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Uvod

Neonatalna kolestaza definira se kao opstrukcija zucnih
vodova uzrokovana strukturnim ili funkcionalnim anoma-
lijama hepatobilijarnog sustava. Neonatalna kolestaza
moze biti intrahepatic¢na ili ekstrahepati¢na. Kod djece se
kolestaza pojavljuje sa zuticom, tamnom mokra¢om, aho-
licnom stolicom i hepatomegalijom (1). Do intrahepati¢ne
kolestaze kod novorodencadi, izmedu ostalog, moze do-
vesti i nedostatak o -antitripsina (AAT). Nedostatak AAT je
jedan od najcescih nasljednih bolesti jetre koja dovodi do
transplantacije jetre kod djece (2).

AAT je glikoprotein, inhibitor serinskih proteaza (elastaze,
katepsina G i proteinaze 3). AAT najvecim dijelom izlu¢u-
ju hepatociti, a manje alveolarni makrofagi i monociti (3).
Gen za AAT koji je lociran na 14. kromosomu vrlo je poli-
morfan i do sada je vec¢ opisano preko 100 mutacija tog
gena (4).

Fenotipovi AAT razlikuju se u sustavu proteaznog inhibito-
ra (Pi) prema elektroforetskoj pokretljivosti i koncentraciji
AAT u plazmi. Naj¢esci, normalan fenotip PiM srednje je
elektroforetske pokretljivosti s normalnom koncentraci-
jom AAT u serumu. Najces¢i deficijentni oblici su PiZ i PiS
koje karakterizira snizena koncentracija AAT u serumu te
mala (S) ili vrlo mala (Z) brzina elektroforetske migracije
(5).

Kod PiZZ koncentracija AAT u serumu je sniZzena na 15%,
a kod homozigota za PiSS na 60% vrijednosti normalne
koncentracije. Fenotip PiSZ smanjuje koncentraciju AAT u
serumu na 30-35% od normalnih vrijednosti (6).
Nedostatak AAT se kod odraslih klini¢ki o¢ituje kao pluéni
emfizem, kroni¢ni bronhitis i astma, dok djeca imaju dru-
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Introduction

Neonatal cholestasis is defined as obstruction of bile flow
mostly caused by structural or functional anomaly of he-
patobiliary tract. Neonatal cholestasis could be intrahepa-
tic or extrahepatic. Infants with cholestasis present with
jaundice, dark urine, acholic stools and hepatomegaly
(1). Intrahepatic disorder associated with cholestasis in a
newborn is, among others, o -antitrypsin (AAT) deficien-
cy, one of the most common hereditary liver diseases lea-
ding to liver transplantation in children (2).

AAT is a glycoprotein, inhibitor of serine proteases (elasta-
se, cathepsin G and proteinase 3) that is mostly secreted
by hepatocytes and to a lesser extent by alveolar macrop-
hages and monocytes (3). The AAT gene located on chro-
mosome 14 is very polymorphic with over 100 mutations
already described (4).

The AAT phenotype variants are categorized by their elec-
trophoretic mobility and serum concentrations to protea-
se inhibitor (Pi) system. The most common, normal varia-
nt is middle migrating PiM allele characterized by normal
AAT serum concentrations. The most frequent deficient
variants are PiZ and PiS, characterized by reduced AAT
serum concentrations and slow (S) or very slow (Z) migra-
tion velocity (5).

PiZZ and PiSS homozygous genotypes reduce AAT serum
level to 15% and 60% of normal serum concentrations,
respectively. PiSZ phenotype shows reduction of the AAT
serum concentration to 30-35% of the normal value (6).
AAT deficiency could clinically present as pulmonary em-
physema, chronic bronchitis and asthma in elderly, but
infants have other symptoms. In infancy and childhood,
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gacije simptome. Kod novorodencadi i djece nedostatak
AAT moze dovesti do produZene opstruktivne zutice s tes-
kim poremecajem funkcije jetre koja kod otprilike 1-2%
djece s nedostatkom AAT moze dovesti i do smrtonosne
ciroze (7-9).

Zanimljivo je da samo 10-15% djece s genotipom PiZZ
razvija klini¢ku kolestazu u djetinjstvu s razli¢itim tijekom
bolesti (10).

U ovom radu prikazujemo slu¢aj novorodenceta s teSkom
intrahepati¢nom kolestazom povezanom s nedostatkom
o, -antitripsina.

Prikaz slucaja

Novorodence staro 15 dana (tjelesne visine 0,61 m i tezi-
ne 5,1 kg) primljeno je u Gastroenteroloski odjel Klinike za
dje¢je bolesti u Klinickoj bolnici “Sestre milosrdnice” zbog
blijede stolice i sumnje na kolestazu. Majka je primijetila
blijedu stolicu ve¢ kod novorodenceta starog 9 dana. No-
vorodence nije imalo vidljivu zuticu, ali mokraca je bila
tamno obojena. Dijete je hranjeno maj¢inim mlijekom uz
dodatak komercijalne hrane.

Provjerom bolesnikove anamneze ustanovljeno je da je
djecak roden carskim rezom po izboru majke u 38. gesta-
cijskom tjednu kao trece dijete. Nakon rodenja djecak je
tezio 2580 g, a bio je dugacak 48 cm. Nakon sedam dana
otpusten je iz rodilista s tezinom 2390 g. Ustanovljeno je
da su djecakovi roditelji i dvije sestre zdravi.

Prilikom primitka u Kliniku za dje¢je bolesti, novorodence
je naizgled bilo zdravo, dobrog opceg stanja. Zbog sum-
nje na opstrukciju zu¢nih vodova djecaku su nacinjene
biokemijske, hematoloske i koagulacijske pretrage, kao i
ultrazvucni pregled te scintigrafija s tehnecijem (engl. Tec-
hnetium 99m-hepatic imino diacetic acid, HIDA).

Od op¢ih biokemijskih pretraga djec¢aku su u serumu od-
redeni: ukupni i konjugirani bilirubin, AST, ALT, GGT, ALP,
5"-NU, Zucne kiseline, a,-antitripsin, a-fetoprotein, ukupni
kolesterol, HDL- i LDL-kolesterol, trigliceridi, CRP, te imu-
noglobulinilgG, IgAilgM. Uz gore navedene pretrage, od-
redena mu je i sedimentacija eritrocita, diferencijalna kr-
vna slika, vrijeme krvarenja i zgrusavanja, protrombinsko
vrijeme, kao i fibrinogen. U tablici 1 prikazane su samo iz-
mjerene vrijednosti izvan referentnih intervala, dok su os-
tale pretrage bile unutar granica referentnih intervala.
Povisene koncentracije ukupnog i konjugiranog bilirubi-
na prisutne su ve¢ kod novorodenceta starog 15 dana.
Kataliticka aktivnost GGT takoder je povisena. Aktivnos-
ti drugih jetrenih enzima (AST, ALT i ALP) u granicama su
referentnih intervala. Koncentracija Zu¢nih kiselina bila je
izrazito povisena. Zbog snizene koncentracije AAT u se-
rumu nacinjena je genotipizacija i fenotipizacija AAT (11,
12). Kod djecaka je pronaden genotip PiZZ. Koncentracija
konjugiranog bilirubina u serumu novorodenceta bila je
takoder povisena, zbog ¢ega je nacinjena genotipizacija

Severe cholestasis in PiZZ AAT genotype

AAT deficiency can cause prolonged obstructive jaundice
with severe liver dysfunction leading to lethal cirrhosis in
1-2% of deficient infants (7-9).

Intriguingly, only 10-15% PiZZ individuals develop clini-
cal cholestasis in childhood with diverse subsequent cour-
se (10).

In this report, we present a case of a newborn with seve-
re intrahepatic cholestasis associated with o, -antitrypsin
deficiency.

Case report

A 15-day-old male newborn (body length 0.61 m, body
weight 5.1 kg) was admitted to the Gastroenterology wa-
rd of the Pediatrics Department, Sestre milosrdnice Uni-
versity Hospital, due to pale stools and suspected cho-
lestasis. The mother had noticed acholic stools when the
boy was 9 days old. The jaundice was not present althou-
gh the urine was dark colored. The newborn was breas-
tfed with a commercial food supplementation.

The patient’s personal history revealed that he was born
in the 38™ gestational week via elective Cesarean section
as a third-born child. His birth weight was 2580 g and bir-
th length 48 cm. After 7 days he was released from the
maternity hospital with the total weight of 2390 g. The
newborn’s parents and two sisters were healthy.

Physical examination on admission to the Pediatrics De-
partment showed no particularities, with stable general
condition. Biochemical, hematological and coagulation
tests, as well as ultrasound examination and Technetium
99m-hepatic imino diacetic acid (HIDA) scintigraphy were
performed for the exclusion of bile duct anomalies.

The general biochemical parameters determined were:
total and conjugated bilirubin, AST, ALT, GGT, ALP, 5-NU,
bile acids, a.-antitrypsin, a-fetoprotein, total cholesterol,
LDL and HDL cholesterol, triglycerides, CRP, IgG, IgA and
IgM immunoglobulins in serum. Erythrocyte sedimenta-
tion rate (ESR), differential blood count, bleeding time,
clotting time, prothrombin time (PT) and fibrinogen were
also determined. Table 1 shows only the values which we-
re not in the reference ranges while other measured para-
meters were normal.

Concentrations of total and conjugated bilirubin were
increased already in the 15-day-old newborn. GGT acti-
vity was also increased. Activities of other liver enzymes
(AST, ALT and ALP) were normal. The concentration of the
newborn's bile acids was extremely increased. Due to dec-
reased AAT serum concentration, genotyping and pheno-
typing were performed (11, 12) and revealed AAT deficien-
cy in the PiZZ genotype. Due to increased concentration
of unconjugated bilirubin in the newborn’s serum, the
genotyping for Gilbert’s disease was performed but the
polymorphism was not found.
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TaBLIcA 1. Biokemijski parametri izmjereni kod djecaka starosti
15 danai 4 mjeseca.

Severe cholestasis in PiZZ AAT genotype

TaBLE 1. Biochemical parameters measured in the infant aged
15 days and 4 months.

Analyte Measured values Reference range Units
Infant’s age
15 days 4 months

Total bilirubin 83.1 94.6 3.0-17.0 pmol/L
Conjugated bilirubin 29.5 39.3 <2.0 pumol/L
AST 48 153 26-75 U/L37°C
ALT 29 159 11-46 U/L 37 °C
GGT 171 1790 15-132 U/L 37 °C
ALP 256 1010 25-500 U/L37°C
Bile acids 106.3 151.3 10.0 pumol/L
5"-nucleotidase 3.8 54.1 <9.0 U/L 37 °C
a,-antitrypsin 0.46 1.3-2.4 g/L

UDP glukuronozil-transferaze (UGT1A1) zbog sumnje na
Gilbertov sindrom, ali polimorfizam nije naden.

Dva scintigrama abdomena nacinjena su 24 sata nakon
uvodenja radioaktivne tvari. Druga HIDA nacinjena je za
potvrdivanje rezultata dobivenih prvom scintigrafijom. U
oba slucaja radioaktivna tvar normalno se nakupljala u jet-
ri, ali prolaz u crijeva nije zabiljezen. Tom pretragom pot-
vrdena je sumnja na tesku intrahepati¢nu kolestazu.
Nakon uvodenja terapije za bolest jetre, novorodence je
otpusteno iz bolnice. Cetiri mjeseca kasnije djecak je po-
novno primljen u bolnicu bez znakova poboljsanja stanja.
Kataliticke aktivnosti svih jetrenih enzima (GGT, AST, ALT
i ALP) bile su izrazito povisene. Ultrazvukom jetre i abdo-
mena nije primije¢ena promjena prvobitnog stanja, a jet-
ra je bila normalne velicine.

Kada se otkrilo da novorodence ima snizenu koncentra-
ciju AAT u serumu, djecakovim roditeljima takoder je iz-
mjerena koncentracija AAT u serumu te im je nacinjena
fenotipizacija i genotipizacija AAT. Majci je izmjerena kon-
centracija AAT u serumu od 1,01 g/L (referentni interval
1,30-3,00 g/L) s genotipom PiSZ. Kod oca je koncentracija
AAT u serumu iznosila 1,50 g/L uz genotip PiMZ.

Za odredivanje genotipa AAT nacinjene su dvije reakcije
umnazanja (S PCR i Z PCR) s dva para pocetnica. Svaka
PCR-reakcija ima svoje produkte (S i Z produkte), a kom-
binacijom rezultata s dva gela ocitan je konacni genotip
(isti aleli u obje PCR-reakcije odreduju genotip). Rezultati
genotipizacije na gelu prikazani su na slici 1.

Rasprava

Prikazani slucaj do sada je najtezi neonatalni slu¢aj intra-
hepaticne kolestaze uzrokovane nedostatkom o, -antitrip-
sina u Klini¢koj bolnici “Sestre milosrdnice”. U razdoblju
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Two HIDA abdomen scintigrams were done 24 hours after
initiation of radioactive substance. The second one was
done to confirm first results. In both cases the radioactive
substance was normally accumulated in the liver, but wit-
hout passage to the intestine. These examinations confir-
med suspicion of severe intrahepatic cholestasis.

The newborn was released from the hospital after initia-
tion of therapy for cholestatic liver disease. Four months
later he was admitted again due to no signs of improve-
ment but with exacerbation of condition. Activities of all
liver enzymes (GGT, AST, ALT and ALP) were significantly
above the upper reference limit.

The liver and spleen ultrasound examination showed no
particularities and the size of the liver was normal.

After decreased AAT serum concentration was revealed in
the newborn, AAT concentrations were also measured in
the newborn’s parents, with results of 1.01 g/L for mother
and 1.50 g/L for father (reference range 1.30-3.00 g/L).
Also, AAT genotyping and phenotyping were performed.
The mother was found to have PiSZ genotype and the fat-
her had PiMZ genotype.

For the AAT genotyping, two PCRs (S PCR and Z PCR) we-
re performed with two sets of primers. Each PCR had its
own products (S and Z products). By combining those
results (the same alleles in both PCRs defining geno-
type) the final genotypes for the infant and his parents
were read. The scanned picture of the gel is shown in
Figure 1.

Discussion

The above presented case has been the most severe neo-
natal case of intrahepatic cholestasis caused by AAT defi-
ciency in our hospital. In the period since 1977, approxi-
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SLIKA 1. Prikaz rezultata S-PCR i Z-PCR-reakcije za genotipizaciju
o,-antitripsina
LEGENDA:

1 - ZZ kontrola

2 - MZ kontrola

3 — MM kontrola

4 - destilirana voda

5 - novorodence - 2Z

6 - majka -SZ

7 - otac- MZ

M - biljeg molekularne tezine

od 1977. godine do danas u KB “Sestre milosrdnice” opisa-
no je oko 30 slucajeva nedostatka AAT kod homozigota ili
heterozigota. Prvi slu¢aj nedostatka AAT u nasoj bolnici
opisan je ve¢ 1977. godine (13). Prije nekoliko godina ob-
javljeno jeiistrazivanje o genotipizaciji AAT u nekoliko hr-
vatskih obitelji (14,15).

Koncentracija AAT u serumu novorodenceta bila je snize-
na na 30-35% od donje granice referentnog raspona, sto
je vise od ocekivane koncentracije kod genotipa PiZZ. Raz-
log je vjerojatno u akutnom upalnom odgovoru kod ko-
jeg raste koncentracija AAT.

Vec je izvjeStavano o slucajevima djece koja su preminu-
la zbog ciroze uzrokovane nedostatkom AAT u dobi do 7
godina (16). U nasoj bolnici, opisani slucaj prvi je takve te-
zine. Kod djecaka opisanog u ovom prikazu slucaja oste-
cenje jetre je uznapredovalo, $to zahtijeva transplantaciju
jetre.

Kod majke je pronaden genotip PiSZ o, -antitripsina. Za-
nimljivo je da je to prvi slu¢aj od ukupno 152 (0,66%) odre-
dena genotipa s genotipom PiSZ otkriven u nasoj bolnici
u 7 godina otkako se odreduje genotip, odnosno prvi put
u 11 godina fenotipizacije.

Slucaj teske kolestaze vrlo je rijedak i tek 6% djece razvija
takav klinicki tijek bolesti. Oko 15% bolesnika sa Zuticom
uzrokovanom kolestazom razvija mladenacku cirozu (17).

: -
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FIGURE 1. AAT genotyping results of S- and Z-PCR

LEGEND:

1 - ZZ control 5 — newborn -7z
2 — MZ control 6 — mother - SZ
3 — MM control 7 — father - MZ

4 — distilled water M - molecular weight marker

mately 30 cases of homozygous and heterozygous AAT
deficiency have been observed in our clinical hospital.
The first case of AAT deficiency in the hospital was descri-
bed in 1977 (13). A few years ago, studies about genotypi-
ng of AAT in Croatian families were published, also from
our hospital (14, 15).

The newborn's AAT serum concentration was decreased
to 30-35% of the reference value, which is a higher level
than expected in PiZZ genotype. The reason could be the
acute inflammatory response which causes a rise in the
AAT concentration.

Cases of children that died at 7 years of age due to cirrho-
sis caused by AAT deficiency have already been reported
(16) but in our hospital this is the first case of such a seve-
re presentation of AAT deficiency. The child presented in
this case report is currently affected by liver damage and
needs a liver transplantation.

An interesting finding in this case was the mother's PiSZ
genotype. During 7 years of genotyping and 11 years of
phenotyping, this was the first time in 152 cases (0.66 %)
with suspected AAT deficiency that we found PiSZ geno-
type.

This case of cholestasis with jaundice is a very rare occur-
rence and only 6% of infants develop such clinical disea-
se. In approximately 15% of patients, cholestatic jaundice
progresses to juvenile cirrhosis (17).

Biochemia Medica 2007;17(2):139-270
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Zakljucak

Kod djecaka je potvrdena teska intrahepati¢na kolesta-
za povezana s nedostatkom a,-antitripsina. Genotipizaci-
jom i fenotipizacijom a,-antitripsina kod novorodenceta
i njegovih roditelja pronaden je genotip PiZZ kod djeca-
ka, PiSZ kod njegove majke te genotip PiMZ kod oca. Ge-
notip PiSZ je vrlo rijedak i otkriven je prvi put u 7 godina
nase prakse odredivanja genotipa, odnosno prvi put u 11
godina fenotipizacije.
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Conclusion

Severe intrahepatic cholestasis associated with alpha-1-
antitrypsin deficiency was confirmed in a newborn. Geno-
typing and phenotyping of the newborn and his parents
revealed PiZZ genotype in the newborn, PiSZ genotype
in his mother and PiMZ in his father. PiSZ genotype is a ve-
ry rare AAT genotype which was detected in our 7-years
of genotyping and 11 years of phenotyping for the first
time.
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