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CASE REPORT

Fulminant hepatic failure in the setting of progressive
ANCA-associated vasculitis associated with a rare
alpha-1 antitrypsin phenotype, 'PiEE’

Ronald Reilkoff,"* Laurel Stephenson'

SUMMARY

Abnormalities in alpha-1 antitrypsin (AAT) proteins are
risk factors for human disease. While the most common
is AAT deficiency, a genetic disorder associated with
chronic obstructive pulmonary disease, additional
disorders associated with AAT abnormalities are
increasingly recognised. We describe a middle-aged
woman who presented with fulminant hepatic and
multiorgan failure. Evaluation revealed the patient to
have a rare AAT phenotype PIiEE. Her clinical presentation
was consistent with antineutrophilic cytoplasmic
antibody-associated vasculitis, and her history suggested
features of panniculitis. This is the first description of
this rare homozygous AAT phenotype and possible
disease associations with the E" protein. Given that
abnormal AAT are under-recognised, and that new
mutations and phenotypes continue to be identified, we
will need to expand on our knowledge base and report
clinical manifestations associated with these abnormal
phenotypes.

BACKGROUND

Abnormalities in the alpha-1 antitrypsin (AAT)
protein are risk factors for human disease." The
most well described is AAT deficiency, a genetic
disorder associated with chronic obstructive pulmo-
nary disease (COPD) and liver injury." Additional
conditions such as vasculitis and panniculitis have
been reported.” While classic AAT deficiency is
diagnosed with low circulating levels of AAT, other
rare mutations in the SERPINA1 gene can yield
AAT proteins that are dysfunctional and predispose
susceptible individuals to human disease despite
normal circulating levels.” We describe a case of
a woman presenting with fulminant multiorgan
failure in setting of previously undiagnosed and
progressive ANCA-associated vasculitis with a rare
AAT phenotype of PiEE.

CASE PRESENTATION

A 48-year-old woman presented to our intensive
care unit (ICU) with a 10-day history of myalgias,
fatigue, anorexia and progressive dyspnoea. Her
initial evaluation in the emergency department was
notable for confusion and jaundice. Initial vital
signs were notable for hypotension, tachycardia
and hypoxaemia with room air saturation of 82%.
Laboratory evaluation revealed profound metabolic
derangements (see table 1) including elevated liver

enzymes, acute kidney injury and a marked lactic
acidosis (14 mmol/L) with a calculated anion gap
of 43 mmol/L. Over the course of a few hours, her
condition further deteriorated with cardiovascular
collapse that required multiorgan support with
mechanical ventilation and vasopressor dependence
despite fluid resuscitation. Acute kidney injury
progressed to anuric renal failure requiring renal
replacement therapy. Inpatient work-up in the ICU
included CT scan of the chest, abdomen and pelvis
which demonstrated bilateral pulmonary consolida-
tions with areas of cavitation (see figures 1 and 2),
pancolitis to level of rectum and presence of free
fluid in the abdomen.

The patient’s medical history was notable for a
recently suspected but poorly defined autoimmune
process. Two years prior to her current presentation,
she had been evaluated by otolaryngology for palatal
abnormalities. She was diagnosed with an infected
palatal polyp that had progressed over several years
with development of a defect in her hard and soft
palate and recurrent sinusitis. As a result, she had
difficulty with oral intake and chronic tooth pain.
She reported depression as a result of her medical
issues and had begun to use cocaine and alcohol as
a consequence. A screening rheumatological eval-
uation done for evaluation of the palatal defect by
her primary care provider revealed a positive anti-
nuclear antibody and a positive antineutrophilic
cytoplasmic antibody (ANCA) titre of 1:640 with
a perinuclear pattern (see table 2). She was referred
to rheumatology for further evaluation.

Over a similar time frame, she noted recurrent
rashes over her lower extremities with associated
pain, erythema and oedema. She had six separate
episodes of rash, erythema and pain by the time
of her current admission. These episodes initially
resolved with elevation of the affected body part
and ice packs. With later recurrences, the rashes
would continue to cause symptoms despite repeated
antibiotic administration and overall she had a
poor response to medical therapy. Given palatal
abnormalities, positive ANCA and skin findings,
she was referred to dermatology where she under-
went punch biopsy. While negative for findings of
vasculitis, the biopsy demonstrated dermal fibrosis
with associated perivascular lymphohistiocytic
inflammation and subcutaneous fat degeneration
(figure 3).
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Table 1

Admission laboratory evaluations

Comprehensive

Latest reference range

Reported values

Sodium

Potassium

Chloride

BUN

Creatinine

Glucose

Anion gap

Calcium

Albumin

Protein, total

AST

ALT

ALKPHOS

Bilirubin total
Bilirubin conjugated
Lactic acid
Haematology

White cell count

Red cell count
Haemoglobin

HCT

MCcv

MCH

MCHC

RDW

Platelet

% Neutrophils

% Lymphocytes
Absolute lymphocytes
Absolute monocytes
% Eosinophils
Absolute eosinophils
Absolute basophils
Ferritin

Venous blood gas
pH
PCO.
PO,
0, saturation

2

Bicarbonate
lonised calcium
Urinalysis

Colour
Appearance
Glucose

Bilirubin

Ketones

Specific gravity

pH

Protein albumin
Urobilinogen (mg/dL)
Nitrate

Blood

Leucocyte esterase
White cell count

Red cell count

133-144 mmol/L
3.4-5.3 mmol/L
94-109 mmol/L
5-24mg/dL
0.52-1.04 mg/dL
60-99 mg/dL
6-17 mmol/L
8.5-10.4mg/dL
3.9-5.1g/dL
6.8-8.8g/dL
0-45U/L
0-50U/L
40-150 U/L
0.2-1.3mg/dL
0.0-0.3mg/dL
0.7-2.1 mmol/L

4.0-11.0x10°L
3.8-5.2x10"41L
11.7-15.7 g/dL
35.0%-47.0%
78-100 fl
26.5-33.0pg
31.5-36.5g/dL
10.0%-15.0%
150-450x107/L
40%-75%
20%-48%
0.8-5.3x10%/L
0.0-1.3x10%/L
00/0—60/0
0.0-0.7x10%/L
0.0-0.2x10%/L
10-300 ng/mL

7.32-7.43pH
40-50mm Hg
25-47mm Hg

%

21-28 mmol/L
4.4-5.2mg/dL

Latest reference range

Neg mg/dL
Neg

Neg mg/dL
1.003-1.035
5.0-7.0pH
Neg mg/dL
0.0-2.0 mg/dL
Neg

Neg

Neg
0-2/HPF
0-2/HPF

125 (L)
2.3 (L)

442 (H)
94 (H)
140
26.9 (H)

15.3 (H)

1.4(L)
233 (L)
8.1()
234 (L)
100
34.8 (H)
34.6
15.6 (H)
15 (LL)
48.5
33.0
0.5 (L)
0.0

0.0

0.0

0.0
5932 (H)

7.1 (L)
28 (L)
33

46

9 (LL)
3.5 (L)

Dark brown
Cloudy
30 (A)
Large (A)
5 (A)
1.019
5.0

30 (A)
Normal
Negative
Small (A)
Trace (A)
14 (H)

1

Table 1 Continued

Comprehensive

Latest reference range

Reported values

Continued

Bacteria Neg/HPF Few (A)
Squamous EPI/HPF 0-1/HPF 1
Transitional EPI/HPF 0-1/HPF 1
Toxicology

Amphetamine qual Neg (<500 ng/mL) Negative
Barbiturates qual Neg (<200 ng/mL) Negative
Benzodiazepine qual Neg (<200 ng/mL) Negative
Cannabinoids qual Neg (<50 ng/mL) Negative
Cocaine Neg (<300 ng/mL) Negative
Opiates Neg (<50 ng/mL) Negative

ALKPHOS, alkaline phosphastase; ALT, alanine aminotransferase; AST, aspartate
amintransferase; BUN, blood urea nitrogen; H, high; HCT, hematocrit; L, low; LL, critically
low; MCHC, mean corpuscular hemoglobin concentration; MCV, mean corpuscular
volumne; 0,, oxygen; PCO,, partial pressure of carbon dioxide; PO,, partial pressure of
oxygen; RDW, red blood cell distribution width.

Unfortunately, she was hospitalised 3 months prior to her
current presentation, before her scheduled rheumatology
appointment, for new onset seizures with associated hepatitis,
leucopenia and electrolyte abnormalities. At that time, she was
given a presumptive diagnosis of alcohol withdrawal seizures and
possible drug-induced lupus. Due to her abnormal liver enzymes,
additional testing included negative serologies for hepatitis B,
hepatitis C, antismooth muscle antibody, antimitochondrial anti-
body and HIV. An ultrasound of her liver was remarkable for a
steatohepatitis.

At the time of her current admission, she was abstinent from
alcohol and cocaine, although prior use of both was noted. She
was an active smoker with approximately 20 pack years. She
lived alone, had no children, and was self employed. Family
history was obtained. Her mother was deceased and had a
history of hypertension and arthritis. Father was also deceased.
She had two sisters and two brothers, all of whom were healthy.

Figure 1

CT scan of the chest revealing consolidation with cavitary
lesion in the right upper lobe.
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Figure 2 CT scan of the chest visualising cavitary lesion in the left
upper lobe with associated ground glass opacities/consolidation.

OUTCOME AND FOLLOW-UP

During this hospitalisation, laboratory work-up demonstrated
rising titres of ANCA antibodies, this time with a titre of
1:1280. A confirmatory test for myeloperoxidase and serine
protease 3 (PR3) returned positive with values of 362 Au/mL and
38 Au/mL, respectively. Additional rheumatological antibodies
were negative (see table 2). Urinalysis showed scant red blood
cells but no RBC casts. Cultures were sent, including blood,
sputum and urine, all of which were negative. AAT levels and
Pi typing were sent as part of her liver failure work-up, which
showed an AAT level of 111 mg/dL (range 100-200 mg/dL) and
a PiEE phenotype (ARUP Labs, Salt Lake City, Utah). Unfor-
tunately, despite aggressive life support measures, the patient’s
clinical course continued to deteriorate. Her family elected to
withdraw life-sustaining measures. A postmortem examination
was declined by her family.

DISCUSSION

We describe a case of a 48-year-old woman presenting with
hepatic failure and multiorgan dysfunction with a clinical picture
of a progressive catastrophic ANCA-associated vasculitis in the

Table 2 Rheumatological and hepatic investigations

Latest reference

range Reported Values
Hepatitis B surface antigen Neg Negative
Hepatitis B surface antibody Neg Negative
Hepatitis C antibody Neg Negative
HIV 1 and 2 antibodies Neg Negative
Antimitochondrial antibody 0-20 AU/mL 43
Antismooth muscle antibody 0-40 AU/mL 1
Antihistone antibody 1.5mg/dL

(3 months prior)

Alpha-1 antitrypsin (AAT) 100-200 mg/dL 111 mg/dL
Antimyeloperoxidase antibody <1.0U 362 (H)
Antiserine PR3 antibody <1.0 38 (H)
ANCA (current admission) <1:20 1:1280
ANCA (3 months prior) <1:20 1:640

ANCA, antineutrophilic cytoplasmic antibody; H, high; L, low; LL, critically low; PR3,
protease 3.

Unusual association of diseases/symptoms

Figure 3 Punch biopsy of skin demonstrating fat necrosis with
lipophages.

setting of normal AAT levels and a rare homozygous phenotype
‘EE’.

This is an unusual case for several reasons, including the
uncommon AAT phenotype, the possible association with
ANCA-associated vasculitis and the prior history and biopsy
compatible with a diagnosis of panniculitis.

There are more than 100 variants of AAT with greater than 30
known deficient variants.® The finding of a homozygous pheno-
type ‘EE’ is, to our knowledge, the second reported case in the
literature,* but the first to focus on an individual patient with the
‘EE’ phenotype.

The vast majority (95%-97%) of AAT in the human popu-
lation is accounted for by three phenotypes: M (the wild-type
protein), S and Z. Rare mutations as well as null phenotypes
account for the remaining 3%-5%. The majority of literature for
individuals with abnormal AAT alleles is focused on AAT defi-
ciency which is most often defined as individuals who are homo-
zygous for the “Z’ protein. There is a paucity of information and
reporting regarding the clinical phenotypes of rare alleles.*™®

The most well studied and reported clinical associations of
abnormal AAT protein variants include the lung (emphysema/
COPD) and liver (hepatitis/cirrhosis) involvement that are seen
in classic AAT deficiency (PiZZ).® The primary biological func-
tion of AAT is inactivation of proteolytic enzymes. It is primarily
produced by hepatocytes and released into the circulation in a
constitutive and inducible fashion.? AAT is an acute phase reac-
tant protein, and levels increase four to six fold in the setting of
acute inflammation.” Although the primary target is believed to
be serine proteinase elastase, AAT is also capable of inactivating
other neutrophil proteases, such as cathepsin G, proteinase 3,
and myeloperoxidase.”> The mechanism of emphysema asso-
ciated with AAT deficiency is thought related to an imbalance
between proteolytic enzymes and the neutralising effect of the
AAT protein. Liver disease, including cirrhosis, is predominantly
related to polymerisation of the Z protein within the hepato-
cyte due to protein miss-folding; this polymerisation results in
hepatocyte injury.® Because our patient did not have AAT defi-
ciency, these mechanisms were not thought to be applicable in
this case.

The intrigue of our case presentation stems from our patient’s
presentation with ANCA-associated vasculitis and necrotising
panniculitis in the setting of an abnormal AAT protein where the
causal mechanism of disease is unclear. There is a growing body of
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literature to suggest that the role of AAT in immune function and
regulation extends far beyond that of the simple protease/antipro-
tease imbalance. Manifestations of a link between abnormal alpha-1
alleles and a dysregulated immune process are exemplified in cases
of ANCA-associated vasculitis and necrotising panniculitis® °

Development of ANCA-associated vasculitis has been previ-
ously described in AAT deficiency and is most strongly associated
with homozygosity for the Z allele.'®™ The most commonly
reported association is granulomatosis with polyangitis' results
from two large case series suggest the prevalence of any
ANCA-associated vasculitis in patients with any AAT deficiency
is approximately 1%-29%.""* A proposed mechanism for devel-
opment of autoantibodies in this setting is the reduced ability of
AAT to neutralise PR3, which promotes proteolytic damage and
triggers immunological development of autoantibodies."

Necrotising panniculitis is an inflammatory condition of the
subcutaneous tissues which results in the development of recur-
rent, painful rashes with erythematous plaques and ulcerating
nodules, typically in the lower extremities and trunk.”* ¢ It is
extremely rare with an estimated prevalence of 1/1000 in indi-
viduals with AAT deficiency (PiZZ), though increasing case
reports have documented associations with multiple alleles, with
both heterozygotes and homozygotes affected. There appears
to be a predilection for women with AAT aged 30-60."°'" The
mechanism by which panniculitis occurs is unclear.

Identification of AAT was initially done via isoelectric focus
assays, which identified AAT proteins by weight and diffusion and
the nomenclature was developed related to how far the protein
migrated across a gel. The ‘E’ protein product is an uncommon
variant of AAT that is thought to result in normal serum concen-
trations and activity of the protein. Available reports indicate a
median serum concentration of 156 mg/dL though the range is
documented as 49-252mg/dL (CI 95% of all observed serum
concentrations).” * On the basis of ‘normal’ levels of AAT,
individuals with an ‘E’ allele protein are believed to be not at
increased risk for developing AAT deficiency (PiZZ)-related
pulmonary disease. Confounding this assertion is that very little
to no information is known regarding the inhibitory activity or
function of the ‘E’ protein.* Other AAT alleles, such as the "F"
allele, produce dysfunctional proteins with reduced enzymatic
activity. Patients with these variants are at risk of pulmonary
disease despite normal levels of circulating AAT.* ** The recogni-
tion of dysfunctional proteins despite normal AAT levels has led
to increased genetic testing of the SERPINAT gene, which codes
AAT in hopes of expanding our understanding of this complex
relationship.'” Unfortunately in our case, we were unable to
obtain sequencing of the SERPINA1 gene, and confirmation
of the mutation was not available. The evolving AAT literature
frequently focuses on SERPINAT1 genetics rather than isoelec-
tric focus assays, although isoelectric focus assays are frequently
what is clinically available."

Our patient’s history of rising ANCA titres, coupled with
known sinus disease and new cavitary lung nodules, is compat-
ible with the diagnosis of ANCA-associated vasculitis. The
presence of necrotising panniculitis was suspected after careful
history was obtained during her current admission. While
her prior skin biopsy did not demonstrate classic findings
of acute panniculitis, the demonstration of fat degeneration
and accompanying inflammatory infiltrate was suggestive
of a prior inflammatory process involving the panniculus.?’*!
We acknowledge confounding our patient’s presentation was
her history of prior drug use. Cocaine use can yield a similar
syndrome of ANCA-associated inflammation, typically
P-ANCA predominant but usually with both C-ANCA and

P-ANCA antibodies present.?** This was considered but was
deemed unlikely. Not only was she abstinent from cocaine at
the time of presentation, but her syndromal symptoms, such
as palatal abnormalities and recurrent sinusitis, predated her
cocaine use. It is plausible, however, that her prior drug use
could have contributed as a potential immunological trigger in
an individual with a possible genetic susceptibility. Although
the finding of an unusual AAT protein and ANCA-associated
vasculitis does not imply causality, the association provokes
considerable intrigue and reconsideration of the potential
inflammatory consequences abnormal alpha-1 protein vari-
ants may contribute to homeostasis beyond the protease:anti-
protease paradigm.

Given that the American Thoracic Society guideline recom-
mendations suggest screening of all patients with COPD and
liver disease for AAT Deficiency,' it is likely that we will
continue to see more patients diagnosed with AAT deficiency
and will continue to find individuals with rarer, potentially
non-deficient mutations. As we discover more AAT muta-
tions and diagnose more patients, we will need to build on
our current knowledge base to provide care for this unique
population. We feel that the rarity of this mutation and its
unknown impact on immune function and neutrophil elastase
are precisely the key features that we wish to highlight and
provoke discussion by presenting this case.

Learning points

We present a discussion of a middle-aged woman with a rare
genetic mutation and catastrophic antineutrophilic cytoplasmic
antibody (ANCA)-associated vasculitis.

» Although alpha-1 antitrypsin (AAT) deficiency has been well
described, less is known about rare alleles and their clinical
presentation and disease associations.

» ANCA-associated vasculitis and panniculitis are rare but
notable clinical manifestations associated with abnormal AAT
alleles.

» There has not been a previously described report of PiEE AAT
with ANCA-associated vasculitis.

» Given that the American Thoracic Society guideline
recommendations suggest screening of all patients with
chronic obstructive pulmonary disease and liver disease
for AAT deficiency, it is likely that we will continue to see
more patients diagnosed with AAT deficiency and increase
the likelihood of finding individuals with rarer, potentially
non-deficient mutations. As we discover more AAT mutations
and diagnose more patients, we will need to build on our
current knowledge base to provide care for this unique
population.

Contributors RR was attending for the patient. RR and LS contributed equally to
literature review, creation and editing of the manuscript.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests RR is on Speaker's Bureau for Grifols.
Patient consent Obtained.
Provenance and peer review Not commissioned; externally peer reviewed.

Open Access This is an Open Access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work

4

Reilkoff R, Stephenson L. BMJ Case Rep 2018. doi:10.1136/bcr-2017-222036



is properly cited and the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

© BM)J Publishing Group Ltd (unless otherwise stated in the text of the article)
2018. All rights reserved. No commercial use is permitted unless otherwise expressly
granted.

REFERENCES

1

ATS/ERS Guidelines: Standard for the Diagnosis and Management of Individuals with
Alpha-1 Antitrypsin Deficiency. American Journal of Respiratory and Critical Care
Medicine 2003;168:818-900.

de Serres F, Blanco I. Role of alpha-1 antitrypsin in human health and disease. / Intern
Med 2014;276:311-35.

Salahuddin P. Genetic variants of alpha1-antitrypsin. Curr Protein Pept Sci
2010;11:101-17.

Bornhorst JA, Greene DN, Ashwood ER, et al. o1-Antitrypsin phenotypes and
associated serum protein concentrations in a large clinical population. Chest
2013;143:1000-8.

de Serres FJ, Blanco I. Prevalence of a1-antitrypsin deficiency alleles PI*S and PI*Z
worldwide and effective screening for each of the five phenotypic classes PI*MS,
PI*MZ, PI*SS, PI*SZ, and PI*ZZ: a comprehensive review. Ther Adv Respir Dis
2012;6:277-95.

Stone H, Pye A, Stockley RA. Disease associations in alpha-1-antitrypsin deficiency.
Respir Med 2014;108:338-43.

Ehlers MR. Immune-modulating effects of alpha-1 antitrypsin. Bio/ Chem
2014;395:1187-93.

Guttman O, Baranovski BM, Schuster R, et al. Acute-phase protein o.1-anti-trypsin:

diverting injurious innate and adaptive immune responses from non-authentic threats.

Clin Exp Immunol 2015;179:161-72.

Cosio MG, Bazzan E, Rigobello C, et al. Alpha-1 Antitrypsin Deficiency: Beyond the
Protease/Antiprotease Paradigm. Ann Am Thorac Soc 2016;13(Suppl 4):5305-S310.
Moxey JM, Low EV, Turner AM. Rare case of eosinophilic granulomatosis with
polyangiitis in two patients with o.-1-antitrypsin deficiency (PiSZ). BM/J Case Rep
2016;2016.

Fujinaga M, Chernaia MM, Halenbeck R, et al. The crystal structure of PR3, a
neutrophil serine proteinase antigen of Wegener’s granulomatosis antibodies. J Mo/
Biol 1996;261:267-78.

20

21

22

23

24

25

Unusual association of diseases/symptoms

Morris H, Morgan MD, Wood AM, et al. ANCA-associated vasculitis is linked

to carriage of the Z allele of a1 antitrypsin and its polymers. Ann Rheum Dis
2011;70:1851-6.

Griffith ME, Lovegrove JU, Gaskin G, et al. C-antineutrophil cytoplasmic antibody
positivity in vasculitis patients is associated with the Z allele of alpha-1-antitrypsin,
and P-antineutrophil cytoplasmic antibody positivity with the S allele. Nephrology
Dialysis Transplantation 1996;11:438-43.

Savige JA, Chang L, Cook L, et al. Alpha 1-antitrypsin deficiency and anti-proteinase
3 antibodies in anti-neutrophil cytoplasmic antibody (ANCA)-associated systemic
vasculitis. Clin Exp Immunol 1995;100:194-7.

Mahr AD, Edberg JC, Stone JH, et al. Alphall-antitrypsin deficiency-related alleles Z
and S and the risk of Wegener's granulomatosis. Arthritis Rheum 2010;62:3760-7.
Blanco |, Lipsker D, Lara B, et al. Neutrophilic panniculitis associated with alpha-1-
antitrypsin deficiency: an update. Br J Dermatol 2016;174:753-62.

Geraminejad P, DeBloom JR, Walling HW, et a/. Alpha-1-antitrypsin associated
panniculitis: the MS variant. J Am Acad Dermatol 2004;51:645-55.

Sinden NJ, Koura F, Stockley RA. The significance of the F variant of alpha-
1-antitrypsin and unique case report of a PiFF homozygote. BMC Pulm Med
2014;14:132.

Maltais F, Gaudreault N, Racine C, et al. Clinical Experience with SERPINA1

DNA Sequencing to Detect Alpha-1 Antitrypsin Deficiency. Ann Am Thorac Soc
2018;15:266-8.

Streicher JL, Sheehan MP, Armstrong AB, et al. Cutaneous manifestation of o.1-
antitrypsin deficiency: panniculitis absent on biopsy. Cutis 2014;93:303-6.

Geller JD, SuWP. A subtle clue to the histopathologic diagnosis of early alpha
1-antitrypsin deficiency panniculitis. / Am Acad Dermatol 1994;31:241-5.

Radi¢ M. Drug-Induced Vasculitis. In: Amezcua-Guerra LM, ed. Advances in the
Etiology, Pathogenesis and Pathology of Vasculitis: InTech, 2016.

Friedman DR, Wolfsthal SD. Cocaine-induced pseudovasculitis. Mayo Clin Proc
2005;80:671-3.

Wiik A, Stummann L, Kjeldsen L, et al. The diversity of perinuclear antineutrophil
cytoplasmic antibodies (pANCA) antigens. Clin Exp Immunol

1995;101(Suppl 1):15-17.

Stahelin L, Fialho SC, Neves FS, et al. Cocaine-induced midline destruction lesions
with positive ANCA test mimicking Wegener's granulomatosis. Rev Bras Reumatol
2012;52:431-7.

Copyright 2018 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit

http://group.bmj.com/group/rights-licensing/permissions.

BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:

» Submit as many cases as you like

» Enjoy fast sympathetic peer review and rapid publication of accepted articles
» Access all the published articles

» Re-use any of the published material for personal use and teaching without further permission

For information on Institutional Fellowships contact consortiasales@bmjgroup.com

Visit casereports.bmj.com for more articles like this and to become a Fellow

Reilkoff R, Stephenson L. BMJ Case Rep 2018. doi:10.1136/bcr-2017-222036


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1111/joim.12239
http://dx.doi.org/10.1111/joim.12239
http://dx.doi.org/10.2174/138920310790848368
http://dx.doi.org/10.1378/chest.12-0564
http://dx.doi.org/10.1177/1753465812457113
http://dx.doi.org/10.1016/j.rmed.2013.10.006
http://dx.doi.org/10.1515/hsz-2014-0161
http://dx.doi.org/10.1111/cei.12476
http://dx.doi.org/10.1513/AnnalsATS.201510-671KV
http://dx.doi.org/10.1136/bcr-2015-214118
http://dx.doi.org/10.1006/jmbi.1996.0458
http://dx.doi.org/10.1006/jmbi.1996.0458
http://dx.doi.org/10.1136/ard.2011.153569
http://dx.doi.org/10.1093/ndt/11.3.438
http://dx.doi.org/10.1093/ndt/11.3.438
http://dx.doi.org/10.1111/j.1365-2249.1995.tb03652.x
http://dx.doi.org/10.1002/art.27742
http://dx.doi.org/10.1111/bjd.14309
http://dx.doi.org/10.1016/j.jaad.2003.12.053
http://dx.doi.org/10.1186/1471-2466-14-132
http://dx.doi.org/10.1513/AnnalsATS.201708-694RL
http://www.ncbi.nlm.nih.gov/pubmed/24999642
http://dx.doi.org/10.1016/S0190-9622(94)70155-5
http://dx.doi.org/10.4065/80.5.671
http://dx.doi.org/10.1111/j.1365-2249.1995.tb06155.x
http://www.ncbi.nlm.nih.gov/pubmed/22641596

	Fulminant hepatic failure in the setting of progressive ANCA-associated vasculitis associated with a rare alpha-1 antitrypsin phenotype, 'PiEE'
	Summary
	Background
	Case presentation
	Outcome and follow-up
	Discussion
	References


