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Management of an Adult with Goodpasture’s Syndrome
Following Brain Trauma with Extracorporeal Membrane
Oxygenation: A Case Report
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Abstract A 22-year-old man suffered from acute pulmonary hemorrhage and deteriorated renal function

occurred within 3 days after traumatic brain injury. Mechanical ventilation cannot correct his severe hypoxemia,

therefore, venoarterial extracorporeal membrane oxygenation (VA-ECMO) support was initiated and finally

resolved his hypoxemia. Concomitantly, continuous renal replacement therapy was performed to improve

his kidney function. Although no anti-glomerular basement membrane (anti-GBM) antibody was detected in

serum, Goodpasture’s syndrome was considered. After treated with methylprednisolone pulse therapy and

plasmapheresis, his renal function was significantly improved. ECMO was eventually discontinued after 60 hours

of treatment and extubated on day 10. He was discharged home with normal pulmonary and renal functions.

OODPASTURE’S syndrome is a rare autoim-
mune kidney disease mediated by anti-glo-
merular basement membrane (anti-GBM)
antibodies. Its pathological characteristic
is crescentic glomerulonephritis with linear deposits
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of IgG on the GBM.™ The patients usually present with
an acute renal failure as a result of a rapidly progres-
sive glomerulonephritis, accompanied by pulmonary
hemorrhage.™ Here, we report a young man with
Goodpasture’s Syndrome presenting with an acute kid-
ney injury, pulmonary alveolar hemorrhage and neg-
ative anti-GBM antibody in serum. Venoarterial extra-
corporeal membrane oxygenation (VA-ECMO) was used
to improve a rapid decline in his oxygen saturation.

CASE DESCRIPTION

A 22-year-old man, complaining of a headache,
nausea, and vomiting, was admitted to our emergency
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department on September 2, 2017. Three days ago,
he fell down with his head forward. Computed tomog-
raphy (CT) revealed the following injuries: a subarach-
noid hemorrhage in the right brain, bilateral frontal
lobe contusion, and occipital fracture. During the first
two days in neurosurgery department, his symptoms
became better, his initial blood pressure was 100-
110/60-70 mm Hg, and oxygen saturation was greater
than 92% (on room air). White blood cell count was
11.87x10%L 1 (RI, 4.00x10°-10.00x10°%L). Biochemi-
cal examination revealed hemoglobin 141 g/L (RI, 120-
160 g/L), C-reactive protein 286.8 mg/L 1 (RI, 0-3.0
mg/L), lactic acid 1.22 mmol/L (RI, 0.70-2.10 mmol/L),
creatinine 76 pmol/L (RI, 60-120 pmol/L), urea
4.4 mmol/L (RI, 3.0-8.5 mmol/L) and hypokalemia.
Urine volume was approximately 1000 ml/d, and
urinalysis showed numerous erythrocytes. The chest
X-ray imaging showed no abnormal changes (Figure
1A). Blood, sputum and urine cultures were negative.

On the third night, tachypnea, hypoxia and
hypotension suddenly appeared and progressively
worsened. His oxygen saturation declined from 60% to
40% within minutes, blood pressure was 112/43 mm
Hg, and respiratory rate was 28 times per minute. An
emergent bronchoscopy showed a mass of hemorrhagic
secretions with active bleeding. Due to severe hypoxia,
he was intubated and placed on a mechanical ventilation
with a positive end-expiratory pressure of 18 cm H,0,
a plateau pressure of 32 cm H,0, and a P/F ratio of 56.
Shortly after the procedure, the oxygen saturation rose
to 75%. Then he was transferred to the ICU.

However, after 9 hours of intubation, hypoxemia
was more severe with a PaCO, of 53 mm Hg, a PaO,
of 34 mm Hg, as well as an oxygen saturation of 71%
on a fraction of inspired oxygen of 2.0 L. Meanwhile,
metabolic acidosis occurred with lactic acid rising to
8.89 mmol/L and a pH of 7.345. Renal function test
showed urea nitrogen 18.5 mmol/L 1 and creatinine
597 pmol/L 1 in blood. Continuous renal replacement
therapy was started. Moreover, his breathing difficulty
was not resolved, and bleeding in airway still
continued. His B-type natriuretic peptide (BNP)
raised to 28 457 pg/ml, myoglobin to 1483 pg/L, hs-
cTnT was 0.02 ug/L, and D-dimer was 580 ug/L. The
echocardiogram revealed ejection fraction was 64%,
stroke volume 54 ml, left ventricular end-diastolic
volume 138 ml, left ventricular end-diastolic dimension
42.90 mm, and inferior vena cave diameter 16.27 mm,
which indicated that his left ventricular function was
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preserved. A chest X-ray revealed extensive alveolar
infiltrates in the lower lobe of both lungs (Figure 1B).

Based on the above examination results and clin-
ical symptoms, cardiogenic pulmonary edema as well as
acute pulmonary embolism were excluded. Considering
that his BNP and myoglobin increased remarkably, a
diagnosis of acute pulmonary heart disease was made,
which had progressed to acute respiratory distress
syndrome. VA-ECMO was initiated via cannulation
of the right femoral artery and vein (13 Fr/15 cm
arterial and 21 Fr/55 cm venous HLS Cannula, Maquet
GmbH, Germany). Blood test showed a prothrombin
time of 19.10 s T, hemoglobin 75 g/L |, and platelet
22x10°/L |, so 12 U of cryoprecipitate, 400 ml of fresh
frozen plasma and 25 U of platelet were given via intra-
venous drip. In the meantime, intravenous heparin at
1.5 ml/h was administrated to achieve an activating clot-
ting time (ACT) of 180-220 seconds. ECMO centrifugal
pump run at 1006.2 xg, maintaining 3.75-3.85 L/min
blood flows with fresh gas flows of 7 L/min.

With the support of VA-ECMO and continuous re-
nal replacement therapy, his pulmonary hemorrhage
and refractory hypoxemic respiratory failure were
ameliorated. After 26 hours of ECMO, arterial blood
gas showed a pH of 7.389, a PaCO, of 56 mm Hg, a
PaO, of 59 mm Hg, and lactic acid 2.04 mmol/L. The
arterial oxygen saturation maintained over 94%. BNP
decreased to 1857 pg/ml, myoglobin to 469 ug/L,
and hs-cTnT to 0.016 pg/L. However, renal function
examination showed creatinine (502 pmol/L) and
urea nitrogen (17.7 mmol/L) remained over the normal
values. Serum auto-antibody detection showed that
anti-SSB, anti-SSA, anti-RPS and anti-nuclear antibod-

i

Figure 1. A. On the 1st day in the neurosurgery depart-
ment, chest X-ray showed no abnormal changes. B. Before
venoarterial extracorporeal membrane oxygenation was
inserted, chest X-ray revealed extensive alveolar infiltrate
in the lower lobe of bilateral lungs.
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ies (ANA) were positive, the titer of ANA was 1:640,
but anti-neutrophilic cytoplasmic antibodies (ANCA)
and anti-GBM antibody were not found.

After a multidisciplinary team consultation, we
reached the following conclusions: (1) CT imaging of
the brain performed on the day before the onset of
acute pulmonary hemorrhage and hypoxemia, showed
no further disease progression, making us rule out
the possibility of nervous system disease; (2) Taking
the rapid development of the disease as well as serum
auto-antibody results into consideration, autoimmune
disease was proposed to be the etiological factor; 3.
Despite the fact that these findings did not meet the
diagnostic criteria, a preliminary diagnosis of Good-
pasture’s Syndrome was made. Therefore, methyl-
prednisolone pulse therapy (1000 mg/d x 3 days) and
plasma exchange (3500 ml) were initiated. Three days
later, the pulmonary infiltrate and oxygen saturation
improved remarkably (Figure 2A). Circuit flows were
gradually lessened.

After 60 hours of treatment, ECMO was discon-
tinued and extubated on day 10. When renal function
normalized, plasma exchange was ceased, continuous
renal replacement therapy was stopped after 6 days
of treatment and extubated 5 days later. He stayed for
13 days in ICU and 22 days in the cardiovascular de-
partment. Finally he was discharged home with normal
renal and pulmonary functions (Figure 2B).

DISCUSSION

Anti-GBM antibodies observed in serum or renal

Figure 2. A. Three days after treatment with venoarterial
extracorporeal membrane oxygenation, methylprednis-
olone pulse therapy and plasma exchange, chest X-ray
showed resolution of the bilateral infiltrate. B. On the day
before he went home chest X-ray showing that both sides
of the lung field were clear.
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tissues are typical conditions in Goodpasture’s syn-
drome, but cases of anti-GBM disease without detect-
able serum antibodies have been reported in many
series. This phenomenon may be attributed to several
possible reasons; one of the most accepted theories
is that the half-life of circulating antibodies (21 days)
is much shorter than that of tissue-bound antibodies
(several months). Subsequently, if the blood sample
for determining anti-GBM antibody is taken when the
production of autoantibody has ceased, the assay
would be truly negative.™

For this case, despite no detectable anti-GBM
antibody in serum and no renal biopsy (the patient’s
family members refused to allow him undergo renal
biopsy), the facts, such as ANA being positive, the
rapidly progressive deterioration of renal function as
well as pulmonary hemorrhage, and numerous eryth-
rocytes in urine on the 1st day of hospitalization, may
be the case for diagnosis of Goodpasture’s syndrome.
It has been accepted that Goodpasture’s syndrome
usually has a rapidly deteriorating course,' so we ini-
tiated methylprednisolone pulse therapy and plasma
exchange as soon as the diagnosis was made, which
turned out to be effective.

As for the type of ECMO, traditionally, venove-
nous (VV)-ECMO has been used to support patients
suffering respiratory failure; while VA-ECMO is utilized
to temporarily support severe patients with cardiac
and pulmonary failure. Flow support by the VA-ECMO
can augment the reduced ‘native’ cardiac output with
retrograde blood flow from the ECMO, and unload the
failing heart by decreasing preload.™

Pulmonary hemorrhage has been considered as a
contraindication to ECMO support for coagulation-relat-
ed adverse events induced by anticoagulation protocol
used for ECMO. However, the technology is being suc-
cessfully applied to mitigating hypoxemia of Goodpas-
ture’s syndrome patients with pulmonary hemorrhage,
acting as a bridge to resolution of an initial insult.
Balke et al.'¥ reported that they successfully treated a
young woman with ARDS derived from Goodpasture’s
Syndrome using VV-ECMO as a bridge to recovery. In
Dalabih et al.’s study,”’ VV-ECMO was applied to sup-
porting the end-organ perfusion of a child with a new
onset of Goodpasture’s Syndrome and saved her life. In
addition, Herbert et al.’® creatively used VV-ECMO with-
out therapeutic anticoagulation, as a bridge to recovery,
to treat a teenager with Goodpasture’s syndrome-relat-
ed pulmonary hemorrhage, who finally recovered.
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In short, we demonstrate that ECMO could be a
useful supporting means to controlling severe pulmo-
nary bleeding secondary to Goodpasture’s-like and
Goodpasture’s Syndrome when no adequate oxygen-
ation is provided by mechanical ventilation.
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