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Cade Report

A case of prop�on�c ac�dem�a dur�ng late �nfancy present�ng w�th metabol�c ac�dos�s

Geç �nfant�l dönemde metabol�k as�doz �le başvuran b�r prop�yon�k as�dem� olgusu
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ABSTRACT

Prop�on�c ac�dem�a �s a d�sorder of am�no ac�d metabol�sm caused by prop�onyl-CoA carboxylase def�c�ency, wh�ch results �n the accumu-
lat�on of prop�on�c ac�d. It �s �nher�ted �n an autosomal recess�ve manner, and �ts �nc�dence has �ncreased �n areas l�ke our country, Türk�-
ye, where consangu�neous marr�ages are common. Dur�ng exacerbat�ons, pat�ents may demonstrate hyperammonem�a, metabol�c ac�do-
s�s, and hyperglyc�nem�a, as well as �ncreased levels of methyl c�trate, 3-OH prop�onate, and prop�onylglyc�ne. Wh�le the d�sease may have
an asymptomat�c course, �t may present w�th poor feed�ng, fa�lure to thr�ve, lethargy, and se�zures. A s�xteen-month-old male pat�ent had
been adm�tted to the emergency department w�th vom�t�ng, hyperpnea, and �mpa�red consc�ousness and was then referred to us a�er
the detect�on of severe metabol�c ac�dos�s w�th the susp�c�on of metabol�c d�seases. He had a Glasgow coma scale of f�ve and was �ntuba-
ted. He was taught to be fed eggs on h�s last meal for the f�rst t�me two hours before the onset of compla�nts. H�s parents were fourth-deg-
ree relat�ves. On-adm�ss�on blood gas analys�s revealed the follow�ng: pH: 6.88, pCO2: 20.2 mmHg, HCO3: 3.8 mmol/L, cBE: -29.4 mmol/l,
lactate: 1.3 mmol/l, w�th ur�nary ketone: +++, ammon�a: 130 umol/L. W�th the detect�on of metabol�c ac�dos�s w�th an �ncreased an�on
gap, ketonur�a, and m�ld hyperammonem�a, a prel�m�nary d�agnos�s of metabol�c d�sorder was cons�dered, and oral nutr�t�on was d�scon-
t�nued. He was consulted by the Department of Ped�atr�c Metabol�c D�seases, and treatment w�th carn�t�ne, b�ot�n, hydroxycobalam�ne,
h�gh-dose dextrose, �nsul�n, and sod�um benzoate was �n�t�ated. S�nce the pat�entʼs ac�dos�s was refractory, hemod�alys�s was �n�t�ated.
Work-ups obta�ned at 24 hours of hemod�alys�s were as follows: pH: 7.35, pO2: 29.6 mmHg, pCO2: 37.5 mmHg, HCO3: 20.9 mmol/L, and
ammon�a: 22 umol/L. The pat�entʼs metabol�c test�ng was cons�stent w�th prop�on�c academ�a. Treatment w�th a prote�n-restr�cted d�et (1
g/kg/day), L-carn�t�ne (100 mg/kg/day), and b�ot�n (10 mg/day) was recommended. Metabol�c d�sorders should be cons�dered �n the d��e-
rent�al d�agnos�s of pat�ents w�th refractory metabol�c ac�dos�s.
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ÖZET

Prop�yon�k as�dem� prop�yon�l KoA karboks�laz enz�m eks�kl�ğ� sonucu prop�yon�k as�t b�r�k�m�ne sebep olan am�noas�t metabol�zma has-
talığıdır. Otozomal reses�f geç�şl� olup ülkem�z g�b� akraba evl�l�ğ�n sık görüldüğü bölgelerde �ns�dansı artmıştır. Hastaların atak esnasında-
k� tahl�ller�nde h�peramonyem�, metabol�k as�doz, h�pergl�s�nem�, met�l s�trat, 3-OH prop�onat ve prop�on�l gl�s�n artmış görüleb�l�r. Hasta-
lık asemptomat�k olab�leceğ� g�b� kötü beslenme, büyüme gel�şme ger�l�ğ�, letarj� ve konvüls�yon �le kend�n� göstereb�l�r. On altı aylık erkek
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hasta kusma, der�n nefes alıp verme, şuur bulanıklığı ş�kayetler� �le ac�l serv�se başvurmuş ve tetk�kler�nde ağır metabol�k as�doz saptan-
ması üzer�ne tarafımıza sevk ed�ld�. Glasgow koma skalası beş olan hasta entübe ed�ld�. Ş�kayetler�n�n başlamasından �k� saat önce �lk kez
son öğününde yumurta �le beslend�ğ� öğren�ld�. Anne baba �le dördüncü dereceden akrabaydı. Başvuru sırasında bakılan kan gazı �ncele-
mes�nde şunlar saptandı: pH: 6.88 pCO2: 20.2 mmHg HCO3: 3.8 mmol/L, cBE: -29.4 mmol/l, laktat: 1.3mmol/l, �drar ketonu: +++, amonyak:
130 umol/L �d�. Artmış anyon açıklı metabol�k as�doz, ketonür�, haf�f h�peramonyem� olması üzer�ne metabol�k hastalık ön tanısı düşünül-
dü ve hastanın beslenmes� kes�ld�. Çocuk Metabol�zma Hastalıkları uzmanına danışılarak karn�t�n, b�yot�n, h�droks�kobalam�n, yüksek
dekstroz ve �nsül�n tedav�s� ve sodyum benzoat tedav�ler� başlandı. Hastanın as�dozu d�rençl� seyred�nce, hemod�yal�ze uygulandı. Hemo-
d�yal�z�n y�rm� dördüncü saat�nde pH: 7.35 pO2: 29.6 mmHg pCO2: 37.5 mmHg HCO3:20.9 mmol/L, amonyak: 22 umol/L �zlend�. Hastanın
metabol�k tetk�kler� prop�yon�k as�dem� �le uyumlu bulundu. Prote�nden fak�r d�yet (1g/kg/gün), L-karn�t�n (100 mg/kg/gün), b�yot�n (10
mg/gün) tedav�ler� öner�ld�. D�rençl� metabol�k as�dozu olan hastaların ayırıcı tanısında metabol�k bozukluklar göz önünde
bulundurulmalıdır.

Keywords: Hemod�yal�z, İnfant, Metabol�k as�doz, Prop�yon�k as�dem�

INTRODUCTION
Prop�on�c ac�d �s an �ntermed�ate metabol�te of

�soleuc�ne, val�ne, threon�ne, meth�on�ne, s�ngle-cha�n
fatty ac�ds, and cholesterol metabol�sms. It �s also synt-
hes�zed by �ntest�nal bacter�a. At a b�ot�n-dependent
step, prop�on�c ac�d �s carboxylated to methylmalon�c
ac�d by prop�onyl-CoA carboxylase. Th�s enzyme has
two components: alpha and beta. The alpha compo-
nent �s b�ot�n-dependent. There may be mutat�ons �n
chromosomes where these two cha�ns are mapped.
The sever�ty of the cl�n�cal presentat�on �s determ�ned
by these mutat�ons. Wh�le the d�sease becomes symp-
tomat�c more commonly dur�ng the neonatal per�od, �t
may also exh�b�t an asymptomat�c course for a long
t�me. The d�sease presents w�th d���culty feed�ng, vom�-
t�ng, lethargy, hypoton�a, se�zures, and encephalopathy
dur�ng the neonatal per�od, whereas �t presents w�th
poor feed�ng, fa�lure to thr�ve, loss of percent�le, and
retarded neuromotor development. Symptoms may oc-
cur w�th �ntercurrent �nfect�ons, sw�tch�ng to supple-
mentary foods, or the �ntegrat�on of new food �nto nut-
r�t�on (1). Here�n, we report a s�xteen-month-old �nfant
adm�tted to the emergency department w�th tachypnea
and somnolence, severe metabol�c ac�dos�s, and a d�ag-
nos�s of prop�on�c ac�dem�a.

CASE REPORT
A s�xteen-month-old male pat�ent w�thout known

d�sease had been adm�tted to the emergency depart-
ment w�th vom�t�ng, tachypnea, and �mpa�red consc�o-
usness and was then referred to us a�er the detect�on
of severe metabol�c ac�dos�s. Due to metabol�c ac�dos�s
and resp�ratory fa�lure, the pat�ent was �ntubated and
then adm�tted to the ped�atr�c �ntens�ve care un�t. H�s
phys�cal exam�nat�on revealed a cap�llary ref�ll�ng t�me
of 3–4 seconds. The lung auscultat�on was normal. The
ap�cal heart rate was 120 bpm, rhythm�c, w�th no add�-
t�onal sounds or murmurs. Abdom�nal exam�nat�on re-

vealed no organomegaly. The pat�entʼs blood gas analy-
s�s showed severe metabol�c ac�dos�s (pH: 6.88, pCO2:
20.2 mmHg, HCO3: 3.8 mmol/L, cBase: -29.4 mmol/l,
and lactate: 1.3 mmol/l). A complete blood count and
l�ver and k�dney funct�on tests were normal. Ur�nary ke-
tone was 3+, and ammon�a was found to be 130
umol/L.

The pat�ent �nfant had been breastfeed�ng, and ve-
getable soups were g�ven as supplementary foods. He
was g�ven eggs for the f�rst t�me �n the morn�ng. The pa-
rents were fourth-degree relat�ves, and the pat�entʼs ne-
urolog�cal development was appropr�ate for h�s age. He
had no h�story of deceased s�bl�ngs. Due to the presen-
ce of parental consangu�n�ty and the development of
severe metabol�c ac�dos�s, ketonur�a, and hyperammo-
nem�a follow�ng egg �ngest�on, a metabol�c d�sease was
suspected, and blood am�no ac�d, ur�nary am�no ac�d,
organ�c ac�d panel, and tandem mass spectrometry tes-
t�ng were performed.

The pat�ent was consulted by the department of
ped�atr�c metabol�c d�seases, a�er wh�ch treatment
w�th carn�t�ne, b�ot�n, hydroxycobalam�ne, �ntravenous
flu�ds w�th a h�gh glucose �nfus�on rate, �nsul�n, and so-
d�um benzoate was �n�t�ated. S�nce the metabol�c ac�-
dos�s was refractory, hemod�alys�s was performed. Me-
tabol�c ac�dos�s and elevated ammon�a levels were ob-
served to regress a�er 36 hours of hemod�alys�s. Ur�-
nary organ�c ac�d results were as follows: methylmalo-
n�c ac�d 46 mg/g/creat�n�ne (<15), lact�c ac�d 2358
mg/g/creat�n�ne (0-227), 3-Hydroxy�sovaler�c ac�d 647.8
mg/g/creat�n�ne (0-69.9), t�glylglyc�ne 9.7 mg/g/creat�-
n�ne (<5), 3-Hydroxyprop�on�c ac�d 346.5 mg/g/creat�-
n�n (0.79-28.67), and methylc�tr�c ac�d 150.1 mg/g/cre-
at�n�ne (0-21.9). Tandem f�lter papers revealed the follo-
w�ng: C3/C0 0.22 (n: 0-0.19), C5-DC (glutaryl) carn�t�ne
0.41 umol/l (n: 0-0.21), and C4-OH (3-OH butyryl) carn�-
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t�ne 2.21 umol/l (0-0.48). The blood am�no ac�d panel
revealed the follow�ng: val�ne 541 umol/L (64–294), �so-
leuc�ne 171 umol/L (31–86), and leuc�ne 294 umol/L
(47-155). Accord�ng to these results, the pat�ent had a
d�agnos�s of prop�on�c ac�dem�a. He was extubated on
post-adm�ss�on day 3 and referred to a level-three hos-
p�tal w�th a metabol�c d�seases serv�ce.

DISCUSSION
Prop�on�c ac�dem�a �s an autosomal recess�ve d�-

sorder of am�no ac�d metabol�sm that leads to the ac-
cumulat�on of prop�on�c ac�d due to a def�c�ency of pro-
p�onyl-CoA carboxylase (4). The �nc�dence of the d�se-
ase �s 1:100.000–150.000, and as the d�sease �s �nher�ted
�n an autosomal recess�ve manner, �ts �nc�dence has
�ncreased �n geograph�c areas where consangu�neous
marr�ages are common, l�ke �n our country (6–9). Prop�-
on�c ac�dem�a may be early-onset or late-onset. Early-
onset cases become symptomat�c w�th�n the f�rst three
months of l�fe. About 80% of the pat�ents become
symptomat�c dur�ng the neonatal per�od. Dur�ng the
neonatal per�od, pat�ents have d���culty feed�ng, vom�-
t�ng, lethargy, and se�zures. Workups reveal severe me-
tabol�c ac�dos�s, hyperammonem�a, ketonur�a, and lac-
t�c ac�dos�s (8). The symptoms of late-onset d�sease
vary; pat�ents may present w�th neuromotor retardat�-
on, movement d�sorders, hypoton�c�ty, �ntercurrent �n-
fect�ons, and ep�sodes of metabol�c ac�dos�s follow�ng
nutr�t�onal changes (3). A case present�ng w�th �solated
card�omyopathy w�thout metabol�c decompensat�on
has been reported (5). Our case was adm�tted �n the
late-term w�th severe metabol�c ac�dos�s, hyperammo-
nem�a, and ketonur�a follow�ng nutr�t�onal changes and
was d�agnosed w�th a ur�nary organ�c ac�d panel and
tandem mass spectrometry. Laboratory test�ng reveals
concurrent metabol�c ac�dos�s w�th an �ncreased an�on
gap, ketos�s, hyperammonem�a, and elevated lactate
levels. Ur�nary organ�c ac�d analys�s demonstrates a
character�st�c metabol�c excret�on pattern, �nclud�ng 3-
hydroxyprop�on�c ac�d, prop�onylglyc�ne, methylc�trate,
and t�glylglyc�ne. Lact�c ac�d levels may be extremely
elevated �n samples obta�ned dur�ng an acute ep�sode.
A def�n�t�ve d�agnos�s �s made by demonstrat�ng the
enzyme def�c�ency and/or molecular analys�s. Prop�-
onyl-CoA carboxylase act�v�ty �n cultured f�broblasts
and measurements of other carboxylases l�ke 3-
methylcrotonyl-CoA carboxylase and pyruvate carboxy-
lase are used to exclude mult�ple carboxylase def�c�-
ency (2). Laboratory test�ng of our case revealed keto-
nur�a �n ur�nalys�s and severe metabol�c ac�dos�s �n blo-
od gas analys�s. Tandem mass spectrometry demonst-

rated elevated C3 (prop�onyl)/C2 (acetyl) and C3 (prop�-
onyl)/C0 (free carn�t�ne) rat�os. Ur�nary organ�c ac�d
analys�s revealed above-normal levels of 3-hydroxypro-
p�on�c ac�d, methylc�tr�c ac�d, and lact�c ac�d.

Treatment of acute ep�sodes rel�es on the correct�-
on of hyperammonem�a and ac�dos�s, l�m�t�ng the me-
tabol�sm of prop�onate precursors by prote�n restr�ct�-
on, and flu�d and glucose resusc�tat�on. B�ot�n and car-
n�t�ne are added to the treatment. D�alys�s may be ne-
eded when hyperammonem�a and metabol�c ac�dos�s
are severe. Our case was hemod�alyzed s�nce he had
metabol�c ac�dos�s that was refractory to med�cal treat-
ment. Long-term treatment �ncludes a prote�n-restr�c-
ted d�et fort�f�ed w�th a spec�al formula. Treatment of
our cases was ordered as follows: prote�n-restr�cted
d�et (1-2 g/kg/day), L-carn�t�ne (100 mg/kg/day), and
b�ot�n (10 mg/day).

CONCLUSION
Metabol�c d�seases should be cons�dered �n pat�-

ents w�th refractory metabol�c ac�dos�s �n countr�es l�ke
Türk�ye, where the rate of consangu�neous marr�ages �s
h�gh.
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