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Introduction

Tuberculosis is an infectious diseases that presents with 
the pathological characteristics of granuloma and caseous 
necrosis caused by Mycobacterium tuberculosis (MTB) 
infection (1). Sarcoidosis is a noncaseous necrotizing 
epithelial granulomatous inflammatory disease that mainly 
invades the lung parenchyma and affects multiple organs 
throughout the body, such as the lymph nodes and skin (2). 
Tuberculosis and sarcoidosis rarely occur simultaneously, 
but there are significant similarities in clinical symptoms, 
imaging, and pathology between the two, making it difficult 
to perform differential diagnosis and thereby increasing the 
rate of misdiagnosis (3). In countries with a high burden of 
tuberculosis, the concurrent occurrence of sarcoidosis and 
tuberculosis needs to be carefully monitored.

Case description

Clinical data

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or 
national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patients for publication of this article 
and accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal. 

Case 1: a 43-year-old female patient underwent a 

chest computed tomography (CT) scan at a local hospital 
after 3 months of coughing and expectorating. The scan 
revealed multiple patchy bands and nodules in both lungs, 
as well as enlarged mediastinal lymph nodes. The local 
hospital considered the condition to be a common lung 
infection and administered anti-infection treatment. As 
the symptoms did not worsen significantly, no further 
diagnosis or treatment was provided. Her symptoms of 
cough and expectoration worsened. A chest CT scan 
(Figure 1) on October 20, 2023, showed multiple nodular 
shadows mainly along the bronchi in the upper lobes of 
both lungs, multiple lymph nodes in the mediastinum, 
and multiple slightly low-density shadows in the liver and 
spleen. Subsequently, the patient was admitted to The 
Second Hospital of Nanjing with suspected pulmonary 
tuberculosis. The patient is a teacher and at the time, had 
no chronic diseases and no history of contact with epidemic 
areas, industrial poisons, dust, or radioactive substances. 
Her serum angiotensin-converting enzyme (SACE) level 
was 41.1 U/L (normal range, 5–52 U/L), her tuberculosis 
infection T-cell test (T-spot) was negative, and her purified 
protein derivative (PPD) test was positive. Electronic 
bronchoscopy examination revealed congestion of the right 
bronchial mucosa in water, with multiple small nodules 
visible in the lumen mucosa and small nodules visible in the 
lumen mucosa of the left lower lobe of the lung. A biopsy 
was performed in the right main bronchus, and pathology 
(Figure 2) revealed nonnecrotic epithelioid granulomatous 
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inflammation, with negative results from acid-fast staining 
and negative periodic acid-Schiff (PAS) staining. The 
smear and culture test of tuberculosis in the lavage fluid 
was negative, while MTB and resistance to rifampin in the 
lavage fluid was positive, and rifampicin-resistant MTB 
was not detected. Positron emission tomography-CT was 
suggested to assess the involvement of other organs, but 
the patient refused. Therefore, a diagnosis of secondary 
pulmonary tuberculosis combined with stage II pulmonary 
sarcoidosis was made. and the patient was administered  
0.3 g of isoniazid (once a day), 0.45 g of rifampicin (once a 
day), 0.75 g of ethambutol (once a day), 0.5 g of pyrazinamide 
(3 times a day) orally, in addition to 30 mg of prednisone 
(once a day). After 2 months of treatment, chest CT  
(Figure 3) showed significant absorption of the lesion. An 
electronic bronchoscopy examination revealed complete 
subsidence of multiple small nodules in each lumen, 
and there was a significant improvement in the mucosal 
hyperemia and edema of the bronchial mucosa. Isoniazid 
(0.3 g, once a day) and rifampicin (0.45 g, once a day) were 

administered to the maintain antituberculosis treatment. The 
dosage of prednisone was gradually reduced and discontinued  
6 months later. As of this writing, no recurrence has been 
observed during follow-up of lavage fluid culture of MTB or 
chest CT.

Case 2: a 50-year-old female experienced dysphagia 
(difficulty swallowing) for over a month. The dysphagia 
had begun without obvious cause and had gradually 
worsened. Initially, the patient could eat a small amount 
of food, but later, she could only take a liquid diet and 
was experiencing right upper abdominal pain, which 
worsened after eating. She was admitted to local hospital, 
no abnormalities were found in routine blood, urine, 
or fecal testing, while C-reactive protein, coagulation 
function, biochemical examination, blood transfusion, and 
antinuclear antibodies were also normal. Her clinical tests 
indicated the following: erythrocyte sedimentation rate 
30 mm/h (reference value 0–20 mm/h), T-spot positive, 
and PPD test negative. Ultrasound examination showed 
enlargement of the bilateral axillary lymph nodes, bilateral 
supraclavicular lymph nodes, and bilateral inguinal lymph 
nodes. Puncture biopsy of the left inguinal lymph node 
revealed a nonnecrotic epithelioid granulomatous nodule 
with a multinucleated giant cell reaction. The possibility 
of sarcoidosis and tuberculosis infection should to be 
excluded based on clinical characteristics. Consequently, the 
patient was admitted to The Second Hospital of Nanjing 
for further diagnosis and treatment. The patient, a farmer 
by occupation, had no chronic diseases and no history of 
contact with epidemic areas, industrial poisons, dust, or 
radioactive substances. After admission, the SACE level 
was 180.7 U/L (reference value 5–52 U/L). Gastroscopy 
indicated chronic gastritis, and a mucosal biopsy of 
the gastric antrum showed mild chronic superficial 
inflammation, acid-fast staining negative, PAS negative, and 
Cytomegalovirus (CMV) negative. The contrast-enhanced 
CT scan of the neck, chest, and abdomen (Figure 4) revealed 

A B C D

Figure 2 Pathological examination of the right main bronchial 
mucosa biopsy under bronchoscopy in case 1. Image of nonnecrotic 
epithelioid granulomatous inflammation (hematoxylin and eosin 
staining 100×). The red arrow indicates the nonnecrotic epithelioid 
granulomatous inflammation.

Figure 1 Chest computed tomography examination image of case 1. (A) Patchy exudate shadow of the right upper lobe. (B) Bilateral hilar 
lymph node enlargement. (C,D) Mediastinal lymph node enlargement. The red arrows indicate the lesions.
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multiple nodules in both lungs. Tuberculosis needed to be 
excluded via analysis of the patient’s clinical examination 
results. Enlarged lymph nodes were observed in the bilateral 
clavicle area, mediastinum, bilateral hilar and hepatic 
regions, and bilateral inguinal areas. Small lymph nodes 
were also detected around the cervical vascular sheath and 
adjacent to the main abdominal artery, with multiple low-
density lesions in the spleen, suggesting the potential for 
the extrapulmonary involvement of sarcoidosis. Electronic 
bronchoscopy examination further revealed mucosal 
congestion and hypertrophy, in addition to unevenness 
in the trachea, bronchus, and lobar bronchus, with small 
nodular protrusions. Lavage was performed in the anterior 
segment of the right upper lobe, and further smear and 
culture testing on the lavage fluid revealed negative results 
for tuberculosis; Gene Xpert on lavage fluid yielded positive 
results, but testing was negative for rifampicin resistance. 
Biopsy of the middle lobe of the right lung and resection 
of a nodule in the left upper limb forearm subcutaneous 
were performed. The pathology results (Figure 5) showed 
nonnecrotic epithelioid granulomatous inflammation with 
multinucleated giant cells, negative acid-fast staining, and 
negative PAS staining in both specimens. A diagnosis of 
secondary pulmonary tuberculosis combined with stage 

II pulmonary sarcoidosis and skin sarcoidosis was made. 
Thus, the patient was treated with 0.3 g of isoniazid (once a 
day), 0.6 g of rifampicin (once a day), 0.75 g of ethambutol 
(once a day), and 0.5 g of pyrazinamide (three times a day) 
orally, along with 30 mg of prednisone (once a day), and the 
dosage was gradually reduced. After treatment, a chest CT 
scan (Figure 6) showed significant absorption of the lesion in 
the upper lobe of the right lung, with significant reduction 
in the hilar and mediastinal lymph nodes. Electronic 
bronchoscopy examination revealed no hypertrophy, 
hyperemia, or edema in the mucous membrane of either 
lumen, and all small nodules had subsided. As of this 
writing, there has been no recurrence.

Discussion

China is among those countries with a high burden of 
tuberculosis. The Global Tuberculosis Report 2023 issued 
by the World Health Organization (WHO) indicated 
that there were 10.6 million new cases of tuberculosis in 
the world in 2022, and 780,000 new cases of tuberculosis 
in China, placing it the third among 30 countries with 
the highest burden of tuberculosis (4). The incidence 
of sarcoidosis is highest among African Americans and 

A B C D
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Figure 4 Chest enhanced computed tomography examination image of case 2. (A) Right upper lobe nodule. (B) Bilateral hilar lymph node 
enlargement. (C,D) Mediastinal lymph node enlargement.

Figure 3 Chest computed tomography examination image of case 1. (A) The nodular shadow of the right upper lung patch appeared clearly 
absorbed. (B) Bilateral hilar lymph nodes appeared significantly reduced. (C,D) The lymph nodes in the mediastinum appeared significantly 
reduced.
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Nordic people (5), while for China, there is no detailed 
epidemiological data on sarcoidosis. The incidence ratio 
of sarcoidosis between men and women in China is 1:1.6, 
with the average age of those with sarcoidosis being  
47.6 years (6). Among the two patients reported in this 
study, both were female patients with an average age of  
46.5 years. The etiology of sarcoidosis is not well understood 
but an association with the pathogenic infection of bacteria 
such as tuberculosis, nontuberculosis mycobacterium, 
and Propionibacterium acnes has been postulated (7). One 
study reported that the risk of sarcoidosis in patients 
with tuberculosis to be 8.08 times higher than that 
in those without tuberculosis (8). The relationship 
between tuberculosis and sarcoidosis is complex. Gupta 
et al. conducted a meta-analysis on 31 studies that used 
polymerase chain reaction (PCR) analysis to assess the 
presence of mycobacteria in patients with sarcoidosis from 
1980 to 2006, totaling 874 samples; the results revealed 

that 26.4% of the sarcoidosis samples tested positive for 
mycobacterium, indicating that MTB infection could be 
a shared pathophysiological link between tuberculosis 
and sarcoidosis (9). By analyzing the cellular and humoral 
immune responses of patients with tuberculosis and 
sarcoidosis to MTB antigen, it was found that pro-
inflammatory factors, including tumor necrosis factor-α 
(TNF-α) and interleukin-6 (IL-6), were increased in both 
patients, and other antibodies targeting tuberculosis-specific 
RD1 and Ag85 antigens have been detected in patients with 
sarcoidosis, with total reactivity ranging from 44.4% to 
60%, which suggests that the immune response induced by 
sarcoidosis may directly target MTB infection (10). 

The clinical manifestations of sarcoidosis are highly 
heterogeneous, varying from asymptomatic cases to 
progressive exacerbations and relapses with associated 
symptoms. The specificities in chest CT findings include 
bilateral hilar symmetric lymph node enlargement and/

A B

Figure 5 Histopathological examination of case 2. (A) Histopathological examination of the right lung middle lobe mucosa biopsy under 
bronchoscopy. Image of nonnecrotic epithelioid granulomatous inflammation with multinucleated giant cells (hematoxylin and eosin 
staining 100×). (B) Histopathological examination of subcutaneous nodule resection in the forearm of the left upper limb. Image of 
noncaseous necrotizing granulomatous dermatitis with multinucleated giant cells (hematoxylin and eosin staining 100×). The red arrows 
indicate nonnecrotic epithelioid granulomatous inflammation.

A B C

Figure 6 Chest computed tomography of case 2 showing significant absorption of multiple small nodules in the upper lobe of the right lung 
and significant improvement in hilar lymph node enlargement. (A) Significant absorption of small nodules in the upper lobe of the right 
lung. (B) Reduction of the bilateral hilar lymph nodes. (C) Marked reduction of the bilateral hilar and mediastinal lymph nodes.
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or the presence of multiple small perilymphatic nodules 
in the middle and upper regions of both lungs (11,12). 
The diagnosis of sarcoidosis is based primarily on clinical 
features, radiological findings, and histological evidence of 
nonnecrotizing granulomatous inflammation in one or more 
tissues, but there is a need to rule out the cause of other 
granulomatous diseases (13). The etiology of granulomatous 
diseases can be categorized into infectious and noninfectious 
causes. MTB stands out as the primary infectious cause, 
particularly in regions with high tuberculosis prevalence. 
Infections from fungi, parasites, and other pathogens 
are uncommon. Sarcoidosis is the most common non-
infectious granulomatous diseases Other uncommon 
causes encompass granulomatous polyvasculitis, chronic 
berylliosis, hypersensitivity pneumonia, and granulomatous 
reactions induced by drugs or tumors (14,15). Sarcoidosis 
and tuberculosis are both granulomatous lesions, but 
their pathological features are different (16). Granulomas 
in sarcoidosis are primarily located along the lymphatic 
interstitium. These nodules have a consistent size with clear 
boundaries and do not merge. Fibrous tissue hyperplasia 
is common, with minimal infiltration of surrounding 
inflammatory cells, with the occasional presence of inclusion 
bodies. In tuberculosis, granulomas may or may not exhibit 
caseous necrosis. Varying in size, granulomatous nodules 
are usually distributed along the airway. There is also a 
pronounced increase in lymphocyte infiltration around the 
nodules, indicating infectious lesion characteristics (17). 
Hence, for diagnosing the pathological manifestations of 
granulomatous lesions, it is crucial to initially investigate 
potential sources of pathogenic infection. Additionally, 
obtaining a detailed medical history, including occupational 
history, drug exposure, and allergen exposure, is essential. 
Augmenting relevant laboratory examinations is necessary 
to eliminate the possibility of other granulomatous diseases.

Case 1 had respiratory symptoms mainly characterized 
by coughing, whereas case 2 had digestive symptoms mainly 
characterized by dysphagia, with no clinical specificity. 
However, the chest CT manifestations of the two patients 
were relatively similar. The lung lesions were mainly 
nodules distributed along the airway in the upper lobe of 
the right lung and were accompanied by bilateral hilar 
and mediastinal lymph node enlargement. Both patients 
underwent bronchoscopy with concomitant bronchial 
mucosal biopsies, and the pathology showed nonnecrotic 
epithelioid granuloma, which, in combination with 
the negative findings from acid-fast staining, indicated 
sarcoidosis. MTB pathogen detection was carried out 

on patient samples. The two cases tested positive on 
Gene Xpert testing of alveolar lavage fluid. In regions 
with a high incidence of tuberculosis or sarcoidosis, it 
is strongly recommended to routinely employ special 
staining (including, but not limited to, acid-fast staining) on 
pathologically reported granulomatous lesions to identify 
MTB. However, the positivity rate of acid-fast staining 
is low, ranging from 15.5% to 29% (16). This suggests 
that molecular biology techniques, such as real-time 
fluorescence quantitative PCR, should be used for detecting 
MTB in histological specimens. However, it cannot replace 
mycobacterium culture as the diagnostic gold standard, and 
positive results should be comprehensively considered in 
conjunction with clinical manifestations. The coexistence of 
tuberculosis and sarcoidosis was diagnosed based on clinical 
characteristics, chest imaging, etiology, and tissue biopsy of 
nonnecrotizing granuloma, and the absence of evidence for 
other causes of granuloma.

Sarcoidosis exhibits some degree of self-healing, but 
the occurrence of respiratory or systemic symptoms may 
worsen the lung lesions. Glucocorticoids can be used as 
the main drug for treating sarcoidosis (18). For patients 
with the dual characteristics of sarcoidosis and tuberculosis, 
antituberculosis treatment should be initiated as soon 
as possible, and imaging and pathogenic examinations 
should be conducted in time to evaluate the efficacy of the 
treatment. For patients showing poor response, hormone 
and immunosuppressant therapy should be initiated for 
those that meet the relevant criteria. Researchers have 
classified pulmonary sarcoidosis into four stages based 
on chest imaging findings (19), with the spontaneous 
remission rate of stage II pulmonary sarcoidosis accounting 
for 40% to 70% of all cases (20) . However, in our clinical 
practice, we have found that regardless of whether stage 
I or stage II sarcoidosis goes untreated, after several 
months of clinical follow-up observation, the majority 
of patients show no significant improvement, and only 
a few patients show improvement on imaging. Case 1 
had clear symptoms of cough and phlegm, while case 2 
exhibited evident dysphagia and a progressive worsening 
of symptoms. Imaging results revealed the presence of 
multiple enlarged lymph nodes, aligning with the criteria 
for hormone therapy in cases of pulmonary sarcoidosis. 
Therefore, in addition to antituberculosis treatment, 
oral prednisone was administered, and clinical symptoms 
appeared to significantly improve during the follow-up. 
Chest CT showed significant reduction in mediastinal 
and hilar lymph nodes, and significant absorption of lung 
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lesions. Reexamination under tracheoscopy confirmed 
the disappearance of submucosal nodules in the trachea, 
indicating that the treatment was effective.

In summary, this report presents two rare cases of 
tuberculosis and pulmonary sarcoidosis coexisting, with 
good results following the combination of antituberculosis 
and glucocorticoid treatment. It is hoping our results can 
serve as a reference for the future management of patients 
with tuberculosis combined with sarcoidosis.
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