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ABSTRACT

This report draws attention to the alpha 1 antitrypsin deficiency in newborns presented 
as a cholestatic syndrome. Its sub-diagnosis constitutes a major constraint for recogni-
tion and appropriate treatment. Good outcomes occur in approximately 50% of patients. 
It is associated in most cases, to extra and intra-hepatic involvement and the absence of 
clinical signs that indicate its diagnosis. The alpha 1 antitrypsin deficiency is among the 
diseases that need to be excluded when facing neonatal cholestasis.

Key words: alpha 1-Antitrypsin Deficiency; alpha 1-Antitrypsin; Cholestasis; Infant, 
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RESUMO

Este relato alerta para a deficiência de alfa1antitripsina em neonato, que se apresentou 
como síndrome colestática. Seu subdiagnóstico constitui-se em importante limitação 
para o seu reconhecimento e tratamento adequado. A boa evolução ocorre em cerca 
de 50% dos pacientes. Associa-se, na maioria das vezes, a acometimento extra e 
intra-hepático e ausência de manifestações clínicas que indiquem o seu diagnóstico. A 
deficiência de alfa1antitripsina está entre as doenças que precisam ser excluídas frente 
à colestase neonatal.

Palavras-chave: Deficiência de alfa 1-Antitripsina; alfa 1-Antitripsina; Colestase; Recém-
Nascido.

INTRODUCTION  

The cholestatic syndrome in infants is one of the major diagnostic challenges 
in pediatric hepatology; there are various clinical and surgical conditions under 
this denomination. Alpha 1 antitrypsin deficiency (A1AT) is the most frequent ge-
netic disease of childhood. It is an autosomal recessive disorder that occurs in one 
in every 2,000-3,000 live births.1,2 The first case was described in 1963 by Laurell 
and Eriksson.3-5

Only 10 to 15% of affected individuals develop liver disease, which is the pri-
mary genetic cause of liver disease requiring hepatic transplantation.2,6 In most 
cases, liver lesion is associated with the PiZZ genotype; occasionally to the PISZ, 
and rarely to the PiMZ.6

This report presents the alpha 1 antitrypsin deficiency observed in neonates ad-
mitted to the University Hospital (HU/CAS-UFJF) and describes its clinical manifesta-
tions with the aim of raising awareness of the associated alterations and approaches.

Deficiência de alfa1antitripsina: relato de caso

Yara Abrão Vasconcelos1, Cristina Mara Nunes de Paula Coelho2, Lucélia Paula Cabral Schmidt3

1 Medical School student at the Federal University of Juiz 
de Fora – UFJF. Juiz de Fora, MG – Brazil.

2 MD. Specialist in Pediatrics and Pediatric Gastroenterol-
ogy. Pediatric Gastroenterology Service of the University 

Hospital of UFJF. Juiz de Fora, MG – Brazil.
3 MD. Specialist in Pediatrics and Pediatric Gastroenterol-

ogy. Professor at the Medical School and Coordinator of 
the Medical Residence in Pediatric Gastroenterology of 

the University Hospital of UFJF. Juiz de Fora, MG – Brazil.

Alpha1 antitrypsin deficiency: case report

DOI: 10.5935/2238-3182.20150085



Rev Med Minas Gerais 2015; 25(3): 427-431 428

Alpha1 antitrypsin deficiency: case report

DISCUSSION 

Alpha 1 antitrypsin deficiency (A1AT) is the most 
common congenital disorders in Caucasians and 
whites; the Z variant is practically absent in Eastern 
individuals and those from black ethnicity.5

A1AT is encoded by serpina1, a gene located on 
the long arm of chromosome 14 where many poly-
morphisms have been identified.7 Its main function is 
antiprotease activity while that of A1AT is inhibition 
of neutrophil elastase, proteinase 3, and cathepsin G 
(proteases released by neutrophils during the infec-
tious process).2,5

CASE REPORT 

METAS, female, was born on 11/01/2011 by cesar-
ean section indicated by fetal distress, at 41 weeks 
of intrauterine life. Birth weight was 2,925 g and with 
uneventful prenatal. Normal newborn screening.

The mother noticed fecal acholic and dark urine 
from the first days of life, and jaundice 15 days after 
birth. At one-month-old, cholestasis (bilirubin dos-
ages in Table 1) was identified in the first newborn 
consultation; propaedeutics was initiated for clari-
fication. Serology for toxoplasmosis, rubella, cyto-
megalovirus, herpes I and II, and hepatitis A, B, and 
C were negative (Table 2). Abdominal ultrasound 
showed no gallbladder suggesting atresia of extra-
hepatic bile ducts. The dosage of proteins was also 
performed (Table 3).

On 2011/12/08, she was admitted for cholestatic 
syndrome investigation in the João Penido Regional 
Hospital (HRJP/FHEMIG) in Juiz de Fora. Because 
of technical difficulties and urgency in diagnosis 
clarification, the intraoperative evaluation was cho-
sen when cholangiography and liver biopsy were 
performed. Cholangiography was normal, ruling 
out the possibility of biliary atresia. Liver biopsy 
showed: degenerative and regenerative alterations 
of rare transformation in giant cells, predominantly 
moderate intracytoplasmic and in periportal hepa-
tocytes, cholestasis, and absence of biliary obstruc-
tion featuring neonatal hepatitis.

On 2012/01/17, 40 days after surgery, the value of 
serum alpha 1 antitrypsin was 60 mg/dL (VR: 140-
320) and the PiZZ phenotype was identified.

The patient remains under monitoring in the 
Pediatric Gastroenterology Clinic. This description 
was preceded by the signing of the Voluntary In-
formed Consent Form.

Table 1 - Values of serum bilirubins identified from the first and followed up to the fifth month of life in the 
METAS patient admitted to the João Penido Regional Hospital (HRJP/FHEMIG) in Juiz de Fora, Minas Gerais 
between 2011 and 2012

Bilirubins
Dates

2011/12/06 2011/12/18 2012/1/17 2012/1/19 2012/1/31 2012/4/16

Total 8.38 14.2 10.38 5.65 3.9 0.58

Direct 6.35 9.7 6.99 3.62 3.2 0.3

Indirect 2.03 4.5 3.39 2.03 0.7 0.28

Table 2 - Values of several serologies identified in 
the first year of life of the METAS patient admitted to 
the João Penido Regional Hospital (HRJP/FHEMIG) 
in Juiz de Fora, Minas Gerais between 2011 and 2012

Markers of Serologies

Hepatitis A Anti HAV IgG negative, Anti HAV IgM negative

Hepatitis B
Hbs Ag negative, AntiHbs-positive

Anti Hbc IgM negative, Anti Hbc total-negative
Ag Hbe-negative, Anti Hbe-negative

Hepatitis C HCV Ac negative

Rubella IgG indeterminate, IgM-negative

Toxoplasmosis IgG negative, IgM negative

Cytomegalovirus IgG positive, IgM negative

Herpes 1 and 2 IgG negative, IgM negative

Table 3 - Dosage of serum proteins identified in the ME-
TAS patient at about 30 and 60 days after birth. Admitted 
to the João Penido Regional Hospital (HRJP/FHEMIG) in 
Juiz de Fora, Minas Gerais between 2011 and 2012

Protein Serum
Identification after Birth (month)

1 2

Total 5.85 5.6

Albumin (A) 3.7 3.1

Globulin (G) 2.15 –

A/G ratio 1.72 –
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About 80% of patients are identified from the in-
vestigation of respiratory symptoms while the diagno-
sis is due to hepatic disease in 3% of cases.3

The diagnosis is established by determining the 
A1AT genotype in the serum in focus isoelectric 
electrophoresis or agar and acidic pH. The genotype 
should be determined in cases of neonatal hepatitis 
or unexplained chronic liver disease in older chil-
dren, adolescents, and adults. This is particularly 
important in the neonatal period because it can be 
very difficult to distinguish this deficiency compared 
to those with biliary atresia.10 The protein electropho-
resis, however, has limitations because it is an acute 
protein phase, it may be normal or near normal.6

In the clinical suspicion of A1AT deficiency, the 
dosage of serum levels is recommended. The defi-
ciency of alpha 1 antitrypsin activity (A1AT) is de-
fined by blood levels lower than 11 mmol/L (50-80 
mg/dL) associated with AAT severe genotype in the 
most common deficient alleles, i.e., s and z (genes 
related to A1AT).13,14 The genotyping is performed 

The M allele is the normal allele for forming alpha 
1 antitrypsin; there are over 80 variant mutations for 
this gene.8,9 The Z allele results from the glutamate to 
lysine mutation, while the S allele produces the glu-
tamate to valine mutation. The serum levels of A1AT 
are reduced to 40 to 60% of normal levels in individu-
als with the SS, MZ, and SZ genotypes. Among non-
smokers, this A1AT concentration is often sufficient to 
protect lungs from the effects of elastase.8 Conversely, 
among individuals with the ZZ genotype, A1AT levels 
are generally less than 15% of the normal value, and 
these patients may develop lung disease at a young 
age. In addition, individuals with the ZZ genotype 
may develop liver disease associated with decreased 
secretion of A1AT and its consequent accumulation 
in the liver observed in the first 20 years of life.10 Thus, 
alpha 1 antitrypsin deficient patients may present 
with chronic obstructive pulmonary disease (DPOC), 
pneumothorax, bronchiectasis, asthma, panacinar 
emphysema, and various liver diseases such as hepa-
titis, cirrhosis, and hepatocellular carcinoma.8

Prolonged jaundice is observed in approximately 
10% of children with the protein Z phenotype, and 
about 2% of these children develop hepatic failure and 
require liver transplantation. With increasing age, there 
is a high risk of hepatopathologies.11 The A1AT deficien-
cy-associated liver disease can also be discovered in 
late childhood or early adolescence when abdominal 
distension is observed due to hepatosplenomegaly or 
ascites, splenomegaly, or presence of upper gastroin-
testinal bleeding caused by esophagus varicose veins.10

Several hypotheses are considered to justify the 
pathogenesis of liver damage caused by A1AT defi-
ciency, highlighting:

 ■ immunity related: wherein the liver lesion is caused 
by an abnormal immune response to liver antigens;

 ■ accumulation related (most accepted): liver 
damage is justified by the accumulation of alpha 
1 antitrypsin mutant molecules in liver cells.1

The mutation occurs in the substitution of lysine 
for glutamic acid at position 342, which results in ab-
normal molecule folding. The mutant protein, named 
ATZ, has an increased tendency to polymerization 
and A1AT retention in hepatocytes forming insoluble 
aggregates in the rough endoplasmic reticulum.1,12 
Deficiency is also associated with Schiff diastase-
resistant globules in some hepatocytes. It is not clear 
why many hepatocytes do not have these globules 
and are called globular-less hepatocytes.12

Figure 1 - Hepatic histopathological study: Enlarge-
ment of porta spaces, proliferation of bile ducts, bi-
liary plugs in canaliculi, disruption of hepatic archi-
tecture, and mild steatosis.5

Figure 2 - Immunohistochemistry: A1AT globules 
are observed primarily in hepatocytes close to the 
porta space.5
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chronic liver failure. Around 25% of cases progress 
to persistent cholestasis and progressive liver decom-
pensation. In the PiZZ genotype, there seems to be 
an association between the severity and duration of 
hepatic dysfunction.6 The under-diagnosis has been a 
significant limitation to the study of this disease and 
its adequate treatment.3

The approach of newborns and infants with cho-
lestatic syndrome constitutes a major clinical chal-
lenge. It is associated with extra and intrahepatic 
involvement, in most cases without clinical evidence 
indicating a definitive diagnosis. The alpha 1 antitryp-
sin deficiency is among the diseases that need to be 
excluded when considering neonatal cholestasis.15

REFERENCES 

1. Perlmutter DH, Silverman GA. Hepatic Fibrosis and Carcinogen-

esis in α1-Antitrypsin Deficiency: A Prototype for Chronic Tissue 

Damage in Gain-of-Function Disorders. Cold Spring Harb Per-

spect Biol. 2011; 3(3):a005801.

2. Vieira GO, Almeida JAG. Urgências Clínicas e Cirúrgicas em Gas-

troenterologia e Hepatologia Pediátricas. São Paulo: Guanabara 

Koogan; 2004.

3. Camelier AA, Winter DH, Jardim JR, Barboza CEG, Cukier A, Mi-

ravitlles M. Deficiência de alfa-1 antitripsina: diagnóstico e trata-

mento. J Bras Pneumol. 2008 Jul; 34(7):514-27.

4. Brebner JA, Stockley RA. Recent advances in α-1-antitrypsin 

deficiency-related lung disease. Expert Rev Respir Med. 2013; 

7(3):213-30.

5. Ferreira CT, Carvalho E. Gastroenterologia e hepatologia em pe-

diatria: diagnóstico e tratamento. Belo Horizonte: Medsi; 2003.

6. Tommasso AMA, Porta G. Manual de Hepatologia Pediátrica. São 

Paulo, Rio de Janeiro, Belo Horizonte: Atheneu; 2009. 

7. Chorostowska-Wynimko J, Struniawski R, Popławska B, Borszews-

ka-Kornacka M. The incidence of alpha-1-antitrypsin (A1AT) defi-

ciency alleles in population of Central Poland-preliminary results 

from newborn screening. Pneumonol Alergol Pol. 2012; 80(5):450-3.

8. Ghio AJ, Soukup JM, Richards JH, Fischer BM, Voynow JA, Sch-

mechel DE. Deficiency of α-1-antitrypsin influences systemic 

iron homeostasis. Int J Chron Obstruct Pulmon Dis. 2013; 8:45-51.

9. Pastore N, Blomenkamp K, Annunziata F, Piccolo P, Mithbaokar 

P, Sepe RM, Brunetti‐Pierri N. Gene transfer of master autophagy 

regulator TFEB results in clearance of toxic protein and correc-

tion of hepatic disease in alpha‐1‐anti‐trypsin deficiency. Embo 

Mol Med. 2013; 5(3):397-412.

10. Suchy FJ, Sokol RJ, Balistreri WF. Eds). Liver disease in children. 

Philadelphia: Lippincott Williams & Wilkins; 2001. p. 523-47.

11. Janciauskiene S, Ferrarotti I, Laenger F, Jonigk D, Luisetti M. Clini-

cal utility gene card for: a-1-antitrypsin deficiency. Eur J Hum 

Genet. 2011 Jan; 19(5).

on a blood sample using the polymerase chain re-
action (PCR) technology or analysis of the melting 
curve. In serum levels above 20 mmol/L (reference 
value as 80 mg/dL), it is unlikely that there is clini-
cally significant deficiency.13,14 

Positive/diastase-resistant eosinophilic PAS gran-
ules are detected in the histology of periportal he-
patocytes, hepatocellular lesion with or without gi-
ant cell transformation, normal bile ducts with mild 
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proliferation, and hypoplasia of intra-hepatic ducts.6

There is no specific treatment for liver disease 
associated with alpha 1 antitrypsin deficiency. The 
clinical monitoring involves, in large part, treatment 
of symptoms and prevention of complications. Al-
though ursodeoxycholic acid and colchicine are 
mentioned in the literature, there is no evidence of 
the biochemical efficacy for any of these drugs.10 The 
individual approach to the nutritional, vitamin and 
bile flow stimulation aspects are indicated. In cases 
of progressive cirrhosis, it is necessary to keep the pa-
tient in the best possible clinical conditions because 
he will be a candidate for hepatic transplantation.2

Carbamazepine, an anticonvulsant, and a mood 
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quires the donor’s phenotype, and his A1AT levels 
are normalized.2

The most important principle in the treatment of 
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shortening the longevity of affected individuals.2
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