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Abstract 
Granulomatosis with polyangiitis (GPA) is a medium- and small-vessel necrotizing 
vasculitis that affects the upper and lower respiratory tracts, resulting in symptomatic 
and radiographic similarities with pulmonary tuberculosis (TB). We discuss the case 
of a 45-year-old previously healthy male who recently immigrated from India that 
presented after three weeks of rifampin, isoniazid, pyrazinamide, and ethambutol 
(RIPE) therapy for presumed TB prior to receiving the GPA diagnosis. Previous 
admission to a community hospital yielded negative Mycobacterium tuberculosis 
polymerase chain reaction (MTB PCR) and acid-fast bacillus (AFB) sputum cultures, 
prompting repeat testing and broad autoimmune/infectious workup. Chest 
computed tomography redemonstrated cavitary lesions with interval enlargement. 
Dermatopathology of bilateral lower extremity palpable purpura that erupted during 
admission demonstrated findings consistent with small-vessel vasculitis. 
Cytoplasmic-antineutrophil cytoplasmic antibodies was positive (1:80), and serine 
proteinase-3 IgG was 546 AU/mL (ref<19 AU/mL). Bronchoalveolar lavage samples 
produced a negative MTB PCR and AFB culture. This case highlights the importance 
of differentiating clinically similar diseases that can be symptomatically detrimental 
and require potentially competing therapeutics. Some evidence, including in vitro 
studies and acute care patients, suggests low risk of harm to initiate GPA treatment 
with possible concomitant TB. We hope this case informs providers to avoid 
diagnostic bias and consider early steroid treatment for patients suspicious of GPA in 
the absence of an unequivocal TB diagnosis. 

background 

Granulomatosis with polyangiitis (GPA) is a medium- 
and small-vessel necrotizing vasculitis that predominantly 
affects the upper and lower respiratory tracts, often lead
ing to sinusitis and cavitary lung lesions. Similarly, pul
monary tuberculosis (TB) frequently presents with cavi
tary lung lesions on thoracic imaging. Symptomatic and 
radiographic similarities due to their pulmonary involve
ment may make it difficult to differentiate these diseases 
clinically. We discuss a patient who presented to a qua
ternary care academic medical center after receiving three 
weeks of rifampin, isoniazid, pyrazinamide, and ethamb
utol (RIPE) therapy for presumed TB infection prior to 
receiving the diagnosis of GPA. 

case presentation 

A 45-year-old male who recently immigrated from India 
with no known medical history presented with the chief 
complaint of worsening shortness of breath at rest (See 

clinical timeline: Figure 1). Two months prior to admis
sion, he began experiencing night sweats and fevers with 
an associated 20-lb weight loss. One month later, he sub
sequently developed pleuritic chest pain and a worsening 
ulcerative lesion on his back that prompted him to pre
sent to a community hospital. A thoracic computed to
mography (CT) scan demonstrated a 10 cm thick-walled 
cavitary lesion in the left lower lobe and a 6 cm right 
suprahilar mass initially concerning for potential infec
tion versus malignancy. Given the patient’s recent immi
gration from a country where TB is endemic, and the 
presence of a cavitary lesion, he was empirically started 
on RIPE therapy. During the 12-day hospital course, the 
Mycobacterium tuberculosis polymerase chain reaction 
(MTB PCR) test was negative, two sputum acid-fast 
bacillus (AFB) smears were negative, QuantiFERON 
gold was indeterminate, and AFB cultures and cytology 
from an endobronchial biopsy and bronchoalveolar 
lavage were collected and processed. Despite negative test
ing, a high degree of suspicion for active TB remained, 
leading to the continuation of RIPE therapy at discharge 
with follow-up at the local health department. Ten days 
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Figure 1. Timeline of clinical presentation and primary treatment. 
Primary symptoms and important clinical findings (blue) at time of admission to the community hospital (1st Admission) and quaternary care academic medical center (2nd Admission). Primary treatments (yellow) 
related to presumed Mycobacterium tuberculosis infection and granulomatosis with polyangiitis. Time zero (0) is the time at which the patient presented to our service. White spaces within the timeline are used in 
lieu of break symbols. Abbreviations: w, weeks; IV, intravenous; RIPE, rifampin, isoniazid, pyrazinamide, and ethambutol. 

later, he was admitted for worsening respiratory symp
toms and abnormal liver chemistries at the recommenda
tion of the local health department. 

Upon evaluation, he reported epistaxis, bilateral eye 
irritation, impaired hearing, and enlargement of his ul
cerative back lesion. Initial urinalysis revealed proteinuria 
(46 mg/dL; ~800mg/day; protein/creatine ratio 0.84) 
and hematuria (55 RBCs/HPF), concerning for nephri
tis, with a normal serum creatinine (0.77 mg/dL) and es
timated glomerular filtration rate (98 mL/min/1.73m2). 
A repeat thoracic CT scan re-demonstrated the cavitary 
lesions with an interval size increase (Figure 2). Nasal en
doscopy demonstrated multiple nasal septal perforations, 
and otoscopic evaluation revealed bilateral tympanic 
membrane perforations. Following admission, the pa
tient began experiencing burning bilateral foot and hand 
pain accompanied by evolving petechiae, which erupted 
two days later into erythematous and violaceous palpable 
purpura and vesicles (Figure 3A). Biopsy of purpura 
demonstrated findings consistent with small-vessel vas
culitis (Figure 3B). Further examination revealed pink 
conjunctival lesions as well as white subretinal and 
choroidal lesions (Figure 3C) and strawberry gingivitis 
(Figure 3D). Biopsy of the ulcerative lesion demon
strated a mixed perivascular and interstitial mixed inflam
matory infiltrate, potentially consistent with pyoderma 
gangrenosum. 

Subsequently, serum cytoplasmic-antineutrophil cy
toplasmic antibodies (C-ANCA) tested positive (titer, 
1:80), and serine proteinase-3 IgG (PR3-ANCA) was 

546 AU/mL (ref<19 AU/mL). To confidently rule out 
concomitant TB infection, a bronchoalveolar lavage 
(BAL) yielded endobronchial biopsies of abnormal mu
cosa of the right lung (suprahilar mass) and a trans
bronchial biopsy of the left lower lobe cavitary lesion. 
The BAL sample produced a negative MTB PCR test 
and a negative acid-fast bacillus culture. Treatment was 
started with intravenous methylprednisolone and ritux
imab. The patient improved with treatment and was sub
sequently discharged with outpatient follow-up. 

discussion 

Cavitary lung lesions with accompanying respiratory 
symptoms offer a broad differential diagnosis, including 
etiologies with potentially competing therapeutics. Dif
ferentials often include malignant and infectious etiolo
gies, including tuberculosis. However, in the proper clin
ical context, it is also important to consider less common 
etiologies, including autoimmune disorders. For a 
45-year-old male who recently immigrated from India, a 
high initial suspicion for TB was reasonable from a symp
tomatic, radiographic, and epidemiologic standpoint, 
considering the high incidence of TB in India (27% of 
new cases worldwide in 2022)1 and that cavitary lung le
sions occur in a majority of pulmonary TB cases. Fur
ther, in the United States, the incidence of TB is twice 
that of GPA (29 vs. 13 cases per one million people).2,3 

However, the patient’s extrapulmonary symptoms, neg
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Figure 2. Interval progression of cavitary lesions via chest computed tomography. (A) Right upper lobe consolidation measuring 6.6 cm x 
4.7cm (increase from 6.7 cm x 3.0 cm), and (B) left lower lobe consolidation measuring 11.3 cm x 7.5 cm (increase from 10.3 cm x 6.9 cm) at 
the time of admission to the quaternary care academic medical center. 

Figure 3. (A) Palpable purpura of the bilateral lower extremities. (B) Dermatopathology of left lower extremity biopsy of palpable purpura 
showing evidence of a small-vessel vasculitis. (C) Subretinal/choroidal lesion of right eye. (D) Strawberry gingivitis of upper gingiva. 

ative TB laboratory results, and worsening of symptoms 
on RIPE therapy raised suspicion for an alternative etiol
ogy. 

Confirmation of GPA as the primary diagnosis and 
exclusion of concomitant TB is essential from a therapeu
tic standpoint in terms of reducing risks of adverse side ef

fects from RIPE therapy as well as preventing further de
terioration from untreated GPA. Before discovering the 
patient’s worsening clinical status upon initial presenta
tion to the quaternary care academic medical center, it 
was suspected that the patient’s primary issues would be 
associated with the adverse side effects of RIPE therapy 
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due to his abnormal liver chemistries. Rifampin, pyraz
inamide, and isoniazid are known to cause hepatoxicity, 
and, specifically, isoniazid causes hepatoxicity in greater 
than 50% of patients within two months of treatment.4 

Although his abnormal liver function tests were likely as
sociated with RIPE therapy, this could not explain the 
other novel clinical findings. Moreover, before erupting 
into palpable purpura, his neuropathic-like pain in a 
stock-and-glove pattern could have been attributed to iso
niazid therapy, which is also known to cause peripheral 
neuropathy and paresthesia. However, pyridoxine supple
mentation during treatment with isoniazid helps prevent 
this side effect, and these lesions were later biopsied and 
confirmed as a vasculitis. RIPE therapy causes various ad
verse side effects that are important to distinguish from 
disease progression, especially if that disease is incorrectly 
diagnosed. 

Differentiating systemic illnesses with potentially 
overlapping features such as GPA and TB involves a mul
timodal diagnostic approach that can be both invasive 
and time-consuming. For a patient with prolonged con
stitutional symptoms and a cavitary lung lesion, a high 
pre-test probability for TB promotes an algorithmic 
methodology involving sputum AFB cultures/smears 
(sensitivity, 80%/45–80%) and MTB PCR (sensitivity, 
70%).5‑7 AFB cultures take several weeks for results on 
solid media, whereas AFB smears and MTB PCR results 
are largely facility-limited. For patients with negative spu
tum AFB smears and MTB PCR, subsequent TB testing 
occurs using BAL-derived samples which have increased 
sensitivity compared to testing of sputum and bronchial 
secretions.8 When symptoms are not fully explained by 
TB or if there is low pre-test probability for TB and GPA 
is considered in the differential, ANCA testing can be 
conducted in parallel, as it is often positive in patients 
with active disease. PR3-ANCA titers can then help dif
ferentiate GPA from non-ANCA-associated vasculitides 
(non-AAV). A titer of ≥ 65 AU/mL has been found to 
have an odds ratio of 34.2 in favor of AAV, which was eas
ily met by our patient (546 AU/mL).9 In specific cases to 
confirm a GPA diagnosis, tissue biopsy is conducted for 
an affected organ (e.g., skin, kidney, upper respiratory/
lungs), which would show evidence of a vasculitis or ill-
formed granuloma with or without necrotizing features. 
In contrast, to help distinguish from GPA, TB results in 
granuloma formation with central necrosis and are typ
ically well-formed. Specific to our case, histopathologic 
examination of transbronchial biopsies for patients with 
sputum-negative smears has an 87% sensitivity for TB,10 

which showed evidence of ill-formed granulomas and did 
not comment on necrotizing features. Furthermore, al
though not required for diagnosis according to the Amer
ican College of Rheumatology (and are typically nonspe
cific), ocular lesions (e.g., subretinal/choroidal lesions) 
manifest in approximately 50% of patients with GPA.11 

Similarly, strawberry gingivitis is a rare, nonspecific clin

ical manifestation, but it may be the first manifestation 
of the disease.12 Although the tissue biopsy was noncon
firmatory, the comprehensive laboratory testing, imaging, 
purpura biopsy, and clinical context met the criteria for 
the classification of GPA by the American College of 
Rheumatology.13 

While immunosuppressive therapy can lead to reac
tivation of latent TB, corticosteroids have been shown 
to improve outcomes in active pulmonary and extrapul
monary TB infections in specific clinical scenarios.14,15 

For instance, in a meta-analysis, Critchley et al. (2014) 
found that corticosteroid use improved clinical outcomes 
of pulmonary TB at one month (risk ratio, 1.16) but 
did not reduce all-cause mortality; however, this finding 
was noted to be of low-grade evidence.14 In contrast, the 
other study found improved mortality outcomes for pa
tients with pulmonary TB complicated by acute respi
ratory failure treated with adjunct corticosteroids (e.g., 
pulse steroid therapy).15 Besides the improved mainte
nance of airways through reduced inflammation, in vitro, 
dexamethasone is shown to abrogate TB-induced mito
chondrial signaling that typically results in cell necrosis.16 

Methylprednisolone, the gold-standard corticosteroid 
used to treat GPA, has a similar inherent mechanism of 
action as dexamethasone and would likely contribute to 
improved outcomes for patients with concomitant TB 
and GPA, as has been shown in another case report.17 Al
though much of the clinical evidence in favor of corticos
teroid use for pulmonary TB is low-grade and specific to 
intensive care unit (ICU) settings, the absence of an un
equivocal TB diagnosis warrants GPA treatment if there 
is concern for disease progression. 

Clinical similarities between TB and GPA present 
challenging decisions in terms of treatment discontinu
ation and initiation, necessitating adequate laboratory, 
imaging, and pathologic workup to distinguish between 
the two diagnoses. Despite these similarities and the con
stellation of symptoms they represent, our case presented 
an additional epidemiologic factor that swayed the initial 
diagnosis and treatment of TB. When initially evaluated, 
this epidemiologic factor was likely a source of anchoring 
bias, emphasizing the need to start from a broad differen
tial, especially since the patient’s initial TB tests yielded 
negative results. With adequate diagnostics – including 
c-ANCA positivity, dermatopathology showing vasculi
tis, interval progression of cavitary lung lesions on RIPE 
therapy, and a negative TB workup – we confidently diag
nosed and initiated treatment for GPA. However, the pa
tient may have benefited from earlier treatment interven
tion, as repeat TB testing was ongoing. Evidence, while 
low-grade, suggests corticosteroids are unlikely to harm 
patients with concomitant TB and may even benefit clin
ical outcomes.14,15 Future research should focus on as
sessing these clinical scenarios in non-ICU settings and 
advancing in vitro approaches16 to elucidate the benefits 
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and determine the optimal timing for treatment initia
tion. 
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