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Acute fibrinous and organizing pneumonia (AFOP) is a rare histologic interstitial pneumonia pattern recently de-
scribed in the literaturewith fewer than 120 cases published. AFOP is often difficult to diagnose andmay bemis-
taken for other pulmonary disorders such as interstitial pneumonias or pneumonitides. Patients often present
with vague symptoms of cough, dyspnea, hemoptysis, fatigue, and occasionally respiratory failure. Radiological
findings show diffuse patchy opacities and ground glass appearance of the lungs. On histologic examination,
intra-alveolar fibrin balls are observed.We discuss a case of a manwho presentedwith hemoptysis and dyspnea
and whose open lung biopsy revealed AFOP. We will describe the presentation, diagnosis, and post-discharge
course, and review the current literature. There are only 4 cases which have reported the patients’ course of dis-
ease after 1 year, the longest being 2 years. To our knowledge, this is the only case of AFOP in the literature that
describes the course of a patient more than 2 years after the diagnosis of AFOP, and is the most comprehensive
review of the current literature.
artners.org (C. Kuza).
© 2015 Elsevier Inc. All rights reserved.
1. Introduction

Acute fibrinous and organizing pneumonia (AFOP) is a rare histologic
interstitial pneumonia pattern that is histologically characterized by
intra-alveolar fibrin “balls” and organizing pneumonia with a patchy dis-
tribution. It is associated with viral, bacterial, and fungal infections, con-
nective tissue disorders, autoimmune diseases, certain drugs including
amiodarone, everolimus, decitabine, and abacavir, and occupational/envi-
ronmental exposures such as asbestos, variousdusts, exotic animals, aero-
sol products, and coal; itmay also be idiopathic in nature. Patients present
with cough, dyspnea, or acute respiratory distress syndrome. Radiological
findings demonstrate diffuse patchy opacities. The diagnosis requires a
lung biopsy which can be obtained surgically, via bronchoscopy, or
under ultrasound- or computed tomographic (CT) scan-guidance. The de-
finitive management of this disease is still unknown; however, there is a
role for steroids and other immunosuppressive agents [1].

We present the case of a man diagnosed with AFOP and describe his
30-month post-discharge course, the longest follow-up in the literature
to our knowledge. In addition, wewill also present themost comprehen-
sive review of the AFOP literature. Patient characteristics, suspected etiol-
ogy, diagnostic modality, treatments, and outcomes will be reported.
2. Case report

A 60-year-old male smoker was transferred from an outside hospital
presenting with progressively worsening dyspnea and blood-tinged spu-
tum over the course of 2months. Hewas otherwise healthy and reported
a history of working with asbestos and fiberglass from 1975 to 1988, and
recent occupational dust exposure. He complained of low grade fevers
and sweats and denied weight loss, other significant exposures, recent
travel, pets, and sick contacts. At an outside hospital, a chest x-ray showed
bilateral diffuse opacities and small bilateral pleural effusions (Fig. 1A). A
CT scan of the chest demonstrated diffuse bilateral ground glass densities
(Fig. 1B). Bronchoscopy was performed and biopsies were negative for
malignancy, granulomas, Pneumocystis jirovecii cysts, and trophozoites.
Gram stain and culture, periodic acid–Schiff stain, and acid fast-bacilli cul-
ture were negative. Bronchoalveolar lavage (BAL) showed many red
blood cells, few white blood cells, and no organisms. The BAL culture
grew few Candida albicans. Routine laboratory work up was normal, ex-
cept for an elevated white blood cell count. Laboratory work for rheuma-
toid factor, cold agglutinins, antinuclear antibodies, Scl-70 scleroderma
antibody, and histone antibody were negative. In addition, HIV-1 and
HIV-2, influenza A and B, urine Legionella antigen, and Mycoplasma
pneumoniae IgG and IgMwere negative. He received a 7-day course of an-
tibiotics (ceftriaxone, azithromycin, anddoxycycline) andmethylprednis-
olone 125 mg IV every 6 hours for 6 days. Despite therapy, his symptoms
didnot improve andhewas transferred toourhospital for furtherworkup.
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http://dx.doi.org/10.1016/j.jcrc.2015.10.002
mailto:catherine.kuza@gmail.com
mailto:ckuza@partners.org
http://dx.doi.org/10.1016/j.jcrc.2015.10.002
http://www.sciencedirect.com/science/journal/


Fig. 1. A, Chest x-ray showing bilateral patchy infiltrates. B, Chest CT scan showing diffuse
ground glass opacities.

Fig. 2.A,Histology of AFOPwith diffuse andpatchy involvement. B, Histology of AFOPwith
intraalveolar fibrin balls.
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On initial physical examination hewas afebrile, tachypneic, and hyp-
oxic, requiring 80% oxygen to achieve a SpO2 of 92%. Lung auscultation
revealed diffuse rhonchi and rales. Additional tests performed at our in-
stitution included blood and sputum cultures, ANCA, Jo-1 antibody, glo-
merular basement membrane antibody, cyclic citrullinated peptide IgG
and IgA, and creatine phosphokinase, which were negative. On admis-
sion to our hospital, methylprednisolone 60 mg IV every 6 hours was
given for 2 days, and the dose was later increased to 125 mg IV every
6 hours. Two days later a steroid taper was initiated, decreasing the
methylprednisolone dose to 60 mg IV every 6 hours for 5 days, and
then prednisone 60 mg PO daily was started. He required oxygen with
a high flow nasal cannula. On the fourth day of hospitalization, he
underwent an anterior thoracotomy, right wedge lung biopsies, and
right chest tube placement. He was brought intubated from the operat-
ing room for ventilator weaning in the intensive care unit and he was
extubated on postoperative day 1. Specimens of the lung biopsy were
sent for pathology, microbiology, and virology. The pathology demon-
strated AFOP with a background of chronic interstitial pneumonia
(Fig. 2A and B). A trichrome stain revealed fibrosis. Tissue specimens
were negative for acid fast-bacilli, mycobacteria, fungi and cytomegalo-
virus. Gram stain and culturewere also negative. However, an anaerobic
and aerobic culture grew a coagulase negative Staphylococci. Sulfameth-
oxazole/trimethoprim was initiated on postoperative day 3. On repeat
chest x-ray, the lungs appeared unchanged. The chest tube was eventu-
ally removed and he was discharged to pulmonary rehabilitation on
prednisone 60 mg PO daily and continuous oxygen via nasal cannula
at 3 L/min.

Upon discharge, the patient was followed by the pulmonology team.
Eight months after his hospital discharge, he experienced arthralgias
and Raynaud’s syndrome, and developed telangiectasias. On further
evaluation, blood work was positive for antinuclear antibodies and
Sjogren’s syndrome antibody and hewas diagnosedwith an unspecified
connective tissue disease (CTD). Hewas started on azathioprine, but be-
cause of an adverse reaction, his therapy was changed to mycopheno-
late mofetil 500 mg PO 3 tablets in the morning and 2 tablets at night.
Over 2 years, several steroid tapers were attempted unsuccessfully.
His symptoms worsened at lower doses. Thirty months after discharge
he remains dependent on mycophenolate mofetil, prednisone 10 mg
PO daily, and oxygen, requiring 4 L/min via nasal cannula at rest and
during sleep, and 8 to 10 L/min via an oxymizer pendant with activity.
He is currently on disability. Although his exercise tolerance improved
after completing pulmonary rehabilitation, his functional status has
not returned to his pre-illness baseline. Hehas been evaluated and listed
for lung transplantation.

3. Discussion

Acute fibrinous and organizing pneumonia (AFOP) is a rare histolog-
ic interstitial pneumonia pattern; as of 2015, there have been 111 cases
reported in the literature (Table 1). Of these cases, 43 were male, 35
were female; gender was not specified in 33 cases. It most commonly
occurred in patients in their fifth and sixth decade of life; however,
there were 5 reports in children. In most cases, the etiology was un-
known. Possible causes of AFOP include connective tissue disease, infec-
tions, environmental or occupational exposure, drug reactions,
autoimmune disease, after organ transplantation, and cancers



Table 1
Summary of patient characteristics, diagnosis, treatment, and outcome in AFOP from literature

Publication Patient
characteristics

Proposed cause Diagnostic
method

Treatment Outcome Duration of
Follow-up

Still on
treatment
at follow-
up?

Lopez-Cuenca
et al [2]

27 yo F Marden-Walker
syndrome/sepsis/ARDS

Autopsy Corticosteroids, antibiotics,
mechanical ventilation

Death 15 days NA

Bhatti et al [3] 56 yo M Idiopathic SB Corticosteroids,
mycophenolate
mofetil, mechanical
ventilation

Improved 12 months Yes

Beasley et al [1] 77 yo M Haemophilus influenza SB or autopsy⁎ Antibiotics Death NS NA
33 yo M Occupational exposure

(construction worker)/
Acinetobacter baumanii

SB Antibiotics Improved NS NS

55 yo M Ankylosing spondylitis/
occupational exposure
(zoologist exposed to
exotic animals)/
amiodarone

SB Antibiotics Improved NS NS

76 yo F Environmental
(excessive hair spray)

SB Corticosteroids, antibiotics Improved NS NS

74 yo M Environmental
exposure (coalminer)

SB or autopsy⁎ Furosemide, dopamine,
mechanical ventilation

Death NS NA

78 yo F Polymyositis SB or autopsy⁎ Corticosteroids Death (unrelated
cause)

NS NA

58 yo F Possible fibromyalgia SB Antibiotics Improved NS NS
47 yo M Idiopathic SB Antibiotics Improved NS NS
39 yo M Ki-1 lymphoma SB or autopsy⁎ Corticosteroids, mechanical

ventilation
Death NS NA

59 yo F Idiopathic SB or autopsy⁎ Antibiotics, corticosteroids,
mechanical ventilation

Death NS NA

70 yo M Idiopathic SB Antibiotics Improved NS NA
72 yo F Idiopathic SB Antibiotics, corticosteroids Improved NS NS
36 yo M Idiopathic SB or autopsy⁎ Mechanical ventilation Death NS NA
76 yo M Idiopathic SB or autopsy⁎ Antibiotics, corticosteroids Death NS NA
65 yo F Idiopathic SB or autopsy⁎ Antibiotics Death NS NA
68 yo F Idiopathic SB or autopsy⁎ NA Death NS NA
66 yo M Idiopathic SB or autopsy⁎ Antibiotics, corticosteroids,

mechanical ventilation
Death NS NA

Guimaraes
et al [4]

55yo F Primary biliary
cirrhosis

SB Corticosteroids Improved 14 months Yes

Rapaka et al [5] 38 yo M HIV FTBB Corticosteroids Improved NS NS
Kobayashi
et al [6]

55 yo M Chronic
glomerulonephritis

SB Corticosteroids Improved 3 months NS

Tzouvelekis
et al [7]

65 yo F Idiopathic SB Corticosteroids, antibiotics Improved 3 months Yes

Zhang et al [8] 73 yo M Idiopathic Ultrasound-guided
percutaneous
lung biopsy

Corticosteroids Improved 1.5 months Yes

Valim et al [9] 39 yo F Systemic sclerosis SB Cyclophosph-amide,
corticosteroids, mechanical
ventilation

Death 3 days NA

Damas et al [10] 66 yo M Idiopathic SB Antibiotics, corticosteroids,
cyclophosphamide

Improved NS NS

Yokogawa
et al [11]

52 yo F Abacavir SB Antibiotics, corticosteroids,
discontinue Abacavir

Improved NS NS

Balduin et al [12] 47 yo M Collagen vascular
disease

SB Corticosteroids,
azathioprine,
noninvasive mechanical
ventilation

Improved NS NS

Lee et al [13] 60 yo M Hematopoietic stem cell
transplantation/Acute
myelogenous leukemia

FTBB Corticosteroids Death 61 days NA

Canessa et al [14] 60 yo F Whipple’s disease SB Antibiotics Improved NS NS
Vasu et al [15] 64 yo M Decitabine/Acute

myelogenous leukemia/
myelodysplastic syndrome

SB Corticosteroids,
discontinuation of
decitabine

Improved NS NS

Hariri et al [16] 47 yo M Systemic lupus
erythematosus

SB Corticosteroids,
cyclophosphamide

Improved NS Yes

Heo et al [17] 40 yo M HIV/Pneumocystis
jirovecii

SB Antibiotics, corticosteroids Improved 8 months No

Santos et al [18] 44 yo M Idiopathic SB Surgical resection Improved NS
Otto et al [19] 66 yo F Influenza virus/history

of double lung transplant
Autopsy Antiviral, antibiotics,

mechanical ventilation,
ECMO

Death 11 months NA

(continued on next page)
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Table 1 (continued)

Publication Patient
characteristics

Proposed cause Diagnostic
method

Treatment Outcome Duration of
Follow-up

Still on
treatment
at follow-
up?

Ribera et al [20] 69 yo F Chlamydia pneumoniae FTBB Antibiotics, steroids,
mechanical ventilation

Death 20 days NA

Cincotta
et al [21]

38 day old F ARDS/RSV SB Mechanical ventilation Death NS NA

10 month old ARDS/severe combined
immunodeficiency/
Pneumocystis carinii
pneumonia

SB Mechanical ventilation Death NS NA

Sverzellati
et al [22]

62 yo F Pulmonary mycosis
fungoides

SB Corticosteroids Improved NS NS

Cho et al [23] 79 yo M Idiopathic SB Corticosteroids Improved NS NS
Sauter et al [24] 66 yo F Anti-synthetase

syndrome
SB Azathioprine,

mycophenolate,
corticosteroids

Improved 2 years Yes

White et al [25] 1 patient Everolimus FTBB NS NS NS NS
Prahalad
et al [26]

14 yo F Juvenile
dermatomyositis

SB Antibiotics, corticosteroids,
IV immunoglobulin,
cyclosporine,
cyclophosphamide,
oscillating mechanical
ventilation

Death 2 weeks NA

Hwang et al [27] 6 patients with
mean age of
68 yo

Severe acute respiratory
syndrome (SARS)

Autopsy NS Death NS NA

Qiu et al [28] 5 patients, 2
male
and 3 female,
age 43-61 yo

NS CT-guided
percutaneous
lung biopsy

Corticosteroids Improved NS NS

Al-Khouzaie et al
[29]

45 yo M NS Lung biopsy Corticosteroids Improved NS NS

Labarinas
et al [30]

10 yo M Severe aplastic anemia/
fulminant hepatic
failure (suspected to
be autoimmune)

Lung biopsy Antithymocyte globulin,
cyclosporine, hematopoietic
stem cell transplant

Improved NS NS

Moreira
et al [31]

44 yo M NS SB Surgical resection Improved NS No

Bawa et al [32] 31 yo F Idiopathic Lung biopsy Corticosteroids, antibiotics Improved 9 months Yes
Jarbou et al [33] 70 yo M Idiopathic SB Corticosteroids Improved 6 months Yes
Alici et al [34] 48 yo F Grade 2 primary graft

dysfunction of lung
transplant

FTBB Corticosteroids Improved 1 week Yes

Feng et al [35] 64 yo M Mycobacterium
tuberculosis

Percutaneous
needle lung
biopsy

Corticosteroids,
anti-tuberculosis antibiotics

Improved 9 months NS

84 yo M Lung adenocarcinoma Percutaneous
needle lung
biopsy, surgical
lung biopsy

Corticosteroids, antibiotics,
surgical resection

Death due to
brain metastasis

10 months NA

Garcia et al [36] 46 yo M Idiopathic SB Corticosteroids Improved NS NS
Hara et al [37] 70 yo M Idiopathic FTBB Corticosteroids Resolved 3 months NS

55 yo M Idiopathic SB Corticosteroids Resolved 3 months NS
Kassir et al [38] 53 yo F Mycoplasma

pneumoniae
Peripheral
lung biopsy

Corticosteroids Improved 2 weeks Yes

Lococo
etal [39]

65 yo F Idiopathic SB Corticosteroids Resolved 6 weeks NS

Piciucchi
et al [40]

79 yo M Amiodarone FTBB Corticosteroids Resolved 3 months NS

Mittal et al [41] 14 yo F Idiopathic CT-guided
percutaneous
transthoracic
lung biopsy

Corticosteroids Resolved 1 month No

Renaud-Picard
et al [42]

22 yo M Cystic fibrosis;
lung transplant

FTBB Corticosteroids, antibiotics,
re-transplantation of lungs

Improved 2 years No

Akhtar
et al [43]

68 yo F Idiopathic CT-guided
biopsy

Corticosteroids Improved 2 months Yes

Feinstein
et al [44]

10 patients,
4 M, 6 F, average
age 59.6 yo

NS SB Corticosteroids 6 patients
improved;
Death in 4
patients
(unrelated
to AFOP)

NS NS

Rajan et al [45] 42 yo M Acute myelogenous
leukemia/Aspergillosis

SB Antifungal Resolved 5 months No
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Table 1 (continued)

Publication Patient
characteristics

Proposed cause Diagnostic
method

Treatment Outcome Duration of
Follow-up

Still on
treatment
at follow-
up?

Paraskeva
et al [46]

22 patients Lung transplant FTBB Antibiotics, antifungals,
corticosteroids

Death Median time
to
death 94
days
after
diagnosis

NA

Bierach
et al [47]

4 patients Lung transplant NS Corticosteroids NS NS NS

Oskuei
et al [48]

71 yo M Decitabine/
myelodysplastic
syndrome

SB Corticosteroids, antibiotics,
discontinuation of
decitabine

Improved NS NS

Hankollari
et al [49]

36 yo M Bleomycin FTBB Corticosteroids Improved NS NS

Rafii et al [50] 55 yo F Idiopathic SB Corticosteroids Improved NS NS

yo, years old; F, female; M, male; SB, surgical biopsy; FTBB, fiberoptic transbronchial biopsy; NS, not specified; NA, not applicable; ARDS, adult respiratory distress syndrome; RSV, respi-
ratory syncytial virus; HIV, human immunodeficiency virus; ECMO, extracorporeal membrane oxygenation.
⁎ Beasley et al reported that 15 patients had open lungbiopsies to confirm thediagnosis, and 2 patients had thediagnosismade on autopsy. Itwas not specifiedwhich of thepatients had

the diagnosis made on autopsy.
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(Table 1). In our case, possible etiologies include asbestos and fiberglass
exposure, as well as connective tissue disease.

Patients present with progressive dyspnea, cough, hemoptysis,
fever, fatigue, or acute respiratory distress syndrome. Patients can pres-
ent with an acute, rapidly progressing form associated with poor out-
comes, or more commonly, a subacute form, with a gradual onset of
symptoms and amore favorable prognosis [1–3]. Poor outcomes are as-
sociated with patients requiring mechanical ventilation [1]. Of the 51
deaths reported in the literature, 6 were unrelated to AFOP
[1,2,9,13,19–21,26,27,35,44,46]. Of those that died, 12 required me-
chanical ventilation; in 37 cases, the use of mechanical ventilation was
not specified. In the cases summarized in Table 1, death resulted in 8 pa-
tients with viral infections (SARS, influenza virus, RSV), 2 patients with
bacterial infections, 1 patient with environmental exposure, 1 patient
with cancer, 1 patient following stem cell transplant, 1 patient with a
combined picture of sepsis, ARDS, and developmental disorder, 22 pa-
tients after double-lung transplant and chronic allograft dysfunction, 2 pa-
tients with autoimmune diseases, and 7 patients in whom AFOP was
idiopathic [1,2,9,13,19–21,26,27,46]. The time to death was not reported
in amajority of the cases; deathoccurred in less than1month in4patients,
and less than 1 year in 24 patients [2,9,13,19,20,26,46]. Our patient had a
subacute onset of the illness, with symptoms developing over 2 months.
He requiredmechanical ventilation for less than 24 hours postoperatively.
His symptoms improved with immunosuppressants, but he remains de-
pendent on steroids, oxygen, and immunosuppressive medication for
more than 2 years after diagnosis.

The diagnosis of AFOP is challenging. The radiological findings for
AFOP are not diagnostic, and may vary. The most common radiological
findings are diffuse, patchy opacities with both peripheral and bilateral
distribution; it may be limited to the lung bases [1–3]. CT scan images
may show the lesion as a solitary nodulewith air bronchogramswith pro-
gression to diffuse lung opacities [6]. In addition, the images may appear
similar to other lung diseases such as interstitial pneumonia, pulmonary
edema, and infectious pneumonia [9]. Our patient’s chest x-ray showed
bilateral pleural effusions and bilateral diffuse opacities. His chest CT
scan showed diffuse bilateral ground glass densities; these findings
were nonspecific and suggestive of a broad differential diagnoses. The di-
agnosticworkup of AFOPmay include BAL, but a lung biopsy provides the
definitive diagnosis [1,2]. Of the cases reviewed, 24 patients underwent
BAL before pathological diagnosis. In all cases, the BAL was inconclusive
[3,4,6,7,10,11,13,15,16,18–20,26,33,34,36–38,40,42,48–50]. In 8 patients,
7 of whom underwent transbronchial biopsy [3,4,6,9,33,41,47] and 1
who had a transthoracic biopsy [31], the results were inconclusive and
required further diagnostic work up. The diagnosis of AFOP was made
by surgical lung biopsy in 52 patients, transbronchial lung biopsy in 9 pa-
tients, percutaneous needle biopsy in 2 patients, image-guided (CT- or
ultrasound-guided) percutaneous lung biopsy in 8 patients, peripheral
lung biopsy in 1 patient, unspecified lung biopsy techniques in 3 patients,
and autopsy in 10 patients [1–50]. Our patient’s BAL and bronchoscopic
biopsy were inconclusive; the diagnosis was made with surgical lung bi-
opsy. To make a definitive diagnosis of AFOP, histopathologic evaluation
is required [1].

The major histopathologic features of AFOP are intra-alveolar fibrin
“balls”, organizing pneumonia, and a patchy distribution within the lung
parenchyma. It involves up to 90% of the alveolar spaces within a tissue
sample. Minor features that may be associatedwith AFOP include inflam-
matory changes of the alveolar walls surrounding the areas of fibrin,
myxoid connective tissue in the alveolar septum, type 2 pneumocyte hy-
perplasia, and minimal changes in the lung tissue areas without fibrin. It
does not demonstrate hyaline membranes and lacks eosinophils, which
distinguishes it from diffuse alveolar damage and eosinophilic pneumo-
nia, respectively. Although fibrin deposition has been associatedwith dif-
fuse alveolar damage, it is not the prominent feature and does not display
the intra-alveolar fibrin ball pattern. In addition, diffuse alveolar damage
is associatedwith diffuse changes, while AFOP presents in a patchy distri-
bution. AFOP does not consist of granulomatous inflammation, broncho-
pneumonia, or abscess formation [1].

An ideal treatment of AFOP has not been reported; it has been treated
with antibiotics, corticosteroids, and immunosuppressants (mycopheno-
late mofetil, azathioprine, and cyclophosphamide) with varying re-
sponses [1,3,10,16,26]. Corticosteroids are the most common and
successful treatment modality described in the literature [43]. Akhtar
et al [43] recommended methylprednisolone 60 mg every 6 to 8 hours
for the first 5 days, followed by a gradual taper and a maintenance dose
of 40mgdaily for 3months. Other therapeutic regimens described includ-
edmethylprednisolone 0.5 to 1mg/kg per day IV followed by prednisone
0.5 to 1mg/kg per daywhich is gradually tapered [3,4,6,43]. The exact du-
ration of therapy is unknown, and is based on the patient’s clinical course
and underlying etiology. Some patients return to baseline within months
of treatment [17,41,45]. Other patients experienced worsening of symp-
toms during steroid tapers or noncompliance with treatment; improve-
ment was noted when higher doses were resumed [7,32,43]. Treatment
may be as long as 2 years [1,3,4,10,24]. From our literature review, the
follow-up course of only 19 patients was reported and ranged from 2
weeks to 2 years [3,4,6–8,17,24,32–35,37,39–41,43,45,47]. Only 4 reports
gave information on the patients’ condition after 1 year [3,4,24,42]. Ten
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patients were still receiving treatment at the time of follow-up, 3 patients
completed treatment and were asymptomatic, and in 6 patients it was
not specified whether or not they were still receiving therapy at the
time of follow-up. Fifteen patients received only corticosteroids. One pa-
tient required corticosteroids and anti-tuberculosis antibiotics [35], and
1 patient improved after 5 months with only oral antifungal therapy
[46]. Two patient required immunosuppressive agents such as cyclophos-
phamide, azathioprine, andmycophenolatemofetil in addition to cortico-
steroids [3,24]. Of the 4 cases that reported on the patient’s condition over
2 years, 3 patients remained on therapy at 1 year, 14months, and 2 years
of follow-up [3,4,24]; treatmentwas not specified at 2-year follow-up in 1
patient [42]. None of the cases in the literature specified whether the pa-
tients were oxygen-dependent on discharge or at follow-up. Our patient
was discharged on a steroid taper; however, he experienced relapses
with decreased doses, requiring resumption of higher doses. After his di-
agnosis of a connective tissue disease, mycophenolate mofetil was added
to his therapeutic regimen. At 30 month follow-up, he continues to re-
quire immunosuppressant therapy, remains oxygen-dependent, and has
been listed for lung transplantation.

Patients diagnosed with autoimmune or collagen vascular diseases
maybenefit from immunosuppressant therapy in addition to steroids. Cy-
clophosphamide and steroids were used to treat AFOP in patients with
systemic sclerosis and systemic lupus erythematosus [9,16]. In addition
to steroids, azathioprinewas used to treat a patientwith collagen vascular
disease and AFOP [12]. Sauter et al used azathioprine, mycophenolate
mofetil, and steroids in the treatment for a patient with AFOP and anti-
synthetase syndrome [24]. Prahalad et al described a case of AFOP diag-
nosed in the setting of juvenile dermatomyositis in which the patient
continued to decline despite therapy with azithromycin and increased
doses of methylprednisolone. She received intravenous immunoglobulin
(2 g/kg), cyclosporine 5 mg/kg IV, and cyclophosphamide 500 mg/kg IV.
She eventually required mechanical and oscillating mechanical ventila-
tion but died after a massive pneumothorax [26]. Mycophenolate mofetil
and cyclophosphamide have also been reported in idiopathic cases of
AFOP, resulting in improved outcomes [3,10]. Mycophenolate mofetil
has been used to treat scleroderma-related interstitial lung disease and
cyclophosphamide-refractory lupus nephritis. It is safe and effective in
maintaining lung function in interstitial lung diseases associated with
CTD [3]. It may be a useful adjunct to steroids in patients with associated
autoimmune diseases and CTD.

Other therapeutic interventions include drug discontinuation, surgi-
cal resection, and organ transplantation. In cases caused by amedication
(amiodarone, decitabine, abacavir, and bleomycin), treatmentwith cor-
ticosteroids and discontinuation of the drug resulted in improvement of
symptoms [11,15,40,48,49]. There were 2 reports of surgical lung resec-
tion in the management of AFOP, without medical management, with
subsequent improvement of symptoms [18,31]. Surgical resection may
be an additional treatment option in themanagement of AFOP if the dis-
ease is relatively localized.

AFOP has been described following organ transplantation; however,
organ transplantationmay be indicated to treat AFOP refractory tomed-
ical treatment. AFOP developed in 1 patient after an allogenic hemato-
poietic stem cell transplantation for the treatment of AML and in 23
patients after double-lung transplantation. All of the patients failed
treatment with antibiotics, steroids, and immunosuppressants and ex-
pired [13,19,46]. Four patients developed AFOP after lung transplanta-
tion and were treated with immunosuppressive agents and
corticosteroids but the long-term outcome was not specified [47]. Alici
et al reported a patient with AFOP associated with grade 2 primary
graft dysfunction of a lung transplant whose condition improved after
corticosteroid treatment; however, the follow-up duration was only 1
week [34]. Labarinas et al described a case of AFOP in the setting of
aplastic anemia and fulminant liver failure, suspected to be autoim-
mune in nature. There was no response to treatment with
antithymocyte globulin or cyclosporine. Disease resolution occurred
after hematopoietic stem cell transplant [30]. Renaud-Picard et al
described a patient with cystic fibrosis who received a lung transplant.
After 42months, he experienced respiratory failure unresponsive to an-
tibiotics and steroids. He underwent a bilateral lung retransplantation,
and surgical pathology of the explanted lungs revealed AFOP. At 2-
year follow-up, the patient was reportedly doing well [42]. At 30
months of follow-up, our patient remains dependent on immunosup-
pressive agents, and was listed for lung transplantation after he experi-
enced clinical worsening and increased oxygen requirements.

Although case reports are considered to be at the bottom of the hier-
archy of what is regarded as reliable evidence for basing clinical deci-
sions, there is important knowledge that can be obtained from them
[51]. The value of publishing case series and reviews is to educate pro-
viders on conditionswhich are rare, butmay bemore prevalent than ex-
pected. It informs clinicians of the diagnostic tools necessary to make
the diagnosis, and provides them with treatment options that cannot
be tested by randomized controlled trials because of the small number
of subjects who have the rare disease [52]. It provides information on
the clinical course of the disease and what therapeutic interventions
have failed and succeeded. The goal of this case report and review is
to provide clinicians with the presentation, diagnosis, andmanagement
of AFOP, a conditionwhichmay bemore prevalent thanwe suspect.We
presented the clinical presentation, radiological findings, diagnostic ap-
proach, associated conditions and how they affectmanagement, and re-
ported treatment options which have failed and succeeded. The
literature does not clearly define the duration of the disease course or
treatment, especially when it is associated with autoimmune, collagen
vascular, or connective tissue disease. In addition, we describe that the
disease course may be lengthy and may not resolve with medical man-
agement alone, and surgical intervention may be necessary. Through
our literature review, we discovered localized disease may be curative
by surgical resection, and lung transplantation may be considered in
disease refractory to medical treatment with good long-term outcome.
4. Conclusion

The treatment and long-term outcome of acute fibrinous and orga-
nizing pneumonia are not well defined. In the case presented, the pa-
tient was admitted with progressively worsening dyspnea and cough
over 2 months and a ground glass appearance of lungs on CT scan. The
diagnosis of AFOPwasmadebyopen lungbiopsy andhistology. His con-
dition was complicated by a diagnosis of CTD. Thirty months after diag-
nosis he remains dependent on steroids, immunosuppressive agents,
oxygen, and has been listed for lung transplantation. Our extensive liter-
ature review describes the associated medications and conditions with
the disease, diagnosticmodalities, various treatment strategies, and out-
comes of AFOP. Definitive management of this illness is not yet clearly
defined. Treatment includes steroids, immunosuppressive agents, and
potentially surgical lung resection and organ transplantation. There
are few studies which report the long-term outcomes of these patients.
To date, we present the longest follow-up of a patient diagnosed with
AFOP. It is important to raise awareness of this disease, so symptoms
and radiologicalfindingsmaybe identified and lead to appropriate diag-
nostic tests and management. Further reports of therapeutic manage-
ment and long-term outcomes are required.
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