Thinking Outside the Checkbox

The approach to clinical conundrums by an expert clinician is revealed through the presentation of an actual patient’s case in an
approach typical of a morning report. Similarly to patient care, sequential pieces of information are provided to the clinician, who is
unfamiliar with the case. The focus is on the thought processes of both the clinical team caring for the patient and the discussant.

[T This icon represents the patient’s case. Each paragraph that follows represents the discussant’s thoughts.
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[ A 34-year-old, previously healthy Japanese man devel-
— oped a dry cough. He did not have dyspnea, nasal dis-
charge, sore throat, facial pain, nasal congestion, or postna-
sal drip. His symptoms persisted despite several courses of
antibiotics (from different physicians), including clarithromy-
cin, minocycline, and levofloxacin. A chest x-ray after 2
months of symptoms and a noncontrast chest computed to-
mography (CT) after 4 months of symptoms were normal,
and bacterial and mycobacterial sputum cultures were sterile.
Treatment with salmeterol and fluticasone was ineffective.

The persistence of a cough for longer than 8 weeks consti-
tutes chronic cough. The initial negative review of systems
argues against several of the usual etiologies. The lack of na-
sal discharge, sore throat, facial pain, nasal congestion, and
postnasal drip lessens the probability of upper airway cough
syndrome. The absence of dyspnea decreases the likelihood
of congestive heart failure, asthma, or chronic obstructive pul-
monary disease. Additional history should include whether the
patient has orthopnea, paroxysmal nocturnal dyspnea, or a re-
duced exercise tolerance.

The persistence of symptoms despite multiple courses of
antibiotics suggests that the process is inflammatory but not
infectious, that the infection is not susceptible to the selected
antibiotics, that the antibiotics cannot penetrate the site of in-
fection, or that the ongoing symptoms are related to the antibi-
otics themselves. Pathogens that may cause chronic cough for
months include mycobacteria, fungi (eg, Aspergillus, endem-
ic mycoses), and parasites (eg, Strongyloides, Paragonimus).
Even when appropriately treated, many infections may result
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in a prolonged cough (eg, pertussis). The fluoroquinolone and
macrolide exposure may have suppressed the mycobacterial
cultures. The lack of response to salmeterol and fluticasone
lessens the probability of asthma.

[ After 4 months of symptoms, his cough worsened, and
— he developed dysphagia and odynophagia, particularly
when he initiated swallowing. He experienced daily fevers
with temperatures between 38.0°C and 38.5°C. A repeat
chest x-ray was normal. His white blood cell count was 14,200
per pL, and the C-reactive protein (CRP) was 12.91 mg/dL
(normal <0.24 mg/dL). His symptoms did not improve with
additional courses of clarithromycin, levofloxacin, or moxi-
floxacin. After 5 months of symptoms, he was referred to the
internal medicine clinic of a teaching hospital in Japan.

The patient’s fevers, leukocytosis, and elevated CRP signal
an inflammatory process, but whether it is infectious or not
remains uncertain. The normal repeat chest x-ray lessens the
likelihood of a pulmonary infection. Difficulty with initiating a
swallow characterizes oropharyngeal dysphagia which features
coughing or choking with oral intake and is typically caused
by neuromuscular conditions like stroke, amyotrophic lateral
sclerosis, or myasthenia gravis. The coexistence of oropharyn-
geal dysphagia and odynophagia may indicate pharyngitis,
a retropharyngeal or parapharyngeal abscess, or oropharyn-
geal cancer.

Esophageal dysphagia occurs several seconds following
swallow initiation and may arise with mucosal, smooth mus-
cle, or neuromuscular diseases of the esophagus. Concomi-
tant dysphagia and odynophagia may indicate esophageal
spasm or esophagitis. Causes of esophagitis include infection
(eg, candidiasis, herpes simplex virus [HSV], cytomegalovirus
[CMV], or human immunodeficiency virus [HIV]), infiltration (eg,
eosinophilic esophagitis), or irritation (eg, from medication,
caustic ingestion, or gastroesophageal reflux). He is at risk for
esophageal candidiasis following multiple courses of antibi-
otics. Esophageal dysphagia occurring with liquids and solids
may indicate disordered motility, as opposed to dysphagia
with solids alone, which may signal endoluminal obstruction.
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At his outpatient evaluation, he denied headache, vision

changes, chest pain, hemoptysis, palpitations, abdomi-
nal pain, dysuria, musculoskeletal symptoms, anorexia, or
symptoms of gastroesophageal reflux. He did not have chills,
rigors, or night sweats, but he had lost 3.4 kg in 5 months. He
had not traveled within or outside of Japan in many years and
was not involved in outdoor activities. He was engaged to
and monogamous with his female partner of 5 years. He
smoked 10 cigarettes per day for 14 years but stopped
smoking during the last 2 months on account of his symp-
toms. He drank 6 beers per month and worked as a research-
er at a chemical company but did not have any inhalational
exposures.

His weight loss could be from reduced caloric intake due to
dysphagia and odynophagia or may reflect an energy deficit
related to chronic illness and inflammatory state. His smoking
history increases his risk of bronchopulmonary infection and
malignancy. Bronchogenic carcinoma may present with chron-
ic cough, fevers, weight loss, or dysphagia from external com-
pression by lymphadenopathy or mediastinal disease; howev-
er, his young age and recent chest CT results make lung cancer
unlikely.

His temperature was 37.2°C, blood pressure 132/81

mmHg, heart rate 85 beats per minute and oxygen satura-
tion 98% on room air. His respiratory rate was 12 breaths per
minute. His tongue was covered in white plaque. There were
multiple shallow ulcers, all less than 1 cm in diameter, on the
lips, uvula, hard palate, and tongue (Figure 1). He also had sev-
eral small, tender, right anterior cervical lymph nodes. There
was no other lymphadenopathy. The heart, lung, and abdomi-
nal examinations were normal; there was hepatosplenomegaly.
Genital ulcers were not present. A small papulopustular perifol-
licular rash was present on both thighs and the forearms. No
joint swelling or muscle tenderness was noted.

FIG 1. A photo demonstrates oral ulcerations on the upper lips and uvula and
leukoplakia of the tongue. Reprinted with permission from Igaku-Shoin Ltd.!
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The white coating on his tongue could reflect oral leukoplakia,
a reactive and potentially precancerous process that typically
manifests as patches or plaques on oral mucosa. It can be dis-
tinguished from candidiasis, which scrapes off using a tongue
blade. The extensive tongue coating is consistent with oral
candidiasis. Potential predispositions include inhaled cortico-
steroids, antibiotic exposure, and/or an undiagnosed immuno-
deficiency syndrome (eg, HIV).

The initial diagnostic branch point for nontraumatic oral
ulcers is infectious versus noninfectious. Infections that cause
oral ulcers include HSV, CMV, and syphilis. The appearance
and occurrence of the ulcers on freely moveable mucosa are
consistent with aphthous stomatitis. Recurrent aphthous ulcers
may occur in autoimmune diseases, including Behcet disease,
Crohn disease, celiac sprue, and reactive arthritis. An endosco-
py should be considered to detect esophageal ulcerations or
esophageal candidiasis.

The rash may indicate folliculitis, usually attributable to
Staphylococcus aureus or to Pseudomonas in the setting of
recreational water exposure. Broad-spectrum antibiotics or
immunodeficiency predisposes to candida folliculitis, while
systemic candidiasis may cause metastatic skin lesions. The
most common cutaneous manifestation of Behcet disease is
erythema nodosum, but follicular and papulopustular lesions
are also characteristic.

The white blood cell count was 12,700 per pL, with 77%

neutrophils, 13% lymphocytes, 8% monocytes, and 2%
eosinophils. Hemoglobin was 11.7 g/dL, and the platelet
count was 594,000 per pL. The CRP was 10.8 mg/dL, and the
erythrocyte sedimentation rate was 115 mm per hour (normal
<20). Electrolytes, blood urea nitrogen, creatinine, bilirubin,
transaminases, and creatinine kinase levels were normal. The
urinalysis showed no proteinuria or hematuria. Thyroid-stim-
ulating hormone and hemoglobin Alc levels were normal,
and an HIV antibody was negative. The chest x-ray was nor-
mal. The contrast chest CT showed nodular ground-glass
opacities in the left upper lobe and a nodule adjacent to the
interlobular pleura on the left lower lobe (Figure 2). The aor-
ta, its main branch artery wall, and the left pulmonary artery
wall were thickened.

Pulmonary nodules are caused by infections, noninfectious in-
flammation, and malignancy. Infectious causes of pulmonary
nodules include septic emboli, bacterial abscesses, and my-
cobacterial and fungal infection; noninfectious inflammatory
causes include vasculitis (eg, granulomatosis with polyangiitis),
rheumatoid arthritis, sarcoidosis, and lymphomatoid granulo-
matosis. Although additional culture data, serologic testing,
and tuberculin skin testing or an interferon-gamma release
assay may help to exclude these infections, the chronicity of
symptoms, and lack of response to multiple antibiotic courses
favor a noninfectious etiology.

Thickening of the aorta and left pulmonary artery may arise
from an infectious, infiltrative, or inflammatory process. Arterial
infections arise from direct inoculation, such as catheterization,
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FIG 2. A chest CT demonstrates a nodular ground glass opacity in the left
upper lobe (red arrow). Reprinted with permission from Igaku-Shoin Ltd.!

trauma, or a contiguous site of infection, or from embolic seed-
ing of atherosclerotic plaques or aneurysms. Malignant and non-
malignant processes, including sarcomas, lymphomas, histiocy-
toses (eg, Erdheim—Chester disease), and |gG4-related disease,
may infiltrate the vascular walls. He has no evidence of visceral
organ involvement to suggest these multisystem diagnoses.

The combined involvement of the aorta and pulmonary artery
suggest a large-vessel vasculitis. Giant cell arteritis is exceedingly
rare in patients younger than 50. Takayasu arteritis is a large-ves-
sel vasculitis that predominantly affects women and may present
with hypertension, arterial bruits, or discrepant blood pressure
between arms, none of which were reported in this case. Be-
hcet disease affects blood vessels of all sizes, including the aorta
and pulmonary vasculature. His fevers, oral ulcers, perifollicular
rash, and lymphadenopathy are consistent with this diagnosis,
although he lacks the genital ulcers that occur in the majority
of patients. Pulmonary nodules in Behcget disease arise from
pulmonary or pleural vasculitis, resulting in focal inflammation,
hemorrhage, or infarction. An ophthalmologic examination for
uveitis and a pathergy test would support this diagnosis.

He was admitted to the hospital for further evaluation.

Blood cultures were negative. Anti-neutrophil cytoplas-
mic antibodies (ANCAs) and anti-nuclear antibodies were not
detected. Herpes simplex type | and Il antigen testing on the
oral ulcers was negative. A laryngeal endoscopy revealed ul-
cers confined to the oral cavity but none in the pharynx or
larynx, which has mild inflammation; pharyngeal candidiasis
was not observed. Antibodies to mycoplasma, chlamydia,
and pertussis were not detected. To evaluate the extent of
vasculopathy seen on the CT scan, positron-emission tomog-
raphy CT showed fluorodeoxyglucose (FDG) accumulation in
the aorta and pulmonary arteries (Figures 3A and 3B). The
ground-glass opacities and the nodular lesion in the left lung
fields were not FDG avid. There was no uveitis on the oph-
thalmological examination. A skin pathergy test was nega-
tive. Human leukocyte antigen (HLA) typing was positive for
A26 and B52.

102 Journal of Hospital Medicine Vol 13 | No 2 | February 2018

FDG accumulation in the aorta and pulmonary arteries sig-
nals large-vessel inflammation. The lack of FDG-avidity of the
ground-glass opacities and nodular lesion suggests that these
are not metabolically active tumors or infections but may be
sequelae of the underlying disease, such as a hemorrhage or
infarction from vasculitis. Sarcoidosis could account for the lung
findings, but large-vessel vasculopathy would be exceedingly
uncommon. Microscopic polyangiitis and granulomatosis with
polyangiitis also cause pulmonary and vascular inflammation,
but the nonreactive ANCA, absence of sinus disease, and nor-
mal urinalysis and kidney function make pauci-immune vascu-
litis unlikely. While the large-vessel involvement is consistent
with Takayasu arteritis, the oral ulcers and rash are not.

Despite the absence of uveitis and the negative pathergy
test, his oral aphthosis, papulopustular rash, and large-vessel
vasculitis make Behcet disease the likely diagnosis. Behget dis-
ease is most strongly associated with HLA B51, although other
HLA haplotypes (including HLA A26 and HLA B52) are frequent
in Behcet disease as well. As aortitis and pulmonary vasculitis
can be associated with substantial morbidity and mortality, an
urgent consultation with a rheumatologist regarding the initia-
tion of immunosuppression is warranted.

Based on the mucocutaneous lesions, radiologic findings
consistent with large-vessel vasculitis, and positive HLA
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FIG 3. Total Body FDG-PET/CT scan, showing FDG uptake in (A) the aortic arch
and (B) the pulmonary arteries. Reprinted with permission from
Igaku-Shoin Ltd.!
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TABLE. Revised Diagnostic Criteria Proposed by the Behget’s Disease (BD) Research Committee of Japan in 2003

Main Symptoms
1. Recurrent aphthous ulcers on oral mucosa

2. Skin lesions — erythema nodosum, subcutaneous thrombophlebitis, follicular or acneiform papules, skin hypersensitivity
3. Ocular lesions — iridocyclitis, posterior uveitis (retinochoroiditis); secondary ocular complications include posterior adhesion of iris, pigmentation on lens, retinochoroid atrophy, atrophy of optic nerve,

complicated cataract, secondary glaucoma, leakage of bulbus oculi
4. Genital ulcers

Additional Symptoms

1. Arthritis without deformity or sclerosis

2. Epididymitis

3. Gastrointestinal lesion (ileocecal ulceration)
4. Vascular lesions

5. Central nervous system lesions

Complete BD = 4 main symptoms

Incomplete BD = 3 main symptoms OR 2 main symptoms + 2 additional symptoms OR ocular lesion + 1 other main OR ocular lesion + 2 additional symptoms

Suspected BD = 1 or 2 main symptoms but criteria for Incomplete BD are not fulfilled

NOTE: Laboratory tests (eg, pathergy, HLA type, inflammatory markers) are contributory but not essential to the diagnosis. Abbreviations: BD, Behget Disease; HLA, human leukocyte antigen.

A26 and HLA B52, he was diagnosed with Behcet disease.
After 1 week of treatment with prednisolone 60 mg daily, his
cough resolved and the oral aphthous ulcers and papulopus-
tular rash improved. One month later, a chest CT showed sig-
nificant reduction of the wall thickening of the aorta, its
branches, and of the left pulmonary artery. The nodular lesion
in the left lower lobe was unchanged, but the ground-glass
opacities in the left upper lobe had disappeared.

When prednisolone was tapered down to 17.5 mg, his dry
cough and low-grade fevers recurred, along with a slight el-
evation of inflammatory markers, and a ground-glass opacity
appeared on the periphery of the left upper lobe. A sputum
culture and fungal antigens were negative. His cough im-
proved with the resumption of the previous dose of prednis-
olone. He remained symptom-free after 2 years of treatment
with azathioprine 150 mg daily and prednisolone 2 mg daily
and is now only treated with azathioprine.

DISCUSSION
Behcet disease is a multisystem vasculitis involving blood ves-
sels of all sizes in the arterial and venous circulation that pres-
ents with oral and genital ulcers, ocular abnormalities (uveitis,
retinitis), skin lesions (erythema nodosum, nonfollicular papu-
lopustular lesions, or “pseudofolliculitis”), pathergy, and vas-
cular lesions (thrombophlebitis, thrombosis, and aneurysm).
This patient presented with a chronic cough from pulmonary
involvement by Behcet disease. The most common presenting
symptom in a study of 47 patients with Behcet disease with pul-
monary arteriopathy was hemoptysis followed by a nonbloody
cough.? Among these patients with pulmonary artery aneu-
rysm, thrombosis, or both, 40 (85%) had nodules caused by in-
farction or inflammation and 21 (45%) had ground-glass opac-
ities attributed to intraparenchymal hemorrhage. There are
several case reports of chronic cough attributed to large-vessel
vasculitis.>* Although the pathology of vasculitis-related cough
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is not fully understood, the inflammation of large vessels (aorta
and pulmonary arteries) adjacent to the tracheobronchial tree
may irritate regional cough receptors.?

Disease classification criteria are common in rheumatologic
diseases; these criteria are developed to categorize patients
for research studies and are not intended to diagnose individ-
ual patients.® The classification criteria favor increased specific-
ity at the expense of sensitivity to avoid misclassifying patients
as having a disease, which would compromise the results of
research studies. For instance, a study assessing a treatment
for Behget disease must exclude patients with inflammato-
ry bowel disease, as these distinct patient populations may
demonstrate discrepant responses to the investigative thera-
py. The specificity and homogeneity favored by classification
criteria make those criteria inappropriate to rely on exclusive-
ly for the diagnosis of individual patients.” The symptoms of
many autoimmune diseases develop sequentially over time.
Waiting for a patient with active, multisystem vasculitis to fulfill
all of the Behcet disease classification criteria can lead to the
harmful withholding of disease-modifying treatment.

Behget disease is unique among rheumatologic diseases for
having 19 published criteria.® These criteria were generally de-
veloped by expert consensus (sometimes supplemented with
mathematical modeling), were derived from heterogenous
populations across the world, and feature differential weight-
ing of clinical features. Their sensitivities and specificities are
often calculated against expert opinion. The most commonly
utilized criteria worldwide for the classification of Behcet dis-
ease are the International Study Group (ISG) criteria’ and the
more recently developed International Criteria for Behget's
Disease (ICBD)." In Japan, doctors commonly apply the Jap-
anese criteria (Table)." This patient would not be classified
as definitive Behcet disease according to the ISG criteria nor
complete or incomplete Behget according to the Japanese cri-
teria; however, he did fulfill the ICBD.
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The diagnosis of Behcet disease is made on clinical grounds;
there is no gold standard test or histopathologic finding, and
classification criteria remain imperfect. Although classification
criteria help clinicians understand cardinal disease features,
they cannot substitute for the more complex clinical reason-
ing required to establish a working diagnosis. The clinician
must understand the pretest probability of disease, consider
the presence or absence of characteristic features, exclude
competing diagnoses, and decipher the risk-to-benefit ratio
of therapeutic options and the urgency of treatment when as-
signing a diagnostic label. This patient’s pneumonitis, muco-
cutaneous changes, aortopathy, and compatible HLA typing
(coupled with the exclusion of infectious diseases) were suf-
ficient to diagnose Behget disease. This case reminds us that
classification criteria serve as a starting point, not as an end
point, and that clinicians must ultimately make diagnoses and
initiate treatment by thinking outside the checkbox.

TEACHING POINTS

¢ Large-vessel vasculitis is a rare cause of chronic cough.

¢ Although the most well-recognized signs of Behget disease
include genital and oral ulcers and uveitis, patients may
also present with less common manifestations such as skin
lesions (erythema nodosum, nonfollicular papulopustular
lesions, or “pseudofolliculitis”) and vascular lesions of the
artery (arteritis and aneurysm) and veins (thrombophlebitis
and thrombosis).

e Classification criteria capture cardinal features of a disease
but favor specificity over sensitivity and should not serve as a
checklist for diagnosing a patient.
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