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Case Report

A Case Report of Zellweger Syndrome w�th a de Novo Mutat�on from Azerba�jan
De Novo Mutasyonlu Zellweger Sendromu: Azerbaycan'dan Olgu Sunumu

Sarkhan Elbay�yev , Narm�n Rustamq�z� , Sev�nj Mukhtarova

Azerba�jan Med�cal Un�vers�ty, Neonatology Of Educat�onal-surgery Cl�n�c, Baku, Azerba�jan

ABSTRACT

Zellweger syndrome (ZS) �s a rare autosomal recess�ve d�sorder character�zed by the absence or malfunct�on of perox�somes �n cells, le-
ad�ng to a var�ety of metabol�c problems. We present a female neonate who was adm�tted to the neonatal �ntens�ve care un�t on the se-
cond day of l�fe due to poor feed�ng and lethargy and was found to have hypoton�a, a poor suck�ng reflex, and fac�al dysmorph�sm. Based
on the cl�n�cal symptoms, b�ochem�cal tests, and genet�c analys�s, a d�agnos�s of neonatal ZS was reached. B�ochem�cal test�ng showed
h�gh levels of very long-cha�n fatty ac�ds, character�st�c of perox�somal d�seases. Genet�c test�ng revealed abnormal�t�es �n the PEX genes,
conf�rm�ng the ZS d�agnos�s. Unfortunately, our pat�ent d�ed w�th�n the second month of l�fe.
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ÖZET

Zellweger sendromu (ZS), hücrelerdek� peroks�zomların eks�kl�ğ� veya arızası �le karakter�ze ed�len ve çok çeş�tl� metabol�k problemlere
yol açan nad�r otozomal reses�f b�r hastalıktır. Burada, beslenme yeters�zl�ğ� ve uyuşukluk neden�yle yaşamının �k�nc� gününde YYBÜ'ye
başvuran, h�poton�, kötü emme refleks� ve yüz d�smorf�zm� saptanan kız yen�doğanı sunuyoruz. Kl�n�k semptomlara, b�yok�myasal testlere
ve genet�k anal�ze dayanarak yen�doğanlarda ZS tanısı ortaya çıktı. B�yok�myasal �ncelemede peroks�zomal hastalıkların özell�ğ� olan yük-
sek m�ktarda çok uzun z�nc�rl� yağ as�tler� ortaya çıktı. Genet�k testler PEX genler�ndek� anormall�kler� ortaya çıkardı ve ZS teşh�s�n� doğru-
ladı. Maalesef hastamız yaşamının �k�nc� ayında vefat ett�.

Keywords: Zellweger sendromu, yen�doğan, peroks�zom

INTRODUCTION
The absence or dysfunct�on of perox�somes �n cells

character�zes Zellweger syndrome (ZS), also known as
cerebrohepatorenal syndrome, a rare autosomal reces-
s�ve d�sorder. Perox�somes are cr�t�cal organelles �nvol-
ved �n var�ous metabol�c processes, �nclud�ng the deg-
radat�on of fatty ac�ds, am�no ac�ds and react�ve oxygen
spec�es. In the absence of funct�onal perox�somes,
harmful chem�cals accumulate and metabol�c abnor-

mal�t�es may occur, lead�ng to the cl�n�cal symptoms of
ZS. It �s est�mated that ZS a�ects one �n 50,000 l�ve
b�rths, mak�ng �t a rare d�sorder w�th a h�gh morb�d�ty
and mortal�ty rate (1).

Pat�ents w�th ZS exh�b�t cons�derable cl�n�cal hete-
rogene�ty. The symptoms can a�ect many organs due
to reduced or absent perox�some act�v�ty. Low muscle
tone, fac�al dysmorph�sm, reduced growth, sensory and
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neurolog�cal dysfunct�on, renal and endocr�ne �nsu��c�-
ency, skeletal abnormal�t�es and developmental delay
are some of the cl�n�cal symptoms.

Phys�olog�cal flu�ds and t�ssues can measure ab-
normal�t�es �n var�ous perox�some b�ochem�cal proces-
ses to d�agnose ZS. Perox�somes carry out the β-ox�da-
t�on of very long-cha�n fatty ac�ds (VLCFAs) and pr�sta-
n�c ac�d and the α-ox�dat�on of phytan�c ac�d, as well as
other metabol�c processes, such as p�pecol�c ac�d meta-
bol�sm, b�le ac�d product�on and plasma l�p�d synthes�s.
Because of th�s, decreased or absent perox�n prote�n
act�v�ty a�ects the funct�on of perox�somes �n many
metabol�c pathways, wh�ch can be checked for the b�-
ochem�cal d�agnos�s of ZS. We strongly recommend ge-
net�c test�ng for �nd�v�duals suspected of hav�ng ZS. Pat-
hogen�c var�ants �n the PEX1 gene are respons�ble for
nearly 2/3 of all ZS cases, and more than one-th�rd of
cases are caused by pathogen�c var�ants �n one of the
follow�ng genes: PEX6, PEX12, PEX26, PEX10, PEX2,
PEX5, PEX13, PEX16, PEX3, PEX19, PEX14, and PEX11β
(2, 3). In th�s case report, we present a newborn w�th
ZS.

CASE REPORT
We report a female neonate born at 39 weeks ges-

tat�on we�gh�ng 3400 g (head c�rcumference 34 cm and
he�ght 49 cm) from the second pregnancy (the f�rst was
a m�scarr�age) of a 26-year-old healthy mother and fat-
her who were related by blood. The mother's s�ster had
global growth retardat�on. The prenatal exam�nat�on
was completely normal, and �n the second tr�mester of
pregnancy, Ureaplasma urealyt�cum was detected and
treated. On the second day of l�fe, the �nfant was adm�t-
ted to the neonatal �ntens�ve care un�t due to poor fe-
ed�ng and lethargy. Cyanos�s and hypox�a were detec-
ted on exam�nat�on, and an oxygen supply was �n�t�ated
us�ng a hood. We noted hypoton�a, hyporeflex�a, poor
suck�ng reflex, and fac�al dysmorph�sm character�zed
by a h�gh forehead, large fontanels, and ep�canthal
folds (F�gure 1). An abdom�nal exam�nat�on revealed no

ev�dence of hepatomegaly. These cl�n�cal s�gns ra�sed
the susp�c�on of a metabol�c d�sorder and prompted
further test�ng.

Invest�gat�ons: Hypoalbum�nem�a and prolonged
prothromb�n t�me were detected, and support�ve treat-
ment was �n�t�ated. A�er the lumbar puncture, we �n�t�-
ated ant�bacter�al and ant�v�ral therapy. No hypoglyce-
m�a or ac�dos�s was detected dur�ng the follow-up. The
ant�b�ot�c reg�men was rev�sed a�er thrombocytopen�a
was detected �n the blood count and Klebs�ella pne-
umon�a �n the blood culture. The cerebrosp�nal flu�d
was free of v�ral and bacter�al pathogens, and the b�oc-
hem�cal parameters were normal. Basel�ne metabol�c
test�ng revealed no organ�c ac�dur�a, no defects �n the
urea cycle, and no quant�tat�ve changes �n the concent-
rat�ons of spec�f�c am�no ac�ds �n CSF, ur�ne, or blood
plasma. B�ochem�cal analys�s showed h�gh levels of
VLCFAs (C26:0 - 4.25 µmol/L (0.00-0.92), C24:0/C22:0 -
1.29 (0.51-1.19), and C26:0/C22:0 - 0.169 (0.006-0.014),
�nd�cat�ng a perox�somal abnormal�ty. Abdom�nal ultra-
sonography showed cysts �n the renal cortex, wh�le
magnet�c resonance �mag�ng showed bra�n atrophy, all
suggest�ng ZS. No ep�lept�form d�scharges occurred du-
r�ng 2-hour electroencephalography. An echocard�og-
raph�c exam�nat�on revealed a patent foramen ovale
and a small patent ductus arter�osus. Genet�c test�ng
revealed a homozygous de novo autosomal recess�ve
c.888-889del p.Leu297ThrfsTer12 mutat�on �n exon 3 of
the PEX12 gene, conf�rm�ng the d�agnos�s of ZS (F�gure
2).

Treatment and outcome: The �nfant rece�ved app-
roved vent�latory support (us�ng a bonnet), ant�se�zure
treatment (levet�racetam 20 mg/kg/day), and support�-
ve treatment, �nclud�ng nutr�t�onal support and phys�-
otherapy to �mprove muscle tone and strength. In our
case, desp�te aggress�ve treatment, the �nfant's cond�t�-
on cont�nued to deter�orate, and he d�ed at two months
of age. The consent of the pat�ent parents was obta�ned
for th�s case study.
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F�gure 1.

F�gure 2.

DISCUSSION
In th�s case report, we descr�be a pat�ent from

Azerba�jan w�th a homozygous PEX12 mutat�on (p.Le-
u297ThrfsTer12 c.888-889del), and parental consangu-
�n�ty suggests an autosomal recess�ve pattern of �nher�-
tance. The cl�n�cal and laboratory f�nd�ngs of our pat�-
ent correspond to the class�c p�cture of ZS, a d�sorder of
perox�somal b�ogenes�s. Cons�stent w�th the cases
descr�bed �n the l�terature, our pat�ent showed hypoto-
n�a, hyporeflex�a, fac�al dysmorph�sm and �ncreased
VLCFAs. For example, Baumgartner et al. descr�bed a
cohort of pat�ents w�th ZS �n whom hypoton�a and pro-
m�nent cran�ofac�al features were cons�stently present,
wh�ch �s cons�stent w�th our f�nd�ngs (4).

Pat�ents w�th early onset showed motor and cogn�-
t�ve delay and fa�lure to thr�ve. S�m�lar stud�es have fo-
und hypoton�a, developmental delays, fa�lure to thr�ve
and feed�ng d���cult�es w�th�n the f�rst year of l�fe (5, 6).
In add�t�on, we �nvest�gated the presence of causat�ve
mutat�ons �n all fam�ly members and successfully carr�-
ed out a prenatal d�agnos�s.

ZS (cerebrohepatorenal syndrome) �s a rare gene-
t�c d�sorder character�zed by the absence or malfunct�-
on of perox�somes �n cells, lead�ng to severe develop-
mental d�sorders. Defect�ve perox�n can prevent the for-
mat�on of perox�somes or lead to low concentrat�ons of
key enzymes. Incomplete perox�somes cannot perform
essent�al metabol�c funct�ons, such as β-ox�dat�on of
long-cha�n fatty ac�ds, α-ox�dat�on of phytan�c ac�d, p�-
pecol�c ac�d ox�dat�on and early plasmalogen synthes�s.
Th�s leads to the accumulat�on of VLCFAs, wh�ch dama-
ge organs, such as the l�ver, bones, k�dneys and espec�-
ally the bra�n (2, 7). A notable problem �s the m�grat�on
defect of the cort�cal neurons, wh�ch a�ects the deve-
lopment and structure of the bra�n and causes abnor-
mal�t�es, such as l�ssencephaly, pachygyr�a, polym�c-
rogyr�a, leukoencephalopathy and bra�n atrophy (8).

There are 16 known human PEX genes, w�th muta-
t�ons �dent�f�ed �n 13. PEX1 and PEX6 mutat�ons acco-
unt for two-th�rds of Zellweger spectrum d�sorders,
wh�le PEX5 mutat�ons are frequent �n the M�ddle East.
Serum b�ochem�cal abnormal�t�es cannot pred�ct a pa-
t�ent's spec�f�c PEX mutat�on and only t�ssue culture
analys�s can reveal the b�ochem�cal e�ects of these ge-
net�c mutat�ons (8). The genet�c results show our pat�-
ent has a homozygous c.888-889del p.Leu297ThrfsTer-
12 mutat�on �n the PEX12 gene. Th�s mutat�on �s s�m�lar
to others that have been l�nked to ZS. For example, a
study by Ebber�nk et al. �dent�f�ed several mutat�ons �n
the PEX12 gene, �nclud�ng framesh�� mutat�ons s�m�lar
to the one observed �n our pat�ent. Th�s conf�rms the
genet�c heterogene�ty of ZS (9).

Pat�ents w�th PEX12 gene mutat�ons and early-on-
set d�sease showed motor and cogn�t�ve �mpa�rments
as well as fa�lure to thr�ve. Other stud�es reported hypo-
ton�a, developmental delays, fa�lure to thr�ve and fe-
ed�ng problems �n the f�rst year of l�fe (5, 6, 10). The out-
come of our pat�ent, who d�ed at the age of two
months, corresponds to the severe prognos�s typ�cally
assoc�ated w�th ZS. Accord�ng to Klouwer et al., most
�nfants w�th ZS do not surv�ve beyond the f�rst year of
l�fe desp�te �ntens�ve care (1).

However, our case also has un�que aspects when
compared to the l�terature. Pat�ents typ�cally present



Ped�atr Acad Case Rep Zellweger Sendromu

11

w�th bra�n atrophy lead�ng to neurolog�cal �mpa�r-
ments, such as developmental delay and se�zures, as
well as renal cort�cal cysts that a�ect renal funct�on. Ab-
dom�nal ultrasonography rarely reveals renal cort�cal
cysts and patent ductus arter�osus (PDA). In a rev�ew by
Ste�nberg et al.(7), renal abnormal�t�es have been found
�n a subset of ZS cases, but card�ovascular �nvolvement,
such as PDA, wh�ch �s s�m�lar to our case, has been do-
cumented less frequently. Hypertroph�c card�omyo-
pathy can occur �n ZS (11, 12), but �t was not present �n
th�s case. Th�s could �nd�cate a broader spectrum of or-
gan �nvolvement �n ZS than prev�ously thought. L�ver
dysfunct�on �s also common, as are marked cran�ofac�al
features and skeletal abnormal�t�es �n our pat�ent. The
d�sease has a poor prognos�s, as most a�ected �nd�v�-
duals do not surv�ve early ch�ldhood, and treatment �s
pr�mar�ly support�ve (1).

CONCLUSION
ZS �s a rare perox�somal d�sorder assoc�ated w�th

severe morb�d�ty and mortal�ty. In summary, although
our pat�entʼs cl�n�cal presentat�on and laboratory f�n-
d�ngs are largely cons�stent w�th other cases of ZS re-
ported �n the l�terature, �dent�fy�ng spec�f�c genet�c mu-
tat�ons and add�t�onal organ �nvolvement emphas�zes
the var�ab�l�ty w�th�n the d�sorder. Ongo�ng documenta-
t�on and analys�s of such cases are cr�t�cal to understan-
d�ng the full cl�n�cal spectrum and determ�n�ng treat-
ment strateg�es. Desp�te developments �n genet�c tes-
t�ng, the prognos�s for pat�ents w�th ZS rema�ns poor.
Th�s emphas�zes the need for further research to deve-
lop spec�f�c therapeut�cs for th�s l�fe-threaten�ng
d�sease.
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