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ABSTRACT

This case report presents a diagnostic challenge encountered in a 65-year-old male admitted with fever, dyspnea, chest pain, and

hemoptysis, alongside constitutional symptoms including weight loss, night sweats, and fatigue. Despite initial suspicion for pul-

monary thromboembolism and empirical antibiotic therapy for pneumonia, subsequent bronchoscopic evaluation revealed acute

necrotizing granulomatous bronchitis, strongly indicative of endobronchial tuberculosis (TB). This diagnosis emphasizes the

importance of considering TB in patients with chronic respiratory symptoms, particularly in high-risk populations. Management

involves initiating multidrug antitubercular therapy, close monitoring, infection control measures, and patient education. Prompt

diagnosis and appropriate management are crucial in optimizing outcomes and reducing disease burden in TB.
JEL Classification: Global Health, Dermatology, Pathology and Laboratory Medicine, Toxicology

1 | Introduction

Tuberculosis (TB), which is caused by bacteria of the
Mycobacterium tuberculosis complex, is one of the oldest dis-
eases known to affect humans and a leading cause of death
worldwide [1].

Approximately one-third of the global population is infected
with a lifetime risk of 10% for developing TB disease. In 2017,
there were 10.4million reported cases of TB worldwide, corre-
sponding to an incidence rate of 133 cases per 100,000 individu-
als. Among these cases, 90% were adults over the age of 15, and
64% were male [2].

Iran is considered a high-burden country for TB, with a nota-
ble incidence rate. The endemicity of TB in this region increases

the pretest probability of the disease in patients presenting with
compatible symptoms and radiological findings [3]. Pulmonary
TB is usually a disease having a gradual onset. Fever is the most
common observed constitutional symptom which characteristi-
cally develops in the late afternoon. There may be other manifes-
tations in up to 75% of cases of pulmonary TB, such as malaise,
weakness, unusual fatigue, headache, night sweats and weight
loss. This is usually accompanied by caseous necrosis and con-
comitant caseous liquefaction and cough and purulent sputum
which is often associated with mild hemoptysis [4].

Sputum smear microscopy and culture are commonly used for the
diagnosis of pulmonary TB. However, it's essential to recognize
the limitations of these tests [5, 6]. Smear microscopy has a sensi-
tivity ranging from 36.9% to 55.6% and specificity of around 99%,
while culture has higher sensitivity (approximately 80%-90%) but
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Summary

« This case highlights the importance of considering
tuberculosis in the differential diagnosis of patients
presenting with chronic respiratory symptoms, par-
ticularly in high-risk populations.

« Prompt diagnosis and appropriate management with
multidrug antitubercular therapy, close monitoring,
infection control measures, and patient education are
crucial in reducing the disease burden of tuberculosis.

takes longer for results [7, 8]. Importantly, negative smear and cul-
ture results do not exclude the diagnosis of TB, especially in cases
of paucibacillary disease or extrapulmonary involvement [8].

2 | Case Report

A 65-year-old male was admitted to Afzalipour hospital in
Kerman, complaining of fever, worsening dyspnea, pleuritic
chest pain and hemoptysis. He also mentioned weight loss, night
sweats and fatigue. The patient had been well until 3 months be-
fore admission to this hospital, when hemoptysis and fatigue de-
veloped. After 6 weeks, the patient experienced night sweats and
fevers with temperatures of up to 38.4°C.

The patient's past medical history revealed a diagnosis of chronic
bronchitis, for which he was prescribed a metered dose inhaler
containing fluticasone and salmeterol. In his habitual history,
the patient disclosed a history of cigarette smoking, amounting
to 15 pack-years. No history of opium consumption or other sub-
stance use was reported.

On examination, he was ill but not toxic, the heart rate was
108 bpm, the blood pressure 128/76 mmHg, the respiratory rate
of 31 breaths per minute and the corrected axillary temperature
of 38.6°C. His oxygen saturation was 95% while the patient was
breathing ambient air. The weight was 67.4kg and the body-
mass index (the weight in kilograms divided by the square of the
height in meters) was 21.2.

On the head examination, temporal wasting and signs of ca-
chexia were observed. Oropharyngeal examination revealed
no evidence of bleeding, ulceration, scar tissue, or tumor. There
were no signs of lymphadenopathy, masses, or crepitation on
neck examination. Respiratory examination indicated increased
respiratory effort with mild accessory muscle use. No chest de-
formities or asymmetry were noted, though mild tenderness was
observed over the chest wall. The breath sounds were decreased
with crackles heard predominantly over the left lung base.
Regular rate and rhythm with no murmurs appreciated on heart
examination. S1 and S2 sounds clear. Other systemic examina-
tions were found to be normal.

Nucleic acid testing of a nasopharyngeal swab was negative for
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
Acid-fast bacilli smear and culture of the sputum was negative
for mycobacteria. Other laboratory test results are summarized
in Table 1.

Based on the patient's complains (sudden worsening dyspnea
and hemoptysis) and wells diagnostic criteria for pulmonary
thromboembolism (PTE), the patient's score was 5.5 points (3
points for no alternative diagnosis more likely than PTE, 1.5
points for heart rate >100 and 1 point for hemoptysis) which
revealed an intermediate risk for PTE. The patient underwent
lung computed tomography angiography (LCTA) and the result
demonstrated that there were no signs of PTE (Figure 1).

After ruling out PTE, the non-contrast images from the LCTA
were carefully reviewed. Based on the patient's risk factors
(smoking and age), these images were further evaluated for po-
tential lung pathology. The results demonstrated some bilateral
consolidations and bronchiectasis which are shown in Figure 2.
So, with the diagnosis of bacterial pneumonia, intravenous nor-
mal saline and empirical treatment with ampoule ceftriaxone
1g every 12h and ampoule clindamycin 900 mg every 8 h were
administered.

After an initial 3-day period of therapeutic intervention, the pa-
tient's fever persisted without significant reduction. Additionally,
there was a concerning escalation in the severity of hemoptysis,
surpassing the previously observed levels. Consequently, a clin-
ical decision was made to proceed with a bronchoscopy proce-
dure to further investigate and assess the underlying pathology.
The bronchoscopy was done on the Day 4 of the patient's hospi-
talization and the diagnosis was made.

3 | Differential Diagnosis

This previously healthy 65-year-old man presented with fever,
dyspnea, pleuritic chest pain, hemoptysis, presence of constitu-
tional symptoms, tachycardia, lung consolidations, bronchiecta-
sis, and elevated levels of inflammatory markers. The elevated
levels of inflammatory markers, including the erythrocyte sed-
imentation rate and levels of C-reactive protein, are nonspecific
findings.

3.1 | Cancer

Considering the constellation of symptoms presented by the
65-year-old male patient, along with radiological findings and
relevant history, the probability of lung cancer must be carefully
assessed. The patient's chief complaints include hemoptysis,
fever, pleuritic chest pain, and weight loss. These symptoms,
when observed together, raise significant concern for an un-
derlying malignancy, particularly lung cancer. Hemoptysis,
although not pathognomonic for lung cancer, is a concerning
symptom often associated with malignancies of the lung paren-
chyma [9].

The LCTA revealed consolidations in the pulmonary paren-
chyma. Consolidations, especially when multifocal or per-
sistent, are concerning for neoplastic processes such as lung
cancer [10]. While consolidations can be seen in various pulmo-
nary conditions, including infectious etiologies like pneumonia,
the presence of consolidations in conjunction with the patient's
symptoms and history warrants thorough investigation for
malignancy.
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TABLE1 | A summary of laboratory test results.

Variable Referencerange At admission (Day 1) Day 3 Day 5 Day 7
White blood cell (per uL) 4000-10,000 9300 8500 11,100 9800
Hemoglobin (g/dL) 12-16 13.8 13 12.1 11.7
Hematocrit (%) 39-52 42.2 39.6 38.7 36.3
Mean corpuscular volume (F1) 80-100 78.1 71.3 77.9 76.7
Platelet count (per uL) 150,000-450,000 436,000 468,000 495,000 532,000
Prothrombin time (s) 13-15 12.5 — — —
Partial thromboplastin time (s) 24-36 28 — — —
International normalized ratio 0.8-1.1 1 — — —
Blood sugar (mg/dL) <140 137 — 196 —
Urea (mg/dL) 15-45 26 27 32 28
Creatinine (mg/dL) 0.8 0.8 0.7 0.8 0.7
Creatine phosphokinase (U/L) 24-195 43 — — —
Lactate dehydrogenase (U/L) <480 242 — — —
Sodium (mmol/L) 135-145 133 135 137 139
Potassium (mmol/L) 3.8-5 4 4.4 4 3.9
Troponin I — Negative — — —
D-dimer (g/L) <70 718 — — —
C-reactive protein (mg/1) <6 153 — 211 —
Erythrocyte sedimentation rate (mm/h) <12 90 — — 84

FIGURE1 | Lungcomputed tomography angiography (LCTA) revealed no sign of PTE.

Of significant relevance is the patient's history of cigarette smok-
ing. Cigarette smoking is the most significant risk factor for the
development of lung cancer, accounting for most cases.

Considering the patient's presentation of hemoptysis, fever,
pleuritic chest pain, weight loss, consolidations on imaging, and
a history of cigarette smoking, the probability of lung cancer is
notably elevated. There are two primary types of lung cancer:
non-small cell lung cancer (NSCLC) and small cell lung cancer
(SCLC) [11]. NSCLC is further categorized into three subtypes:
adenocarcinoma, squamous cell carcinoma, and large cell car-
cinoma [12]. Adenocarcinoma is the most common form of lung
cancer, particularly among smokers [12]. It tends to occur in the
outer regions of the lungs and is associated with a higher inci-
dence in individuals with a history of smoking. Adenocarcinoma

often presents with symptoms such as hemoptysis, cough, and
weight loss [13].

3.2 | Infectious Diseases

Considering the clinical presentation, radiological findings, and
regional epidemiology, the probability of infectious diseases
such as TB and aspergillosis must be carefully considered.

3.2.1 | Tuberculosis

Iran is considered a high-burden country for TB, with a nota-
ble incidence rate. The endemicity of TB in this region increases
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FIGURE2 | The non-contrast images from the LCTA. Mild pleural effusion with adjacent lung collapse is seen in LCTA. Collapse consolidation

is seen in left lower lobe. Mild pericardiac bronchiectasis is also seen.

the pretest probability of the disease in patients presenting with
compatible symptoms and radiological findings [3]. Sputum
smear microscopy and culture are commonly used for the diag-
nosis of pulmonary TB. However, it's essential to recognize the
limitations of these tests [5, 6].

Smear microscopy has a sensitivity ranging from 36.9% to 55.6%
and specificity of around 99%, while culture has higher sensitiv-
ity (approximately 80%-90%) but takes longer for results [7, 8].
Importantly, negative smear and culture results do not exclude
the diagnosis of TB, especially in cases of paucibacillary disease
or extrapulmonary involvement [8].

3.2.2 | Aspergillosis

Although less common than TB, aspergillosis should also be
considered in the differential diagnosis, particularly in immu-
nocompromised individuals. Patients with aspergillosis may
present with symptoms like TB, including hemoptysis, fever,
and weight loss [14].

TB and aspergillosis should emerge as significant consider-
ations. The high prevalence of TB in Iran, along with the clin-
ical and radiological findings, warrants thorough diagnostic
evaluation, including sputum smear microscopy, culture, and
potentially imaging-guided biopsy [15]. It's crucial to recognize
the limitations of diagnostic tests and maintain a high index of
suspicion, especially in regions endemic for TB.

3.3 | Pneumonia
Pneumonia typically presents with an acute onset of symptoms,

including fever, cough, dyspnea, pleuritic chest pain, and consti-
tutional symptoms like malaise and weight loss [16]. However,

in this case, the clinical manifestation began 3 months ago, sug-
gesting a chronic or indolent process rather than an acute infec-
tious etiology. While the presence of consolidations on CT scan
is consistent with pneumonia, chronic pneumonia is less com-
mon and typically presents with more subtle radiological find-
ings, such as persistent infiltrates or fibrotic changes [16, 17].

Given the chronicity of symptoms and the need to explore alter-
native diagnoses, further diagnostic evaluation beyond typical
pneumonia workup may be warranted. This may include pul-
monary function tests, autoimmune serology, imaging studies
to assess for structural lung disease or malignancy, and possibly
bronchoscopy with biopsy to obtain tissue for histopathological
examination.

While pneumonia remains a consideration in the differential
diagnosis, its probability is diminished by the chronic nature of
the patient’s symptoms over the past 3months.

3.4 | Interstitial Lung Disease (ILD)

Interstitial lung disease (ILD) encompasses a diverse group of
disorders characterized by inflammation and fibrosis of the lung
parenchyma, resulting in progressive dyspnea, cough, and im-
paired gas exchange. Patients may present with constitutional
symptoms such as fever and weight loss, particularly in cases
of more aggressive or advanced disease. Hemoptysis can occur
in ILD, though it is less common compared to other pulmonary
conditions [18].

On imaging, ILD typically manifests as reticular opacities,
ground-glass opacities, or honeycombing on CT scan, reflecting
interstitial inflammation and fibrosis. Consolidations may also
be present, particularly in cases of acute exacerbation or super-
imposed infection [19].

40f 8

Clinical Case Reports, 2024

85U80|7 SUOWIWID 3A 8.0 (el (dde 8Ly Aq peusenob e sejolie YO ‘sn Jo Se|nu Joy ArIqIT8UIUO A8]IM UO (SUORIPUOD-PUe-SW.BIWoo" A3 WM AReq 1 [pul|uo//Sdny) SUOIPUOD pue swie 1 8y} &8s *[7202/2T/20] uo AriqiTaulluo A8|1m ‘(-ouleAnde1) 8qnopesy Aq 1956°'€100/200T 0T/10p/i00" Aa 1w Arelqieul|uo//sdny wouy papeojumoad ‘TT ‘$Z0Z ‘Y0600S02



The presence of chronic symptoms such as hemoptysis, fever,
pleuritic chest pain, and weight loss, in conjunction with radio-
logical evidence of consolidations and other interstitial changes,
raises suspicion for underlying ILD. The chronicity and pro-
gressive nature of the symptoms over time are consistent with
the natural history of ILD, which often presents insidiously and
worsens gradually [18].

Diagnosis of ILD typically involves a combination of clinical
assessment, high-resolution CT imaging, pulmonary function
tests, and sometimes, biopsy for histopathological evaluation.
In the context of chronic symptoms such as hemoptysis, fever,
pleuritic chest pain, weight loss, and pulmonary consolidations,
ILD emerges as a significant consideration [20].

3.5 | Pulmonary Vasculitis

In the evaluation of the patient, consideration must be given
to pulmonary vasculitis, particularly Wegener's granulomato-
sis too. Wegener's granulomatosis is a systemic autoimmune
disorder characterized by necrotizing granulomatous inflam-
mation of the respiratory tract, systemic vasculitis, and glo-
merulonephritis. Patients may present with constitutional
symptoms such as fever, weight loss, and malaise, along with
respiratory symptoms including hemoptysis, cough, and pleu-
ritic chest pain. The triad of upper respiratory tract involve-
ment (such as sinusitis), lower respiratory tract involvement
(such as hemoptysis and pulmonary infiltrates), and glomer-
ulonephritis constitutes the classic presentation of Wegener's
granulomatosis [21].

On imaging, pulmonary vasculitis, including Wegener's granu-
lomatosis, can manifest as multiple nodular opacities, ground-
glass opacities, or consolidations. These findings may be
bilateral and involve multiple lung lobes [22].

Diagnosis of Wegener's granulomatosis typically involves a com-
bination of clinical assessment, serological testing (such as anti-
neutrophil cytoplasmic antibodies, or ANCA), imaging studies,
and tissue biopsy. ANCA testing, specifically anti-proteinase 3
(PR3) antibodies, may be positive in up to 80% of cases, aiding
in the diagnosis. Tissue biopsy, often obtained via bronchoscopy
or surgical lung biopsy, is crucial for confirming the presence of
granulomatous inflammation and vasculitis [23].

A comprehensive diagnostic approach, including sero-
logical testing and tissue biopsy, is essential for accurate

diagnosis and appropriate management of this potentially
life-threatening condition.

4 | Bronchoscopy Findings

During bronchoscopy examination of the patient, notable find-
ings were observed. Within the trachea and both bronchi, evi-
dence of nodularity was identified. These nodules presented as
significant indicators warranting further investigation. The nod-
ules looked quite similar in color to the nearby healthy tissue,
making them hard to spot at first. Despite their visual similarity
to adjacent healthy mucosa, the nodules’ presence raised suspi-
cion for underlying pathology, prompting further investigation.

Considering these findings, a bronchoalveolar lavage (BAL)
specimen was collected to assess the cellular composition of the
lower respiratory tract. Additionally, multiple biopsies were ob-
tained from the identified nodularities for histopathological ex-
amination, aiming to elucidate the underlying pathology driving
the patient's clinical presentation. These specimens were pro-
cessed and sent to the pathology department for detailed analy-
sis. The findings from both the BAL specimen and biopsies are
anticipated to provide valuable insights into the nature and ex-
tent of pulmonary involvement in this case, guiding subsequent
therapeutic interventions and patient management strategies.

5 | Pathological Findings

The examination of the biopsy from the right bronchial
mucosa unveiled several significant pathological features.
Notably, surface ulceration was observed, indicating tissue
damage and disruption. Furthermore, the biopsy exhibited the
presence of necrotic tissue, suggestive of tissue death, along
with clusters of granulomatous histiocytic cells, indicative
of an inflammatory response. Additionally, a few giant cells
were noted, further supporting the granulomatous nature of
the lesion (Figure 3).

Upon performing Ziehl-Neelsen staining, focal positivity for
acid-fast bacilli was detected within the specimen, consistent
with the presence of M. tuberculosis (Figure 3). Notably, the ab-
sence of malignant cells or features excluded the possibility of
malignancy.

It's important to note that while the initial sputum acid-fast
bacilli smear and culture were negative, TB culture from

FIGURE 3 | Pathological and Ziehl-Neelsen staining results.
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bronchoscopy samples was performed as part of our standard
protocol. This additional step was taken to ensure a comprehen-
sive diagnostic approach, recognizing the limitations of sputum-
based tests alone.

Based on these detailed pathological findings, the diagnosis was
established as acute on necrotizing granulomatous bronchitis,
strongly indicative of endobronchial and pulmonary TB.

6 | Discussion of Management

Upon confirming the diagnosis of acute necrotizing granuloma-
tous bronchitis, strongly indicative of endobronchial and pul-
monary TB, the patient's management and treatment plan were
promptly initiated to address the underlying infectious pathol-
ogy. The cornerstone of treatment for pulmonary TB involves
antitubercular therapy aimed at eradicating the causative agent,
M. tuberculosis. The patient was commenced on a standard mul-
tidrug regimen consisting of first line antitubercular agents,
including Isoniazid (INH), Rifampicin (RIF), Pyrazinamide
(PZA), and Ethambutol (EMB). The initial phase of treatment
typically involves a combination of these drugs administered for
a duration of 2months, followed by a continuation phase with
INH and RIF for an additional 4 months [24]. The dosage of
each medication was carefully calculated based on the patient's
weight and adjusted for any underlying comorbidities or contra-
indications (Table 2).

Given the importance of treatment adherence and the po-
tential for medication noncompliance, a direct observation
strategy was implemented to ensure the patient's compliance
with the prescribed antitubercular regimen. Healthcare pro-
fessionals or trained personnel closely monitored and super-
vised the patient's medication intake to optimize treatment
adherence and minimize the risk of treatment failure and
drug resistance.

Symptomatic relief measures were incorporated to alleviate the
patient's presenting symptoms and improve overall comfort and
well-being. Analgesics such as acetaminophen were admin-
istered to alleviate pleuritic chest pain and fever. Hemoptysis

TABLE 2 | First line drugs used in the treatment of adults with TB
based on the ATS/CDC/IDSA guidelines.

Anti-TB drug Dosage
Isoniazid (INH) 5mg/kg (~300mg)
Rifampicin (RIF) 10mg/kg (~600mg)
Pyrazinamide (PZA) 1000 mg (40-55kg weight)
1500mg (56-75kg weight)
2000mg (76-90kg weight)
Ethambutol (EMB) 800 mg (40-55kg weight)

1200mg (56-75kg weight)
1600 mg (76-90kg weight)

Abbreviations: ATS: American Thoracic Society; CDC: Centers for Disease
Control; IDSA: Infectious Disease Society of America [25]; TB: tuberculosis.

management involved bed rest, maintaining airway patency,
and monitoring for signs of respiratory distress.

Given the patient's reported weight loss and fatigue, nutritional
supplementation and dietary counseling were provided to op-
timize nutritional status and support immune function during
treatment.

Strict infection control measures were implemented to prevent
the transmission of M. tuberculosis to healthcare workers and
other patients. Standard precautions, including airborne pre-
cautions, were observed during patient care, particularly during
aerosol-generating procedures such as bronchoscopy.

The patient and their family members were provided with com-
prehensive education regarding the nature of TB, the importance
of treatment adherence, potential adverse effects of medications,
and infection control measures to prevent disease transmission.

Close monitoring of the patient's clinical response to treatment, in-
cluding resolution of symptoms, and laboratory markers of disease
activity, was performed at regular intervals. Periodic follow-up
appointments were scheduled to assess treatment adherence,
monitor for adverse effects of antitubercular medications.

It is worth acknowledging that our diagnostic approach relied
on methods that are widely accessible in our region, such as
imaging, bronchoscopy with biopsy, and Ziehl-Neelsen stain-
ing. While advanced diagnostic techniques like metagenomic
next-generation sequencing (mNGS) and TB-GeneXpert offer
superior sensitivity and rapid turnaround time, these technol-
ogies are not readily available in many healthcare settings in
Iran, including ours, due to resource constraints. This limitation
highlights the ongoing challenges in TB diagnosis in resource-
limited settings and underscores the importance of maintain-
ing a high index of clinical suspicion, especially in TB-endemic
regions.

7 | Conclusion

In summary, the case highlights the diagnostic challenge in pa-
tients with pulmonary symptoms. Despite initial suspicion of
pulmonary thromboembolism and empirical antibiotic therapy
for pneumonia, bronchoscopy revealed findings consistent with
acute necrotizing granulomatous bronchitis, indicative of endo-
bronchial and pulmonary TB. Management involves initiating
multidrug antitubercular therapy, close monitoring, infection
control measures, and patient education. This underscores the
importance of considering TB in high-risk patients and empha-
sizes the need for prompt diagnosis and appropriate manage-
ment to optimize outcomes and minimize disease burden.

This case also emphasizes the value of considering TB in pa-
tients with atypical presentations, particularly in TB-endemic
regions. It demonstrates how a combination of clinical suspi-
cion and available diagnostic tools can lead to accurate diag-
nosis even without access to the most advanced technologies.
This approach is particularly relevant in resource-limited set-
tings where advanced diagnostic methods may not be readily
available.
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