involvement 
such as reticular infiltration or honeycomb 
appearance in 3 patients in class 1. Lung hilar 
lymphadenopathy was also detected in 2 cases 
of this group, and 2 patients had recurrent 
pneumothorax.

Abdominal and pelvic ultrasonography 
confirmed hepatomegaly and splenomegaly 
in 15 cases, while ascites and para-aortic 
lymphadenopathy were reported in 3 cases 
and 1 case, respectively.

Computed tomography (CT) was also 
performed, which confirmed the findings in 
CXR and ultrasound. Brain CT scan showed 
2 cases in class 2 with diffuse white matter 
hypodense changes. 
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Class Class 1 Class 2 ––Class 3 SHML

Sex (F/M) 11/16 3/3 0/1 1/0

Mean age in years 
(SD)

(2 mo - 15 y)
mean: 3.6 (4.4)

(2 mo - 12 y)
mean: 3.4 (4.7)

4 7

Clinical manifestations Skin lesions 10 (37%)
Splenomegaly 9 (33.3%)
Hepatomegaly 8 (29.6%)
Bone lesions 15 (55.5%)

Fever 6 (100%)
Hepatomegaly 5 (83.3%)
Splenomegaly 5 (83.3%)

Fever
Hepatomegaly
Splenomegaly
Lymphadenopathy
Skin rash

Fever
Generalized 
lymphadenopathy
Hepatomegaly
Splenomegaly

Laboratory data:
WBC (/mm3)
PMN (%)
Lymphocyte (%)
Monocyte (%)

Hb (g/dl)

Plt (/mm3)

TG (mg/dl)

Cholesterol (mg/dl)

7,550

10.9

283,000

Normal

Normal

7,130

9.3

59,000

159-750
Mean:
408±287

166

12,000
30
60
10

7

160,000

Normal

Normal

13,000
60
35
5

9

170,000

Normal

Normal

Bone involvement:

Single lytic lesion

Multiple lytic lesions

15 (55.5%)

6 (40%)

9 (60%)

Normal Normal Normal

Relation of parents First cousins: 14.8% First cousins: 66.7% - -

BMA Normal Erythroid hyperplasia:
2 (5.7%)
Hemophagocytosis:
5 (14.5%)

Normal Normal

Treatment

Maintenance therapy

Single bone lesion:
1-Curettage
2-Curettage +Vinblastine 
+ Corticosteroid

Multi system lesions:
Chemotherapy:
Prednisone
Vinblastine
Adriamycin
Cyclosporine
VP16
Vincristine
Cyclophosphamide
2-CDA + Cytosar

Lung involvement in 2 
patients:
Bleomycin (intra pleural)

6MP, Methotrexate 27 
(100%)
Corticosteroid 27 
(77.1%)
Vinblastine 23 (65.7%)
Radiotherapy
SCT (1 patient, 
Allogeneic SCT)

Chemotherapy:
Prednisone
Cyclosporine
IVIG
VP16

SCT in 3 (50%)

Chemotherapy: 
Prednisone
Adriamycin
Vincristine
Cyclophosphamide

Chemotherapy:
Prednisone
Cyclosporine

Response to 
Treatment
Death
Complete response
Under treatment

Undetermined 
response (Unknown)

8 (29.6%)
10 (37%)
9 (33.3%)

3 (50%)
1 (16.7%)
2 (33.4%)

1

1

Complications Diabetes insipidus:
3 (8.6%) 
Diabetes mellitus:
1 (2.9%)
Facial palsy:
1 (2.9%)

Progressed to acute 
lymphoblastic leukemia (T 
cell-ALL): 1 (2.9%)

- -

WBC: White blood cells. PMN: Polymorphonuclear neutrophils. Hb: Hemoglobin. Plt: Platelets. TG: Triglycerides. BMA: Bone marrow 
aspiration. IVIG: Intravenous immunoglobulin. SCT: Stem cell transplantation. 2-CDA: 2-Chlorodeoxyadenosine .

Table 1. Classification of Different Types of Histiocytosis
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The bone lytic lesions were detected in 15 
cases (6 with single and 9 with multifocal 
lesions) through the bone survey; all belonged 
to class 1 (LCH). 

Laboratory Findings

Diagnosis was based on histopathology report 
of different sites of involvement, including 
bone marrow aspiration (BMA)/biopsy (10 
cases), skin (10 cases), cervical lymph nodes 
(6 cases), liver (3 cases), lung (2 cases), and 
axillary lymph nodes (1 case). Histopathology 
report of other sites was also compatible 
with the diagnosis in 10 cases. The results of 
immunohistochemistry (IHC) study, including 
S100 protein and CD1a, were also positive in 
the patients in class 1. 

There was no significant difference in white 
blood cell (WBC) or hemoglobin (Hb) level 
between classes 1 and 2 (median WBC 7550/
mm3 in class 1 vs. 7130/mm3 in class 2; and 
median Hb 10.9 g/dl in class 1 vs. 9.3 g/dl in 
class 2). However, the median platelet count of 
class 2 patients was significantly lower than of 
class 1 patients (59000/mm3 vs. 283000/mm3, 
p=0.002). 

The lipid profile of the patients in class 2 
revealed a high median triglyceride level of 
408 mg/dl (range: 159-750 mg/dl) and high 
median cholesterol level of 166 mg/dl (range: 
70-328 mg/dl).

The serologic laboratory tests and polymerase 
chain reaction (PCR) results for Epstein-Barr 
virus (EBV), cytomegalovirus (CMV), hepatitis 
(B and C), human immunodeficiency virus 
(HIV), tuberculosis, and collagen vascular tests 
in evaluations were all negative. 

In the patients in class 2, BMA revealed 
hemophagocytosis in 5 cases (14.5%) and 
erythroid hyperplasia in 2 cases (5.7%). BMA 
assessment of the other patients was normal 
(Table I).

Therapeutic Protocols

Different protocols were used according to 
the types and different stages of disease 
over these 10 years, and included surgical 
excision, radiotherapy, chemotherapy, and 
stem cell transplantation (SCT). Patients 
with single system lesions in class 1 were 
treated with curettage in 1 and curettage 

with vinblastine and corticosteroid in another 
patient. Treatment of patients with multiple 
system lesions included reduction therapy 
based on corticosteroid and vinblastine. The 
chemotherapy regimen was modified based on 
the patient’s response to treatment. The most 
utilized therapeutic drugs were corticosteroid 
(27 patients, 77.8%) and vinblastine (23 
pat ients ,  66.7%).  Cyclophosphamide, 
adriamycin, cytosar, etoposide, and 2-CDA (2-
chlorodeoxyadenosine) were used if the primary 
therapy was not effective. Maintenance therapy 
included methotrexate, 6-mercaptopurine 
and cyclosporine. Allogeneic SCT using bone 
marrow stem cells of a HLA-matched sibling 
was performed only in a seven-year-old male 
in class 1 with generalized skeletal involvement 
who was unresponsive to chemotherapy. 
The patient did not show any significant 
complication or disease during a four-year 
period after transplantation.

Chemotherapy was started for class 2, but 
the definite treatment for these patients was 
SCT. The patients in class 2 were mainly 
treated by corticosteroid, etoposide (vp16) and 
cyclosporine. Intravenous immunoglobulin was 
also administered in this group of patients, and 
3 patients were also treated with SCT. 

The patient in class 3 and the SHML patient 
received chemotherapy; however, they did not 
have good response to treatment (Table I).

Therapeutic Responses and Complications

Twenty-two cases had good response to 
treatment and are still under treatment and 
follow-up, while the only patient in the SHML 
group did not refer to our center for further 
follow-up.

Twelve patients did not respond well to the 
treatment and subsequently died due to 
complication of their diseases (40%). The 2 
patients in class 1 with single system disease 
had a very good prognosis following local 
treatment and chemotherapy. Mortality rate in 
class 1 was 8 (29.6%), who were all suffering 
from multiple system involvement. Patients 
died because of multiple organ problems, 
especially lung and liver involvement, and 
unmanageable treatment. SCT was not possible. 
In class 2, the mortality rate was 3 (50%); 
2 patients developed sepsis and disseminated 
intravascular coagulation (DIC), and 1 patient 
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had central nervous system (CNS) involvement. 
In the end, patients did not have an HLA-
matched donor, and chemotherapy was not 
very effective in the absence of SCT. The only 
patient with malignant histiocytosis (class 3) 
was a five-year-old boy, who died after failed 
treatment. 

Complications included diabetes insipidus in 
3 patients in class 1, which was treated by 
desmopressin (DDAVP), diabetes mellitus in 
1 patient (class 1), facial nerve paralysis in 1 
patient (class 1), and transformation to acute 
lymphoblastic leukemia (ALL) in 1 patient 
(class 2) (Table I).

Interesting Cases

Case 1. A 16-month-old boy was referred 
with hepatosplenomegaly, icterus and rash 
on his head and hand during the disease 
course (Fig. 1), leukocytosis, thrombocytosis, 
anemia, and increased levels of liver function 
tests, triglyceride, cholesterol, and erythrocyte 
sedimentation rate (ESR). No infectious disease 

was found in the patient. Histopathology 
report of the liver indicated histiocytosis. 
Hemophagocytic cells were observed in the 
BMA (Fig. 2). Immunosuppressive drugs and 
supportive care were started. The patient died 
three months later, as a result of multiple 
organ failure.

Case 2. A six-month-old girl was referred 
due to pneumonia. Reticular infiltration was 
detected in CXR (Fig. 3) and the chest CT 
scan showed cystic lesions. LCH was diagnosed 
by biopsy of humerus lytic lesions. The 
patient was treated with immunosuppressive 
drugs, chemical pleurodesis and supportive 
care, but the therapeutic protocols were not 
successful and the patient died due to severe 
respiratory distress one year after diagnosis 
and treatment.

Case 3. A five-month-old girl, with silvery 
grayish hair (Fig. 4), eyebrows and eyelashes 
was referred to our center. She also had fever, 
hepatosplenomegaly and pancytopenia. The 
patient’s parents were first cousins. No giant 
cytoplasmic granule was observed in leukocytes 
of peripheral blood smear or BMA. Serum levels 
of triglyceride and cholesterol were increased, 
but serum level of fibrinogen was decreased. 
BMA and bone marrow biopsy demonstrated 
only hemophagocytosis without any evidence 
of a malignant process. Assessment of the hair 
showed irregular pigment agglomeration in the 
hair shaft (Fig. 5). The whole presentation 
suggested the Griscelli syndrome in this 
patient.

Case 4. A 14-year-old girl (second child of first 
cousins with history of death of previous child) 
with class 2 histiocytosis progressed to ALL (T 
cell type) about two years after the appropriate 
response to chemotherapy and splenectomy. 
The patient died because of disease relapse, 
sepsis and DIC three years later. She did not 

Fig. 1. Skin lesions in a patient in class 2 histiocytosis 
with hemophagocytosis.

Fig. 2. Hemophagocytic cells observed in bone marrow 
of a patient with class 2 histiocytosis.
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have a matched stem cell donor.

Case 5. A six-year-old girl was diagnosed as 
SHML, also known as Rosai-Dorfman syndrome, 
according to the histopathologic report of 
cervical node biopsy. The clinical features 
were fever, generalized lymphadenopathy and 
hepatosplenomegaly. The patient had good 
response to chemotherapy and is now on 
follow-up.

Discussion

Although the histiocytic disorders are 
considered rare conditions, they can cause 
many challenges for pediatricians1,3,9,10. The 
etiology and pathogenesis of such diseases are 
not fully understood; they have different clinical 
manifestations, which complicates diagnosis of 
the disease. Poor therapeutic responses and 
resultant complications can lead to a high 
mortality rate in the affected cases1, 8,11,12.

In this study, the clinical characteristics and 
therapeutic responses of 35 Iranian cases with 
different types of histiocytic disorders were 
investigated. More than 75% of the cases 
belonged to class 1, while there were 6 cases 
in class 2 and only 1 case in class 3, which 
is uncommon in childhood16. In our patients, 
there was also a rare case of immunodeficiency 
syndrome associated with HLH, Griscelli 
syndrome, based on her findings such as 
clinical presentation, parental consanguinity 
and the characteristics of her hair on light 
microscopy study. 

This classification showed a frequency of the 
histiocytosis subgroups similar to the previous 
studies1, 3,17,18. While the median age of patients 
in class 1 was 3.6 years, similar to some 
previous studies2,3, it was much lower than 5 
years in Hungarian patients17 and much higher 
than 2 years in the English study11. Although 
none of our patients was diagnosed during the 
neonatal period, similar to the previous study 
in England11, the Austrian/German/Swiss/
Dutch LCH Study Group (GPOH) reported 
that 2% of their LCH cases were diagnosed 
in the neonatal period, before the age of 28 
days11,19. Thus, increasing the awareness of 
medical professionals on such conditions is 
necessary, and could lead to the early diagnosis 
of patients and decrease diagnostic delay. 
The high parental consanguinity rate among 
our patients could show the important role 
of consanguineous marriages, especially in 
FHL groups of class 2 histiocytosis, which 
was similar to the previous reports20-22. This 
rate is significantly higher than the rate of 
consanguineous marriages in the normal 
population of the country and similar to 
the rate of other diseases with autosomal 
inheritance pattern23. Since consanguinity is 
common in our country, there is an urgent need 
for public education programs and provision 
of the facilities for genetic counseling and 

Fig. 3. Chest X-ray showing lung reticular infiltration 
in the patient with Langerhans cell histiocytosis.

Fig. 4. Silvery-grayish hair in a patient with Griscelli 
syndrome. 
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reproductive risk assessment for patients in 
the FHL group23.

Regarding the clinical manifestations of the 
patients, the high frequency of hepatos-
plenomegaly at the time of diagnosis in our 
patients was considerable. More than 40% of 
the patients had such nonspecific findings, 
which was significantly higher than in other 
previous reports2,3,11,17. In contrast, while bone 
lytic lesions were the most frequent clinical 
manifestation in class 1 (55.5%), the rate was 
much lower than reported in other studies 
(2,3,11). The frequency of the skin lesions 
was similar to the previous studies2,3,11,17. 
Fingernail and toenail involvement was 
reported in 1 patient with LCH, which is 
distinctly uncommon23,24. The nail changes in 
LCH could have a bad prognostic role24-27 and 
should be treated mainly by cotrimoxazole24-

26. LCH should be considered as an etiology 
of lung cystic disease, which can be treated 
with early diagnosis and therapy of LCH28. 
Two patients with LCH in our study were 
referred with continuous pneumothorax. 
LCH is one of the most common diseases 
among the systemic underlying disorders 
that may cause central diabetes insipidus29. 
Diabetes insipidus was reported in 3 cases in 
class 1 as a complication of the therapeutic 
protocols; such complication was reported in 
25% of the patients in California30 and 6% of 
Hungarian patients at the time of diagnosis17. 
The population-based study of LCH in France 
also reported the pituitary site and diabetes 
insipidus in 18 patients with LCH2.

Different therapeutic protocols are used all over 
the world, based on the types and stages of 
disease, including combination of steroids and 
vinblastine, etoposide, cyclosporine, and other 
drugs17,31-34. The most common therapeutic 
protocol in our center was corticosteroid 
and vinblastine in patients of class 1, and 
prednisone, cyclosporine, etoposide, and 
intravenous immunoglobulin for those in 
class 2.

In our study, 12 cases (44%) died, which 
was significantly higher than in other 
studies2,11,12,17. This difference could be due to 
delay in diagnosis, different types of histiocytic 
disorders, severe stages of disease in our 
study, and poor compliance of patients/family 
to long-term treatment. Involvement of the 
hematopoietic system such as leukopenia and 
thrombocytopenia, CNS involvement, and 
multiple system involvement were associated 
with poor prognosis in patients in the different 
histiocytosis groups. Mortality rate in class 
1 was 30%, and all patients suffered from 
multiple organ failure, ineffective chemotherapy, 
and absence of HLA-matched donor for SCT. 
In class 2, 3 patients (50%) died due to 
unmanageable treatment, CNS involvement, 
sepsis and DIC. Moreover, the high mortality 
rate for class 2 may be due to the low number 
of patients in this group.

In conclusion, primary clinical features should 
be considered for further evaluation of such 
diseases, while early diagnosis and treatment 
can prevent the complications and even death in 
the affected cases. Further studies on SCT and 
other favorable therapeutic protocols should be 
performed to increase the survival rate of the 
patients with histiocytic disorders, especially 
patients in the FHL group (35-39). 
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