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Abstract. - OBJECTIVE: Acute Fibrinous and
Organizing Pneumonia (AFOP) is a new patho-
logic pattern of acute lung injury characterized
by the presence of intra-alveolar fibrin in the
form of fibrin “balls” in a patchy distribution.

CASE REPORT: A 65-years-old female after
a surgical resection of rectal adenocarcinoma
presented with typical manifestations of hospi-
tal-acquired pneumonia, but she didn’t respond
to the anti infective therapy. After an explicit di-
agnosis of AFOP via percutaneous needle lung
biopsy, she got an impressive improvement
with a long-term therapy of methylprednisolone
and low-dose indomethacin. To date, a total of
non-overlapped 45 individual AFOP cases and 4
single-center studies involving AFOP have been
reported. The most common coexisting diseas-
es are infections, connective tissue diseases and
hematological diseases. Corticosteroids and im-
munosuppressants are the most common agents
prescribed in AFOP. The prognosis of AFOP is
unfavorable, associated with the pathologic char-
acteristics and the clinical parameters.

CONCLUSIONS: The immune system activat-
ed by infection may play an important role in the
pathogenesis of AFOP. Low-dose indometha-
cin combined with methylprednisolone may be a
new choice for AFOP treatment.

Key Words
Acute fibrinous and organizing pneumonia, Acute
lung injury, Corticosteroid, Indomethacin.

Acute Fibrinous and Organizing Pneumonia
(AFOP) was initially reported in 2002 as a nov-
el pathologic pattern that didn’t meet the criteria
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for classical patterns of acute lung injury, namely,
diffuse alveolar damage (DAD), organizing pneu-
monia (OP), or eosinophilic pneumonia (EP)'. The
dominant finding was the presence of intra-alveo-
lar fibrin in the form of fibrin “‘balls’ in a patchy
distribution with an average of 50% airspace in-
volvement. Loose connective tissue consisting of
fibroblastic plugs was observed within the alveo-
lar ducts and bronchioles. To date, the pathogene-
sis of AFOP remains unclear, and there is no con-
sensus on the standard treatment.

Herein we present a female with a recent sur-
gical resection of rectal adenocarcinoma, whose
symptoms and radiological features mimicked
typical hospital acquired pneumonia (HAP), but
not responding to the anti infective therapy. A per-
cutaneous needle lung biopsy (PNLB) was, thus,
performed which revealed a pattern of AFOP. She
got an impressive improvement with a long-term
therapy of methylprednisolone and low-dose indo-
methacin, but the shrunken pulmonary lesions per-
sisted throughout the 22-months follow-up visits.

Case Report

A 65-years-old non-smoking female present-
ed with hematochezia for 3 months, and she was
diagnosed with rectal adenocarcinoma by colo-
noscopy and biopsy on September 14", 2013. She
undertook a surgical resection of rectal adenocar-
cinoma on September 22" in a tertiary hospital of
Hunan Province, China. Before the surgery, she
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was free of fevers or respiratory symptoms and
the initial chest X-ray (CXR) revealed no abnor-
mality. On the 5" day after surgery, she developed
high fever and cough with purulent sputum. The
thoracic computerized tomography (CT) showed
bilateral ground glass opacities (Figure 1A). The
patient was administered with antibiotics for pre-
sumed HAP. A repeat thoracic CT on the 14" day
revealed a large consolidation in the right lower
lobes and nodules in the left lower lobe. Broncho-
alveolar lavage fluid culture was negative. The pa-
tient’s clinical condition progressively worsened
in spite of successive anti infective regimens in-
cluding carba penem, vancomycin, moxifloxacin,
cefoperazone and voriconazole. On the 25" day
after surgery, she was transferred to our hospital.

On examination, she was alert and in moderate
distress with the following vital signs: tempera-
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Figure 1. Thoracic computed tomography
(CT) scans findings. A, on the 5" day after
surgery, thoracic CT showed bilateral ground
glass opacities. B, on admission to our hospi-
tal, thoracic HRCT demonstrated a large con-
solidation in the right lower lobe and multiple
nodules in the left lower lobe. C, on the 21%
day of the steroids treatment (MP 80 mg bid
x5d, MP 40 mg qdx16d, indomethacin 6.25
mg bidx2w), thoracic HRCT showed an obvi-
ous resolution (comparing to those on admis-
sion). D, in week 11 of the steroids treatment
(MP 80 mg bid x5d, MP 40 mg qdx6w, MP 20
mg qdx4w, indomethacin 6.25 mg bidx10w),
thoracic HRCT showed a small resolution
(comparing to those in 21 day). E, in week
17 of the steroids treatment (MP 80 mg bid
x5d, MP 40 mg qdx6w, MP 20 mg qdx10w,
indomethacin 6.25 mg bidx16w), thoracic
HRCT showed similar lesions (comparing to
those in week 11). F, in week 25 of the ste-
roids treatment (MP 80 mg bid x5d, MP 40
mg qdx6w, MP 20 mg qdx10w, MP 16 mg
qdx4w, MP 12 mg qdx4w, indomethacin 6.25
mg bidx24w), thoracic HRCT showed similar
lesions (comparing to those in week 11). G,
after 3 months of steroids withdrawal, thorac-
ic HRCT showed similar lesions (comparing
to those in week 11). H, after 1 year of steroids
withdrawal on June 1%, 2015, thoracic HRCT
showed similar lesions (comparing to those in
week 11).

ture 39.4°C, blood pressure 152/90 mmHg, pulse
rate 130/min and respiratory rate 26/min. Her
oxygen saturation was 94% on 2 L/min oxygen.
Palpation of the lungs revealed increased tactile
fremitus in the bottom of right lung, consistent
with increased breath sound on auscultation. Car-
diac examination was notable for a regular tachy-
cardia without murmurs. The rest of her physical
examination was unremarkable.

Blood cell analysis testing disclosed a white
blood cell count of 14.59x1079/L with normal
neutrophil ratio. The C reactive protein was ele-
vated to 205.00 mg/L. Initial arterial blood gas
revealed pH 7.51, PaO, 65 mmHg, PaCO, 30
mmHg. Serologic tests for antinuclear antibodies,
rheumatoid factors and anti-neutrophil cytoplas-
mic antibodies were within normal limits. Tuber-
culin skin test, sputum stains for Acid Fast Bacil-
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Figure 2. Photomicrographs of the right lower lobe lung tissue. A, Prominent fibrin deposit in the form of fibrin “balls” with-
in the alveolar space (Hematoxylin & eosin, original magnificationsx100). B, Focal intra-alveolar fibroblastic Masson bodies
(arrow) are present (Hematoxylin & eosin, original magnificationsx100).

li, cultures of blood and sputum were all negative.
Thoracic high-resolution CT (HRCT) scan on ad-
mission demonstrated further progression of the
consolidation and multiple nodules (Figure 1B).
CT-guided PNLB was performed with informed
consent. The pathologic study of the lung spec-
imens from the right lower lobe demonstrated
prominent fibrin depositing in the form of fibrin
“balls” within the alveolar space (Figure 2A). Fo-
cal organizing pneumonia was present character-
ized by intra-alveolar fibroblastic Masson bodies
(Figure 2B). There were no existence of hyaline
membrane, granulomatous inflammation and eo-
sinophilic infiltration. Stains of Alcian blue, Pe-
riodic Acid-Schiff and Ziehl-Neelsen were nega-
tive. These findings were consistent with AFOP.
With the diagnosis of AFOP, high dose of intra-
venous methylprednisolone (80 mg every 12 hours)
was prescribed for 5 days, leading to a complete
relief of symptoms. Then the dose was decreased
to 40 mg daily. However, a recurrence of fever and
respiratory symptoms appeared 3 days later, which
led to an addition of low-dose indometacin (6.25
mg every 12 hours) to the anti-inflammatory thera-
py since week 2. Soon the symptoms disappeared,
and a repeat thoracic HRCT on the 21* day of the
steroids treatment showed an obvious resolution
(Figure 1C). She was discharged on oral methyl-
prednisolone 40 mg daily in week 7. However, 4
days after discharge, she presented with hemato-
chezia again, which was caused by a rectal anasto-
motic fistula diagnosed by colonoscopy. The dose
of methylprednisolone was decreased to 20 mg dai-
ly since Week 8 and the rectum mucosa protecting
and nutritional support were enhanced. The hema-

tochezia phased out after 1 week, and the reduction
of corticosteroids didn’t lead to a relapse in symp-
toms. Dose of 20 mg daily lasted for 10 weeks, and
then was tapered by 4 mg every month. The treat-
ment course of corticosteroids last for 33 weeks. In
the week 25 when the methylprednisolone was re-
duced to 8 mg daily, the indomethacin was discon-
tinued, which last for 24 weeks. Since corticoste-
roids withdrawal, the follow-up visits have been up
to 15 months with no rebound of symptoms, but the
abnormalities in the thoracic imaging seemed per-
sistent. Thoracic HRCT scans in week 17 and 25
of corticosteroids treatment, after 3 months and 1
year of steroids withdrawal (Figure 1E-H) showed
constant lesions in the original locations similar to
those in Week 11 (Figure 1D).

Discussion

A search up to September 1%, 2015 in PubMed
and WANFANG DATA was conducted using the
search term acute fibrinous and organizing pneu-
monia. A total of non-overlapped 45 individual cas-
es and 4 single-center studies are included in this
review. The most common coexisting diseases are
infections, connective tissue diseases and hemato-
logical diseases. The relevant respiratory symptoms
and radiological findings are various and non-di-
agnostic. Corticosteroids and immunosuppressants
are the most common agents prescribed in AFOP.
The important information about the clinical char-
acteristics, the treatment and outcome of the report-
ed cases and single-center studies was respectively
summarized in Table I**° and Table 1T+,
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AFOQOP was classified as a rare histologic pattern
of idiopathic interstitial pneumonias (IIPs) rath-
er than a distinct form in the latest international
classification of IIPs released by the American
Thoracic Society and the European Respiratory
Society in 2013*, because the published evidence
was insufficient to warrant recognition as a spe-
cific entity. Beasley et al' believed that AFOP was
a variant of DAD based on the similar mortality.
However, given the significant overlap of patho-
logical components between OP and AFOP, Fein-
stein et al® regarded AFOP as a fibrinous variant
of OP with a worse prognosis.

AFOP is reported in associated with a wide
spectrum of clinical conditions. Although nu-
merous conditions are reported, quite a few cas-
es are idiopathic, and the pathogenesis of AFOP
remains unclear. Some researchers'®?® speculate
that AFOP may be a pulmonary manifestation of
an immune dysregulation syndrome. As more and
more microorganisms are confirmed in AFOP,
the role of infection cannot be unheeded. One
probable interpretation on pathogenesis is that the
abnormal immune system, which is activated by
infection, attacks the host. In the present case, the
acute symptoms and the abnormalities in thoracic
radiographic findings emerged rapidly after the
surgery, and the antibiotics and antifungal drugs
did not result in symptomatic or thoracic imag-
ing relief. Therefore, though lacking of confirmed
viral organisms, the viral infection after the sur-
gery may be an “activator” of the complicated
pathogenesis of AFOP. Since the abnormalities in
thoracic imaging emerged within a week after the
resection of the original tumor, and the patholog-
ical findings didn’t show malignant cellular pro-
liferation, the likelihood of pulmonary metastasis
was tiny. What’s more, the favorable outcome and
the follow-up visits also exclude the diagnosis of
pulmonary metastasis.

The most successful agents on AFOP are corti-
costeroids. Regimens of 0.5-1 mg/kg/d of predni-
sone (or equivalent) are usually prescribed initial-
ly. Sometimes a pulse therapy of corticosteroids
is administered in some fulminant cases®?%3¥,
There is no consensus on treatment courses so
far. Besides the corticosteroids, immunosuppres-
sive agents have been tried on AFOP, including
cyclophosphamide, mycophenolate mofetil, cyc-
losporine and azathioprine. Most patients admin-
istered with immunosuppressive agents are coex-
istent with connective tissue diseases®!*?¢%, Lung
retransplantation was reported®” as a successful
cure in a patient experiencing AFOP following
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lung transplantation. While the necessity of anti
infective agents in AFOP is not acknowledged by
most researchers, it’s unreasonable to obliterate
its role in the whole treatment. Actually, most pa-
tients had been administered with a sufficient anti
infective therapy before confirming the patholog-
ic pattern.

In the present case, the agents and their dosag-
es were individualized according to the patient’s
condition, the radiological evolution and the side
effects. As the most successful agent on AFOP,
corticosteroids were prescribed as soon as con-
firming the diagnosis. The initial dose (80 mg ev-
ery 12 hours) was fairly high to arrest and reverse
the fulminant disease. And when the agents took
effect, the maintaining dose was decreased direct-
ly to 40 mg daily to avoid the severe side effects of
high-dose corticosteroids. However, the original
symptoms were onset again soon, which meant
the dose used was not potent to control the in-
flammation. In this case, indomethacin was add-
ed to avoid resuming high-dose corticosteroids,
and it was the first time that a long-term non-ste-
roidal anti-inflammatory drug (NSAID) was
administrated to AFOP. The favorable response
indicated that the indomethacin had a synergistic
or additive effect against AFOP when combined
with corticosteroids. There are two reasons why a
NSAID rather than an immunosuppressive agent
was added. On one hand, NSAIDs have a much
quicker therapeutic effect than the latter, which
were preferred to be prescribed in an acute phase.
On the other hand, it is verified that the NSAIDs
have anticolorectal cancer activity**®, while the
potent immunosuppressive activity of the latter is
unfavorable for a patient with a malignant tumor.
As for the rectal anastomotic fistula, we believe
the prior surgery and the corticosteroids are the
main contributing factors. Though it is widely ac-
cepted that NSAIDs have a high risk of serious
gastrointestinal side effects, indomethacin con-
tributed little to the fistula, for the dose prescribed
in our patient was much lower than the conven-
tional dose. Given that the patient’s healthy con-
dition was unstable at that time, the conservative
treatment might be superior to the surgery. When
the dose of methylprednisolone was decreased to
20 mg daily, the patient’s condition remained sta-
ble, indicating that the lower dose corticosteroids
plus indomethacin could probably control the
inflammation. Nonetheless, the sizes of lesions
seemed fixed since the last 6 weeks treatment of
methylprednisolone 20 mg daily, so whether this
dosage was really powerful for our patient was
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in doubt. Even looking back now, it is difficult to
determine the optimal maintaining dose of corti-
costeroids in our case. However, after weighing
the possibility of complete resolution of lesions
against the potential systemic side effects of a
prolonged, high-dose corticosteroids treatment,
we believed that the complete resolution was nei-
ther the prerequisite of drug withdrawal, nor the
prerequisite of treatment success. Since the initial
timing of effective treatment was much later than
other cases, the persistent lesion might have trans-
formed to other unresolved pathological patterns.
The prognosis of AFOP is unfavorable as a
whole. There are a few identifiable clinical or his-
tologic parameters associated with the outcome.
Beasley et al' considered that AFOP might have
2 distinct patterns of disease progression and
outcome, the acute clinical course and the sub-
acute one, and the need for mechanical ventila-
tion was correlated with a poor prognosis. An
updated research found that the over expression
of hemeoxygenase-1 in the lungs might influence
the pathophysiology and clinical outcomes of
subacute AFOP**. Patients sometimes suffer from
the relapse for the discontinuation'? or improper
tapering'®. The relapse will prolong the length of
hospital stay and the treatment course, and then
increase the risk of infection and adverse reac-
tions, but don’t always lead to a poor outcome'.

Conclusions

We report a case of AFOP who was misdiag-
nosed as HAP after a surgical resection of rectal
adenocarcinoma. She was successfully treated
with long-term corticosteroids and low-dose in-
domethacin. This case highlights the importance
of this uncommon pattern of acute lung injury in
the differential diagnosis of the presumed pulmo-
nary infection with an unfavorable therapeutic
effect. The immune system activated by infection
may play a vital role in the pathogenesis of AFOP.
Low-dose indomethacin combined with cortico-
steroids may be a new choice for AFOP treatment.
More studies are warranted regarding the patho-
genesis and treatment of AFOP.
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