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brane oxygenation was discontinued after 8 days, and the patient was

eventually weaned off the ventilator. The patient was discharged after

40 days treatment.

(21.9%), eosinophil:
303� 109/L, erythrocy
creatine kinase (CK,

Editor: Giovanni Volpicelli.
Received: May 1, 2015; revised: August 30, 2015; accepted: September 15,
2015.
From the Department of Critical Care Medicine (NC, LS, HW, YL, DL),
Department of Medical Records Management, Peking Union Medical
College Hospital, Peking Union Medical College and Chinese Academy of
Medical Sciences, Beijing, China (CP); and Department of Critical Care
Medicine, Chifeng Municipal Hospital, Chifeng, Inner Mongolia Auton-
omous Region, China (FY).
Correspondence: Dawei Liu, Department of Critical Care Medicine, Peking

Union Medical College Hospital, Peking Union Medical College and
Chinese Academy of Medical Sciences, Beijing, China
(e-mail: dwliu_98@163.com).

Na Cui and Longxiang Su, These authors contributed equally to this work.
Conflict Of Interest; No conflict of interest to declare.
Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
This is an open access article distributed under the Creative Commons
Attribution-NoDerivatives License 4.0, which allows for redistribution,
commercial and non-commercial, as long as it is passed along unchanged
and in whole, with credit to the author.
ISSN: 0025-7974
DOI: 10.1097/MD.0000000000001757

Medicine � Volume 94, Number 43, October 2015
, MD, Cheng

Fei Yang, MD, a

Abstract: Churg–Strauss Syndrome (CSS) complicated with cardio-

genic shock is rare. Few case reports have described successful treat-

ment of this rare disease. However, no one has reported on the

application of mechanical life support with extracorporeal membrane

oxygenation (ECMO) to treat this life-threatening disease.

A 36-year-old female with limb numbness for >10 days, chest

tightness for 2 days, and worsening dyspnea for 5 h presented in the

emergency room. Vital signs showed a low blood pressure (104/60 mm

Hg), increased heart rate (158 bpm), and respiration rate (28 bpm).

Laboratory tests revealed that eosinophil was significantly increased

(WBC: 34.46� 109/L, neutrophil: 7.56� 109/L[21.9%], eosinophil:

23.84� 109/L[69.2%]), and serum myocardial enzymes was abnormal

(CK 1049U/L, CKMB-mass 145.1 mg/L, cTnI 16.24 mg/L). Myocardial

injury (tachycardia with ST elevation) and poor heart function (LVEF

31%) were found by electrocardiogram and transthoracic echocardio-

graphy. On the next day, cardiogenic shock had been developed as

demonstrated by deteriorating the perfusion index.

Churg–Strauss Syndrome with cardiogenic shock.

A series of conservative therapy with drugs such as corticosteroids,

anticoagulant, antiplatelet, nitrates, calcium antagonists, inotrope, and

vasopressors were initiated on the day of admission. The treatment was

ineffective and a cardiogenic shock developed on the next day. Thus,

ECMO was initiated immediately to stabilize circulation and perfusion.

At the same time, high-dose corticosteroids combined with immuno-

suppressive therapy were continuously used.

Symptoms of cardiogenic shock were gradually improved after

ECMO treatment. Elevated values of cardiac enzymes were decreased

and the dose of vasoactive drugs was reduced. Extracorporeal mem-
ng, MD, Yun Long Pang, MS,
Dawei Liu, MD

Once a CSS develops into a cardiogenic shock, the ECMO should be

considered as an alternative therapeutics in that it stabilizes hemody-

namic status, maintains effective tissue perfusion, and provides an

opportunity for the recovery of cardiac function.

(Medicine 94(43):e1757)

Abbreviations: ANCA = anti-neutrophil cytoplasmic antibodies,

CK = creatine kinase, CO = cardiac output, CSS = Churg–Strauss

Syndrome, cTnI = troponin I, CVP = central venous pressure, ECG

= electrocardiogram, ECMO = extracorporeal membrane

oxygenation, ICU = Intensive Care Unit, PICCO = pulse

indicator continuous cardiac output, PVC = premature ventricular

contraction, WBC = white blood cell.

INTRODUCTION

C hurg–Strauss syndrome (CSS, also known as eosinophilic
granulomatosis with polyangitis [EGPA] or allergic gran-

ulomatosis) is a systemic vasculitis, which mainly involves
small and medium-sized vessels, and could cause heart damage
or even death.1 A serious cardiac lesion is a risk factor for poor
prognosis of the patients with CSS.2 Mortality of the CSS
patients with cardiogenic shock is high. Therefore, it is extre-
mely important to promptly diagnose and treat the patients of
CSS with cardiogenic shock. The current case report summar-
izes successful experience of rescuing a CSS patient compli-
cated with cardiogenic shock by extracorporeal membrane
oxygenation (ECMO).

CONSENT
Written informed consent was obtained from the patient

before and after all procedures, and for the publication of this
case report.

CASE REPORT
A 36-year-old female with limb numbness for >10 days,

chest tightness for 2 days, and dyspnea for 5 h was admitted into
the Emergency Department of Peking Union Medical College
Hospital. The patient had a history of bronchial asthma and
allergic rhinitis for 4 years without regular treatment, and she
denied history of hypertension, diabetes, or coronary heart
disease. Vital signs showed that body temperature was
36.7 8C, blood pressure was 104/60 mm Hg, heart rate was
158 beats/min, respiration rate was 28 beats/min, and pulse
oxymetry was 96%. No obvious abnormalities were found by
the physical examination. Laboratory tests revealed that white
blood cell (WBC): 34.46� 109/L, neutrophil:7.56� 109/L
23.84� 109/L (69.2%), platelet:
te sedimentation rate (ESR): 43 mm/h,
normal range 18–198 U/L): 1049U/L,
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CK-MB-mass (normal range 0–3.6 mg/L): 145.1 mg/L, cardiac
troponin I (cTnI, normal range 0–0.056 mg/L): 16.24 mg/L,
antineutrophil cytoplasmic antibodies (ANCA): negative.
Tachycardia with ST segment elevated of V1, V2, V5, and
V6 in the electrocardiogram (ECG) (Figure 1A). Dilated hypo-
kinetic left ventricle with systolic dysfunction (LVEF: 31%),
mitral valvular regurgitation, mild pulmonary hypertension, and
a small pericardial effusion were detected by the transthoracic

FIGURE 1. The ECG changes when admitted to the emerge
ECG¼ electrocardiogram.
echocardiography. Acute coronary syndrome with hyper-eosi-
nophilic involvement in heart and lung was preliminary diag-
nosed. The patients developed into aggravated chest tightness

FIGURE 2. Chest x-ray showed unfixed pulmonary infiltrates in the p

2 | www.md-journal.com
and difficult breathing even under the treatment with drugs,
including anticoagulant, antiplatelet, nitrates, calcium
antagonists, inotrope, and vasopressors. Therefore, the patient
was endotracheally intubated and transferred to the intensive
care unit (ICU) on the day of admission. After being transferred
to the ICU, hemodynamics was monitored by the venous
catheter and pulse indicator continuous cardiac output (PICCO).
The following parameters were obtained: invasive arterial blood

room (panel A) and cardiogenic shock occurred (panel B).
pressure 101/72 mm Hg, cardiac output (CO) 3.93L/min, central
venous pressure (CVP) 16 cmH2O, lactate 2.9 mmol/l, ScvO2,
central venous oxygen saturation, 73%, Pv-aCO2 8 mm Hg. As

rocess of the treatment.
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shown in Figure 2, chest x-ray found that unfixed pulmonary
infiltrates in the process of the treatment. The patient was
continuously treated with anticoagulant, antiplatelet, nitrates,
calcium antagonists, dopamine, norepinephrine, milrinone, pul-
micort, combivent, and methylprednisolone. However, the
patient was not improved (Table 1) and developed into a shock
on the second day as evidenced by deteriorating the perfusion
index, 150 to 180 bpm of heart rate, premature ventricular con-
tractions (PVCs), irregular ECG (Figure 1B), and 34% EF. The
cardiac catheterization was not performed due to instability of
blood circulation, and cardiac biopsy was not done due to family’s
refusal. The patient was preliminary diagnosed as CSS-induced
cardiogenic shock and immediately treated with ECMO plus
methylprednisolone 500 mg� 5 days and Tazocin. V-A mode
was selected and the ECMO installed from artery and vein of the
left femoral. The patients’ condition was then gradually
improved, and amount of epinephrine, milrinone, and norepi-
nephrine was gradually reduced and stopped to use on 4th or 5th
day. A diuretic dehydration strategy was then applied. Extra-
corporeal membrane oxygenation flow was reduced from 3.5 to
2.9 L/min on 6th day, to 2.2 L/min on 7th day, and maintained
through day 9 of admission. Meanwhile, methylprednisolone was
reduced to 80 mg and 20 g immunoglobulin was intravenously
given. On day 10, the ECMO was successfully taken off, the
ventilator was weaned off, and the patient was extubated on 11th
day. During the above treatment, electromyography was per-
formed and showed that limb peripheral neuronal damage, which
further supported diagnosis of CSS. The patient was then trans-
ferred to Department of Immunological Diseases, and glucocor-
ticoidþ cyclophosphamide was given for the further treatment of
CCS. Meanwhile, inotropic support and diuretic therapy were
given for additional 1 week, and drugs for controlling the
ventricular rate and ventricular remodeling as well as trophic
nerve drugs were used during this treatment period. The patient
was finally discharged after one and half month treatment. After
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discharge, the patient was followed up in the outpatient clinic.
The latest return was on March 23, 2015, and the patient did not
have any discomfort or complaint. Laboratory tests showed that a

TABLE 1. Clinical Data Including Hemodynamics, Tissue Perfusion
Treatment

Times ED Admission ICU Admissi

Heart rate, bpm 140.00 161.00
MAP, mm Hg 79.00 54.00
CO 4.05 3.21
EF 0.34 0.28
Dobu, mg/kg/min 5.00 0.00
NE, mg/kg/min 0.05 1.39
E, mg/kg/min 0.00 0.00
Milrinone, mg/kg/min 0.00 1.10
CVP 14.00 18.00
gap 10.20 8.00
SVO2 60.50 73.00
Lac 2.60 5.70
CK 1049.00 1135.00
CK-MB 145.10 58.20
cTnI 16.24 21.04

CK¼ creatine kinase; cTnI¼ troponin I; CO¼ cardiac output; CVP¼ cen
ICU¼ intensive care unit.
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number of eosinophil returned to normal, and echocardiogram
showed LVEF59%.

DISCUSSION
It is widely recognized that CSS is a necrotizing vasculitis

characterized by eosinophil infiltration and granuloma formation.
The heart is one of the major organs targeted by the disease,
leading to increased risk of death and poor prognosis. It is
reported that 13% to 47% of the CSS had cardiac involvement,
and 50% of CSS mortality attributes to heart disease.1,3 Once the
CSS complicated with cardiogenic shock, the risk of death raised
rapidly. The following diagnostic criteria for the disease had been
recommended by The American College of Rheumatology in
1990:4 (1) asthma; (2) eosinophil >10% of a differential white
blood cell count; (3) presence of mononeuropathy or polyneuro-
pathy; (4) unfixed pulmonary infiltrates; (5) presence of paranasal
sinus abnormalities; (6) histological evidence of extravascular
eosinophil. A patient shall be diagnosed as CSS if at least 4 of
these 6 criteria are positive. Studies have shown that patients with
ANCA negative are prone to have cardiac lesions.5 The case
reported here met 4 of the 6 criteria in clinical manifestations,
including history of asthma, increased eosinophil, polyneuropa-
thy, and presence of paranasal sinus abnormalities.

Churg–Strauss syndrome patients with cardiac involve-
ment often appeared as acute coronary syndromes, angina, and
shock with negative ANCA. The pathogenesis of these clinical
manifestations may be associated with vasculitis induced by
eosinophil infiltration, which causes persistent occlusion or
stenosis hemangioma, or may attribute to cytokines released
by eosinophil, which causes coronary artery spasm, reversible
multisite stenosis, or occlusion. Similar to the bronchospasm
inasthma attack, coronary artery spasm in CSS was due to
abnormally secreted acetylcholine by eosinophil infiltrating
into artery wall, which binds to muscarinic receptors in the
coronary artery smooth muscle, resulting invasoconstriction.

Churg–Strauss Syndrome Successfully Treated by ECMO
Cardiogenic shock in CSS is often resulted from left
ventricular failure when acute myocardial infarction occurred,
accounting for 79% of the cause of cardiogenic shock. It has

, Cardiac Enzymes, and the Usage of Vasoactive Drugs During

on Prior to ECMO Prior to Weaning ECMO

145.00 87.00
59.00 83.00

3.10 4.3
– 0.55
0.00 0.00
2.50 0.00
0.50 0.00
1.10 0.00

18.00 6.00
13.00 6.00
59.00 72.00
14.00 1.60

246.00
0.90
2.19

tral venous pressure; ECMO¼ extracorporeal membrane oxygenation;
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been reported that 7% to 9% of patients with AMI combined
cardiogenic shock, whose mortality was up to 70% to 85%.6,7

In the current case, the patient suffered from cardiogenic shock
during the treatment in an emergency room. To our knowledge,
only 5 cases with CSS complicated with cardiogenic shock had
been reported to be successfully rescued by heart transplan-
tation,8,9 microaxial blood pump,10 or even conservative treat-
ment.11,12 Although successive experience in each case might
be varying, prompt diagnosis and appropriate treatment are
crucial to rescue a CSS patient with severe circulation failure.
In this regard, ECMO could provide an effective respiratory
and circulatory support in critically ill patients with
cardiopulmonary failure. Application of ECMO in such a
patient could maintain hemodynamic stability and provide
an opportunity for the heart function recovery and primary
disease treatment. Therefore, ECMO is an effective means for
refractory cardiogenic shock or circulatory failure during the
treatment of acute coronary syndrome and myocardial infarc-
tion.13–16

To our knowledge, the application of ECMO in the patients
with CSS has not yet been reported. In the current case, an
interventional treatment was not considered on the first day of
admission in that it may induce or worsen bronchial and artery
spasm. Therefore, only conservative therapy, including antic-
oagulant, antiplatelet, nitrates, and calcium antagonists, was
given to the patients. However, when the patient’s cardiac
function was gradually deteriorated and developed into cardio-
genic shock, the ECMO was immediately used to correct the
ischemia and hypoxia of the tissue and organs, and to provide an
opportunity for the recovery of cardiac function. Meanwhile,
high-dose corticosteroids combined with immunosuppressive
therapy were used to treat the primary disease.

In summary, once cardiogenic shock developed in a patient
with CSS, ECMO should be considered as an alternative and
effective therapy if an attempt with inotropic and vasopressors
agents is unsuccessful. A prompt diagnosis and immediate
application of ECMO was crucial step to rescue the patient
with CSS and cardiogenic shock, and to avoid unnecessary heart
transplantation, as reported in the current case report.
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