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Methylprednisolone and plasmapheresis are
effective for life-threatening diffuse alveolar
hemorrhage and gastrointestinal hemorrhage
in granulomatosis with polyangiitis

A case report and literature review

Shen Ning, MD, Xinhua Zhang, MD, Cheng Xu, MD, Xin Dang, MD, Hao Cheng, PhD, Kejian Zhu, PhD,
Yongmei Han, MD"

Abstract
Rationale: The treatment of granulomatosis with polyangiitis (GPA) with life-threatening complications, such as diffuse alveolar |

hemorrhage (DAH) and gastrointestinal hemorrhage (GIH), remains challenging.

Patient concerns: A 70-year-old female presented with a 6-month history of a productive cough and a 10-day history of
arthralgia that progressed to respiratory failure and massive hematochezia.

Diagnoses: Chest high-resolution computed tomography (HRCT) revealed multiple nodules, masses, and cavities. Urinalysis
indicated microscopic hematuria. Test of proteinase3-anti-neutrophil cytoplasmic autoantibody (PR3-ANCA) was positive.
Interventions: The patient was transferred to the intensive care unit (ICU) and successfully treated with glucocorticoid pulse
therapy and plasmapheresis. We combined mycophenolate mofetil (MMF) with glucocorticoid for maintenance treatment.

Outcomes: The patient survived and is in a stable condition. We report this case that presented with a productive cough, followed
by arthralgia, DAH, and GIH.

Lessons: Effective remission-induction therapy is a key to survival, while maintaining a balance between immunosuppression and
avoiding infection is another challenge.

Abbreviations: ANCA = anti-neutrophil cytoplasmic autoantibody, DAH = diffuse alveolar hemorrhage, EGPA = eosinophilic
granulomatosis with polyangiitis, GIH = gastrointestinal hemorrhage, GPA = granulomatosis with polyangiitis, HRCT = high-
resolution computed tomography, ICU = intensive care unit, MMF = mycophenolate mofetil, MPA = microscopic polyangiitis, PR3 =
proteinase3.

Keywords: diffuse alveolar hemorrhage, gastrointestinal hemorrhage, granulomatosis with polyangiitis, methylprednisolone,
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1. Introduction

Anti-neutrophil cytoplasmic autoantibody (ANCA)-associated
vasculitis (AAV) includes granulomatosis with polyangiitis (GPA),
microscopic polyangiitis (MPA), and eosinophilic granulomatosis
with polyangiitis (EGPA). Watts et al' reported that the incidence of
GPA was 10.6 per million in Norwich and 4.9 per million in Spain.
GPA is a systemic necrotizing vasculitis involving small- and
medium-sized blood vessels. It affects multiple systems, including the
upper and/or lower respiratory tract, kidneys, skin, joints,
gastrointestinal tract, and nervous system. As the respiratory system
and kidneys are most commonly involved, patients often first present
to respiratory or nephrology departments. We report a patient who
presented with a productive cough as initial symptom, and
subsequently developed arthralgia, diffuse alveolar hemorrhage
(DAH), and gastrointestinal hemorrhage (GIH).

2. Case presentation

2.1. Case description

A 70-year-old female was initially admitted to the Department of
Respiration with a 6-month history of a productive cough and


mailto:3408235@zju.edu.cn
http://creativecommons.org/licenses/by-nc-nd/4.0
http://creativecommons.org/licenses/by-nc-nd/4.0
http://dx.doi.org/10.1097/MD.0000000000010592

Ning et al. Medicine (2018) 97:17

Laboratory results at admission.

Laboratory data Results Normal reference ranges
White blood cell count, 1079/ 7.7 3.5-9.5
Neutrophils % 86.3 40.0-75.0
Hemoglobin, g/dI 10.9 11.5-15.0
Platelet count, 1079/L 438 125-350
Urine erythrocyte, /HPF 100-200 0-3
Proteinuria, mg/24h 1052.7 0-150
Stool occult blood Positive Negative
Creatinine, pmol/L 80 41-81
Alanine transaminase, U/L 32 7-40
Aspartate transaminase, U/L 44 13-35
Prothrombin time, s 13.8 11.5-145
Partial thromboplastin time, s 39.2 29.2-41.2
Erythrocyte sedimentation rate, mm/h 91 0-20
High sensitivity C reactive protein, mg/dl 168.9 0.0-5.0
Creatine kinase, IU/L 933 40-200
Rheumatoid factor, IU/mL 254.8 0.0-40.0
Antinuclear antibodies Negative Negative
Cytoplasmic ANCA Positive Negative
Proteinase3 ANCA Positive Negative
Sputum culture Negative Negative

1079/L = hillion per liter, g/dL= gram per deciliter, /HPF = per high power field, mg/24 h= milligram per 24
hours, wmol/L=micromoles per liter, U/L=units per liter, mm/h=millimeter per hour, mg/dL = milligram
per deciliter, IU/L=international units per liter, ANCA = anti-neutrophil cytoplasmic autoantibody.

fever, and a 10-day history of arthralgia and lower limbs edema
with purpura. She denied hemoptysis or chest distress. Antibiotic
therapy prescribed after the onset of her symptoms was
ineffective. Her appetite and body weight were unchanged.
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She had no comorbidities other than hypertension and her family
history was unremarkable. She was a nondrinker and nonsmoker
and worked as a homemaker.

2.2. Clinical findings and diagnosis

The thoracic physical examination was negative. The Numeric
Rating Scale score was 2 for tenderness of her wrists, knees, and
ankles bilaterally. There were no other positive findings on physical
examination. The initial laboratory findings are summarized in
Table 1. Multiple nodules, masses, and cavities were found on her
chest high-resolution computed tomography (HRCT) (Fig. 1).
Pathology of percutaneous lung puncture biopsy suggested chronic
inflammation, fibroblast proliferation, and a histiocytic reaction.
Doppler ultrasonography indicated deep vein thrombosis of the
left leg. Consequently, she was clinically diagnosed with GPA.
Paranasal sinus HRCT was negative. Electromyogram and nerve
conductive velocity indicated multiple peripheral neuropathy of
the limbs. A skin biopsy showed leukocytoclastic vasculitis.

2.3. Initial therapeutic intervention

Due to her positive stool occult blood, we recommended a
gastroscopy and a colonoscopy, which were refused. She was
started on methylprednisolone (80mg/day). The day after
starting the methylprednisolone, the patient produced about
500mL of bloody stool and developed dizziness and a cold sweat.
Her blood pressure was 103/55 mm Hg and heart rate was 100
bpm. Abdominal examination and digital rectal examination
were negative. A complete blood count showed a hemoglobin

Figure 1. Multiple nodules, masses, and cavities (arrows) were found in chest HRCT scan at admission.




Ning et al. Medicine (2018) 97:17

www.md-journal.com

Figure 2. (A) The chest X-ray film showed multiple sheet cloudy, irregular regiment massive occupation in both lung field (arrows). (B) The second chest radiography
indicated significant improvement of previous cloudy and massive occupation 2 days after the first film.

level of 5.0g/dL. The methylprednisolone was stopped and she
was treated with somatostain, a stronger proton-pump inhibitor;
oral intake was halted and a fluid infusion started. However, no
active bleeding was seen on gastroscopy or colonoscopy.
Gastroscopy showed chronic erosive gastritis and colonoscopy
found a polyp of colon, which was thought too small to cause
such massive GIH. We postulated that the GIH was related to
GPA, rather than being an adverse effect of methylprednisolone.

2.4. Clinical events and progression

The night following the colonoscopy, before we restarted the
methylprednisolone, the patient developed a severe nonproductive
cough and distress, with no hemoptysis. Her respiratory rate was
30breaths/min, the body temperature elevated to 38.6°C, and
oxygen saturation was 90% on § L/min oxygen. She was intubated
and sent to the intensive care unit (ICU) due to her worsening
respiratory failure. Her hemoglobin fell to 5.0g/dL and a
transfusion was administered. A chest radiography revealed
multiple patchy areas and massive consolidation in both lungs
(Fig. 2A). The aspirated sputum was bloody. On bronchoscopy,
there were bloody tracheal secretions bilaterally, severe congestion,
and edema of the bronchial mucosa in both lower lobes and the

right middle lobe. Bronchoalveolar lavage indicated DAH. We
started with methylprednisolone pulse therapy (500 mg daily for 5
days), combined with intravenous immunoglobulin (25 g daily for
5 days), and daily plasmapheresis. The high-sensitivity C-reactive
protein (hs-CRP, 179.5 mg/L) and procalcitonin (PCT, 1.2 ng/mL)
levels were elevated. Sputum cultures grew Pseudomonas
aeruginosa and she was treated with antibiotics. Considering
the positive sputum culture for P. aeruginosa and the increased risk
of opportunistic infection after immunosuppression, we did not
add cyclophosphamide or rituximab immediately.

Two days later, the patient’s general condition improved, her
vital signs were stable, and her hemoglobin stabilized at above
9.0g/dL. A second chest radiography indicated an improvement
of the previous cloudy and massive occupation (Fig. 2B). The
methylprednisolone pulse therapy was conducted for 5 days,
followed by intravenous methylprednisolone (160 mg daily). The
daily plasmapheresis was continued. The next day, she again had
bloody stools (about 700 mL) and her hemoglobin had dropped
to 5.1g/dL. We continued the methylprednisolone therapy and
plasmapheresis, and administered a transfusion and other
supportive treatment. The hematochezia stopped 2 days later.

Repeat chest HRCT showed diffuse bilateral interstitial
infiltration with moderate pleural effusions (Fig. 3). Two weeks

Figure 3. The reexamined chest HRCT revealed diffuse bilateral interstitial infiltration with moderate pleural effusion (arrow).
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Figure 4. The chest HRCT after treatment showed that the previous diffuse bilateral interstitial infiltration recovered and the pleural effusion disappeared.

after starting of methylprednisolone pulse therapy, she had
undergone plasmapheresis 10 times (daily for the initial 7 bouts
and every other day for the remaining 3). The methylpredniso-
lone dose was decreased to 80 mg daily. The patient’s condition
improved, although extubation remained difficult due to her
respiratory failure. We performed a tracheotomy to help wean
her from the respirator.

2.5. Outcome and follow-up

Two days after the tracheotomy, she was discharged from the
ICU and admitted to the Rheumatology Department. We tapered
and then withdrew the antibiotics. Mycophenolate mofetil
(MMF; 750 mg twice a day) was added as the immunosuppres-
sive therapy. We also added compound sulfamethoxazole to
prevent pneumocystosis. A repeated chest HRCT revealed
improvement in the diffuse bilateral interstitial infiltration and
the pleural effusion had disappeared (Fig. 4). The hs-CRP
decreased to 0.7 mg/L, the erythrocyte sedimentation rate was 19
mm/h, the hemoglobin recovered to 10g/dL, the PCT was
normal, the stool occult blood turned negative, and a sputum
culture was negative. The patient was discharged and followed as
an outpatient. At the 17-month follow-up, she was stable on low-
dose oral methylprednisolone combined with MMF.

3. Literature review and discussions

GPA is a systemic disease characterized by necrotizing vasculitis
that most commonly affects the upper and lower respiratory
tract, kidneys, skins, and joints. Gastrointestinal involvement is
much less frequent in patients with GPA. Our patient presented
with a productive cough as the initial symptom, followed by
polyarthralgia, myalgia, and purpura. Chest HRCT revealed
nodules and cavitation. She was positive for PR3-ANCA and
urinalysis showed hematuria. A skin biopsy revealed leukocy-
toclasic vasculitis. Although a biopsy of lung found nothing
specific and the CT of the sinuses was negative, she was diagnosed
with GPA on the basis of her clinical manifestations, radiographic
and laboratory findings, and skin histology. She had deep vein
thrombosis, which has been reported at a high incidence in GPA
patients.””! While hospitalization, she developed life-threatening
complications, including DAH and GIH.

DAH is a life-threatening syndrome that mainly manifests as
dyspnea and hemoptysis. The incidence of DAH in AAV patients is
5% to 45% in GPA, 29% in MPA, and 3% in EGPA.”* In a

retrospective study of 131 patients with AAV in China, Lin et al'*!
found that 12 patients developed DAH; the incidence of DAH was
2.47%, 40.9%, and 3.59% in GPA, MPA, and EGPA,
respectively. DAH may be the initial finding in GPA patients, or
it may occur during the glucocorticoid and immunosuppressive
therapy. As in our patient, about one-third of DAH patients do not
develop hemoptysis, as the alveolar volume is sufficiently large to
hold the blood and prevent it from diffusing into the bronchi.[*! We
considered that the drop of hemoglobin seen in our patient resulted
from gastrointestinal bleeding, based on the persistent positive test
of stool occult blood. The initial minimal respiratory symptoms
and previous massive GIH in our patient confused us and made the
diagnosis of DAH difficult. When she developed dyspnea and her
oxygen saturation dropped, we were alert to the alveolar
hemorrhage, which was confirmed by the following chest
radiography and bronchoscopy. Clinicians should always be wary
when a patient has no hemoptysis, but the hemoglobin gradually
declines and the oxygen saturation get progressively worse for
unknown reasons. Chest radiography and bronchoscopy are of
great value in the early diagnosis of DAH.

One limitation in the management of our case was that we did
not obtain specimens of gastrointestinal mucosa at endoscopy;
furthermore, capsule endoscopy was not performed because of
the patient’s reluctance. There are few reports on AAV
complicated by GIH. It may occur at the same time as upper
and lower respiratory symptoms or renal insufficiency. In rare
cases, GIH is the only manifestation. GIH can occur either before
or after the start of glucocorticoid therapy and there are usually
no specific findings at endoscopy.!”! The presence of GIH may
limit the use of pulse methylprednisolone therapy and requires
more intensive monitoring. Our patient developed massive GIH
twice, both times after starting of methylprednisolone, while
there was no evidence of bleeding at gastroscopy or colonoscopy.
It was not clear whether her GIH was due to her primary disease
or the high-dose methylprednisolone therapy. We believe that her
GIH was a complication of GPA based on the following evidence.
Firs, she had persistent positive stool occult blood test before the
methylprednisolone therapy. Second, her GIH recovered gradu-
ally and the stool occult blood test turned negative after the
treatment with high-dose methylprednisolone.

In 1996, Kishimoto and Nieunoya®! reported a patient with both
alveolar hemorrhage and GIH with positive cytoplasmic ANCA. We
present our case to share our experience of choosing effective
therapeutic intervention according to the patient’s condition.
Glucocorticoids combined with either cyclophosphamide or
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rituximab are highly recommended for remission-induction in life-
threatening AAV.”! We searched PubMed and found 13 cases in 11
case reports of adult GPA with DAH.'2% Of the 13 cases, 11
received glucocorticoids and cyclophosphamide, and 1 used the
combination of glucocorticoids, cyclophosphamide, and rituximab,
the remaining patient died before any treatment. Only 2 of the 12
treated patients died because of the rapidly aggressive disease.
However, the infection risk is much higher in patients treated with
immunosuppressive therapy. The reported first-year incidence of
infection is about 51%.*! It is challenging to maintain a balanced
between immunosuppression and infection prevention. Plasmaphe-
resis is also recommended for organ-threatening and life-threatening
AAV.PT A retrospective review of 20 patients with DAH and AAV
confirmed the benefits of plasmapheresis.??! In our case, we
immediately started with intravenous pulse methylprednisolone and
daily plasmapheresis after she was intubated and admitted to the
ICU. Because she already had a P. aeruginosa infection based on
positive sputum cultures and her infection risk was much higher, we
delayed the immunosuppressive therapy. We also used intravenous
immune globulin to replenish her antibody levels. After DAH
entered remission and we controlled the infection, she was treated
with oral glucocorticoids and MMF as remission-maintenance
therapy. At the 17-month follow-up, our patient has not relapsed.

4. Conclusion

Both DAH and GIH are life-threatening complications of GPA.
Although methylprednisolone therapy combined with either
cyclophosphamide or rituximab is recommended for remission-
induction, individualized treatment according to each patient’s
clinical condition is more effective. We present this case to
provide our experience of methylprednisolone and plasmaphere-
sis therapy for DAH and GIH in GPA.
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