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Abstract: Langerhans cell histiocytosis (LCH) is a rare disorder characterized by abnormal proliferation of cells with a 
Langerhans cell phenotype, which comprises a wide range of clinical presentations. The reported patient is a 55-year old 
female with multy-sistem LCH and pulmonary tuberculosis. During diagnostic processing, infiltrates of Langerhans cells (S-
100+, CD1a+) in the epidermis, intestinal mucosa and bone marrow, were discovered. Transbronchial needle biopsy of the lung 
revealed non-specific clusters of macrophages (CD68+, CD1a-). Although CD1a was negative, positive CD68, thoracic MSCT 
and clinical findings indicated pulmonary LCH. Corticosteroid treatment led to significant clinical improvement. Seven 
months after treatment with corticosteroids the patient developed a spontaneous left-sided pneumothorax. Thoracic HR (high 
resolution)-MSCT was highly suggestive for active Mycobacterium tuberculosis (MT) infection together with the positive 
QUANTIFERON-TB test and typical symptoms. One week after starting standard triple antituberculotic therapy the patient 
developed hypovolemic shock. Despite all medical efforts, the patient died on the thirteenth day of intensive treatment for 
multiple organ failure. 
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1. Introduction 

Langerhans cell histiocytosis (LCH) is a rare disorder 
characterized by abnormal proliferation of cells with a 
Langerhans cell phenotype, which comprises a wide range of 
clinical presentations. LCH contains some of the elements of 
both a neoplastic process and a reactive immune disorder, but 
the etiology of the lesion is still elusive. LCH was 
historically divided into three clinical entities based on extent 
of tissue involvement and severity of presentation. These 
three entities were eosinophilic granuloma, Hand-Schuler-
Christian disease and Letterer-Siwe disease. Due to 
similarities of their histologic appearance, they were grouped 
together under the term histiocytosis X. This term was 
recently changed to LCH, emphasizing the primary cell 
involved in the disease process [1]. The clinical presentation 
of LCH varies from clinically trivial lesions that resolve 

spontaneously to life-threatening disseminated disease that 
require systemic chemotherapy and, in some cases, 
hematopoietic stem cell transplantation [2]. 

The estimated incidence in adults is about 1-2 cases per 
milion and is lower than that in children. Diagnosis of LCH 
is difficult and may be delayed due to its rarity and wide 
clinical manifestation. 

2. Case Presentation 

A 55-year-old female patient presented with occasional 
dyspnea, weakness, diarrhea, fever, leg edema and 
eczematous skin lesions of the torso. 

The patient's physical examination revealed silent 
breathing sounds on both sides of the chest, pretibial edema 
on both legs, pale skin and the presentation of a 
erythematosus-papular skin rash on the neck, torso and below 
her breasts. 
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Past illnesses included uterine mioma operation 15 years 
ago and acute pancreatitis 20 years ago. 

The pathological results of laboratory tests on hospital 
admission included: red blood cell count (RBC): 3.64x1012/L 
(reference interval: 3.86-5.08)x1012/L, hemoglobin: 102 g/L 
(reference interval: 119-157g/L), hematocrit: 0.321L/L 
(reference interval: 0.356-0.470L/L), total calcium (Ca): 
1.57mmol/L (reference interval: 2.14-2.53mmol/L), sodium 
(Na): 129mmol/L (reference interval: 137-146mmol/L), 
potassium (K): 3.4mmol/L (reference interval: 3.9-
5.1mmol/L), creatinine: 40 umol/L (reference interval: 49-
90umol/L), total protein: 31g/L (reference interval: 66-81 
g/L), albumin: 13.2 g/L (reference interval: 40.6-51.4g/L), C-
reactive protein (CRP): 25.5mg/L (reference interval: < 
5mg/L), complement C3: 0.51g/L (reference interval: 0.8-
1.6g/L), complement C4: 0.11g/L (reference interval: 0.16-
0.48g/L), CA-125: 173.2KU/L (reference interval: < 
35KU/L). The remaining routine laboratory tests were within 
their referent values. 

Chest radiograph revealed prominent interstitial markings 

in both lungs and multi-slice computed tomography (MSCT) 
of the thorax showed a pathological reticular interstitial lung 
pattern. The patient was an ex-smoker, treated for chronic 
obstructive pulmonary disease (COPD) the past 3 years and 
struggling with persistent dermatitis-like skin lesions for the 
previous 5 years. During the whole previous year, before 
hospital admission, she suffered from abdominal disorders 
(malabsorption), occasional dyspnea, fever and weakness. 
The patient underwent a radiological, endoscopic, 
immunological, histopathological, and immunohistochemical 
processing. During further diagnostic workup, an enlarged 
spleen and infiltrates of Langerhans cells (S-100+, CD1a+) in 
the epidermis, intestinal mucosa and bone marrow were 
discovered (Figure 1 and Figure 2). In transbronchial needle 
biopsy of the lung, peribronchiolar and perivascular non-
specific clusters of macrophages, were found (CD68+, 
CD1a-). Although CD1a was negative, positive CD68, 
thoracic MSCT and clinical findings indicated pulmonary 
LCH. The patient did not accept re-needle lung biopsy or a 
more aggressive biopsy method. 

 

Figure 1. a, b. Bioptic material of submammary skin. Infiltrates of mononuclear cells with large, irregular nucleus, immediately under epidermis, 

immunohistochemically demonstrated by the expression of CD1a and S-100 antigens. 

 

Figure 2. a, b. Bioptic material of duodenal mucosa. Collections of mononuclear cells with large, irregular nuclei (CD1a+, S-100+), and some scattered 

histiocytes (CD68+) are seen in lamina propria. 
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Treatment with the initial dose of 0.7 mg/kg/day 
methylprednisolone was started, leading to significant 
clinical improvement. The dose of methylprednisolone was 
gradually reduced, and the last two months was four 
milligrams daily. The patient did not stop smoking. Seven 
months after treatment with corticosteroids she developed a 
spontaneous left-sided pneumothorax (Figure 3). Follow up 
chest X-ray after a successful thoracic drainage revealed an 
area of left lung consolidation, with signs of cavitation 
(Figure 4). Thoracic HR (high resolution)-MSCT was highly 
suggestive for active Mycobacterium tuberculosis (MT) 
infection in the left lung upper lobe (Figure 5), together with 
the positive QUANTIFERON-TB test (8.27 IU·ml-1) and 
typical symptoms of appetite loss, exhaustion and night 
sweating. Diffuse cystic nodules described in the rest of the 
lung parenchyma could've been a part of pulmonary LCH, 
however, miliary tuberculosis was also possible. One week 
after starting standard triple antituberculotic therapy (ATL), 
rifampicin 600 mg, isoniazid 400 mg and ethambutol 1200 
mg, on a daily basis, the patient developed hypovolemic 
shock due to severe diarrhea, with respiratory insufficiency, 
hypoalbuminemia, anasarca, altered liver probes and 
coagulopathy. ATL therapy was interrupted after four days, 
and despite all medical efforts, the patient died on the 
thirteenth day of intensive treatment for multiple organ 
dysfunction syndrome. The results of bronchial aspirate 
cultivation on Mycobacteria Growth Indicator Tube (MGIT) 
and Lowenstein Jensen (LJ) culture, arrived post-mortally – 
MT was isolated on both. An autopsy was not performed at 
the request of the family. 

 

Figure 3. Chest X-ray showing a large left-sided pneumothorax. 

 

Figure 4. Post-drainage chest X-ray showing an area of left lung 

consolidation with signs of cavitation. 

 

Figure 5. Thoracic HR-MSCT is highly suggestive for active pulmonary 

tuberculosis in the left lung upper lobe. In the rest of the lungs there are 

visible cystic formations typical for the LCH. 

3. Discussion 

Langerhans cell histiocytosis is a rare disorder with 
estimated incidence in adults about 1-2 cases per milion. It's 
a little more common in children. Pulmonary LCH often 
mimics miliary tuberculosis [3]. It has been proven that both 
entities, miliary tuberculosis and pulmonary LCH, can 
coexist in one patient, and that the existence of one does not 
exclude the other [4]. Exertional dyspnea, non-productive 
cough, weight loss, fever, fatigue and anorexia are the most 
common symptoms of pulmonary LCH, which mimic MT 
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infection [5]. Some studies have confirmed that certain 
patients with pulmonary LCH and active pulmonary 
tuberculosis responded very well to treatment using just ATL 
without the use of corticosteroids [6]. On the other side, a 
great number of LCH diagnoses have been established, when 
a patient, for whom has been thought to have pulmonary 
tuberculosis, doesn’t respond to ATL. The reason for these 
possible diagnostic and therapeutic errors is usually an 
urgency to start empirical therapy in a rapidly deteriorating 
patient and histomorphological similarities between 
epithelioid histiocytes and pathologic Langerhans cells [7]. 
Using radiological methods, pulmonary LCH usually 
presents as a pathological reticular lung pattern. However, 
chest x-ray can be normal and CT scan of the lung may 
disclose focal or diffuse abnormalities [8, 9]. 
Immunohistochemical reactivity for CD1a+, S-100+ and 
CD68+ protein antigens, which were used in the present 
patient, as well as ultrastructural demonstration of Birbeck 
granules, present important components in confirming a final 
diagnosis of LCH [10]. Nearly all affected individuals with 
pulmonary LCH have a history of current or prior cigarette 
smoking, as well as the current patient, and it is important to 
note that smoking cessation alone may lead to marked 
improvement of the disease [11]. The present patient suffered 
from LCH which affected the lungs, digestive system, bone 
marrow and skin. After seven months of treatment with 
corticosteroids, pulmonary tuberculosis was established. Is 
lung tuberculosis a consequence of LCH treatment with 
corticosteroids (immunocompromised patient) or is it a 
coincidence? Although current experiences for the treatment 
of LCH suggest corticosteroids as a first choice of action, as 
was applied in this patient, there have been clinical studies 
that suggest corticosteroid therapy may be associated with a 
greater likelihood of deterioration than improvement [12]. 
The course of LCH is often difficult to predict, but in the 
present patient, her age, the fact that she suffered from the 
multi-system form of LCH, as well as having advanced cystic 
changes on HRCT and an active tuberculosis infection, 
definitely contributed to her lethal outcome [13, 14]. 

4. Conclusion 

In conclusion, LCH has various clinical manifestations 
which often leads to misdiagnosis or late diagnosis of this 
rare condition, especially in adults. The reported patient had a 
multy-sistem disease with the involvement of four organs, 
predicting poor prognosis. The patient's severe condition was 
further endangered with active tuberculosis infection, which 
consequently led to death. 
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