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Abstract 
Objective: In this study, we aimed to help clinicians in the recognition and follow-up of 
galactosemia by emphasizing that this disease may manifest with different clinical pictures in the 
neonatal period  
Materials and Methods: This retrospective uncontrolled study included 19 patients diagnosed 
with galactosemia and followed-up between January 1994 and January 2014. Five of them had 
been previously diagnosed. Reductant agents in urine were evaluated using Benedict test, while 
galactose-1-phosphate uridyltransferase (GALT) was measured with kinetic, enzymatic, 
colorimetric measurement method. GALT mutation analysis was performed with the Tetra-
primer Amplification Refractory Mutation System-Polymerase Chain Reaction (ARMS-PCR) method. 
Galactose and free galactose were studied with the modified Diepenbrock colorimetric 
microassay method. 
Results: Eight (42.1%) of the patients were female and 11 (57.9%) male. Time of the suspicion 
for galactosemia was found as 11.5±6.3 days, while one patient (5.3%) had a familial history of 
galactosemia. The most common findings were nutritional intolerance (n=17, 89.5%), hypotonia 
(n=17, 89.5%) and organomegaly (n=15, 78.9%). The most commonly seen genetic disorder was 
GALT enzyme deficiency (n=12, 85.7%) and the most common mutation was the Q188R 
mutation (n=8, 66.6%). 
Conclusion: Galactosemia is a life threatening, but treatable disease with early diagnosis as well 
as being one of the metabolic diseases which cause confusion when clinically nonspecific 
findings are observed. Besides these clinical and laboratory findings, early diagnosis can be 
established by keeping in mind that galactosemia may present in infants having these findings. 
Keywords: Galactosemia; Neonate; Clinical And Laboratory Findings. 
 
Öz 
Amaç: Bu çalışmada, galaktozeminin yenidoğan döneminde farklı klinik tablolar ile ortaya 
çıkabileceğini vurgulayarak hastalığın tanınmasında ve izlenmesinde klinisyenlere yardımcı olmayı 
amaçladık. 
Gereç ve Yöntemler: Çalışmamız retrospektif kontrolsüz olarak planlandı. Ocak 1994 ile Ocak 
2014 tarihleri arasında galactosemia tanısı konularak takip edilmiş ondokuz hasta çalışmaya 
alındı. Bu hastaların beş tanesi eski tanısı konmuş hastalardı. İdrarda redüktan madde Benedict 
testiyle, galactose-1-phosphate uridyltransferase (GALT) ölçümü kinetik, enzimatik kolorimetrik 
ölçüm metoduyla, GALT mutation analizi Tetra-primer Amplification Refractory Mutation 
System-Polimeraze Chain Reaction (ARMS-PCR) metodu ile galaktoz ve serbest galaktoz 
ölçümleri modifiye Diepenbrock kolorimetrik mikroassay yöntemiyle çalışıldı.  
Bulgular: Hastaların 8 (%42,1) kız 11 (%57,9) erkek idi. Galaktozemiden şüphelenme zamanı 
11.5±6.3 gün ve ailede galaktozemi hikayesi 1 (%5,3) hastada vardı. En fazla tesbit edilen 
bulgular beslenme intoleransı (n=17, %89,5), hipotoni (n=17, %89,5), organomegali (n=15, 
%78,9) olarak dikkat çekti. En fazla görülen genetik bozukluk olarak GALT enzim eksikliği (n=12, 
%85,7) ve en fazla görülen mutasyon Q188R mutasyonu (n=8, %66,6) olarak bulundu.  
Sonuç: Galaktozemi hayatı tehdit eden ancak erken tanı ile tedavi edilebilen bir hastalık 
olamasının yanında, klinikte nonspesifik bulgular görüldüğünde tanısında kafa karışıklığına neden 
olabilen metabolik hastalıklardan biridir. Tüm bu klinik ve laboratuar bulgularının yanında, 
galaktozemi hastalığının bu bulguları taşıyan yenidoğanlarda akla getirilebilmesi de erken tanıyı 
sağlayabilir. 
Anahtar Kelimeler: Galaktozemi; Yenidoğan; Klinik ve Laboratuar Bulgular. 
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INTRODUCTION 

Galactosemia is an autosomal recessive metabolic 
disorder which occurs as a result of the deficiency of 
enzymes that metabolize sugar galactose. Lifelong 
treatment of galactosemia is necessary to remove 
galactose containing nutrients from the diet (Lactose 
Free diet-LF) (1-4). 

Galactosemia occurs due to the lack of one of three 
enzymes involving the metabolism of galactose in the 
liver (Leloir pathway). Different clinical pictures may 
manifest in the lack of these enzymes. Diagnosis of the 
disease can be delayed if the disease manifest other rare 
findings. The most frequent and common enzyme 
deficiency in galactose metabolism is galactose-1-
phosphate uridyltransferase (GALT). Clinical picture of 
galactosemia seen in GALT deficiency is called classic 
galactosemia (CG). The incidence of CG in Western 
Europe is estimated to be between at 1/23.000 and 
1/44.000 (1,2,5,6). 

Neonates with galactosemia are usually normal at birth. 
Clinical findings such as inadequate weight gain, 
nutritional intolerance, vomiting, organomegaly, 
diarrhea and hypotonia appear a few days after 
newborns begin to breastfeed. These clinical findings 
are common for many other diseases in newborns. 
Therefore, the first step in the diagnosis of galactosemia 
considering the disease is presence of clinical suspicion. 
However, manifestation of different clinical findings are 
frequent in the presentation or follow-up of the patients, 
which is the main delaying factor in the recognition of 
the disease (3,4). 

Case reports in the literature that would facilitate 
identification of newborns with galactosemia, providing 
early diagnosis are very limited. Herein, we presented 
our experience and data of the patients with 
galactosemia followed for the past 20 years in the light 
of the literature. Thus, we aimed to provide support for 
both the patients and clinicians who treat these patients. 

MATERIAL and METHODS 

The study was conducted on patients hospitalized in the 
NICU of Erciyes University Medical Faculty, Department 
of Pediatrics, Division of Neonatology in Kayseri, Turkey 
from January 1994 to January 2014. The study was 
designed as an uncontrolled retrospective study. Our 
NICU is a reference centre especially for the eastern and 
central region of Turkey where about 2000-2500 
patients are hospitalized annually. A total of 19 patients 
who were followed-up in the neonatal service with the 
diagnosis of galactosemia were included in this study. 
The hospital computer database was screened to obtain 
data of the patients with galactosemia. The clinical and 
laboratory data of the patients were recorded. 

Hepatomegaly was defined by ultrasonography. Acute 
renal failure was defined as serum creatinine level of 
more than 1.5 mg/dL. Conjugated hyperbilirubinemia in 
a neonate was defined as a serum conjugated bilirubin 
concentration of greater than 1.0 mg/dL if the total 

serum bilirubin is < 5.0 mg/dL or greater than 20% of 
the total serum bilirubin (7,8). 

Clinical data were evaluated according to a standardized 
protocol. For neonatal history, medical records and 
interviews with parents were used. Ophthalmological 
examinations with a slit lamp were performed at the 
time of diagnosis. 

Positive urine reductant sugars were used to screen for 
galactosemia (Benedict test). Diagnosis of classic 
galactosemia was performed by using the measurement 
of GALT activity in erythrocytes. Gas chromatography 
was used to detect galactose and galactitol substances 
in the urine (1). 

Patients with a positive Benedict test underwent urine sugar 
gas chromatography and the diagnosis of galactosemia was 
established upon wide galactose band seen in this test (6,9,10). 
All the patients in the study were diagnosed in this method and 
recorded in the computer recording system of our hospital. 

Tandem-mass spectrometry was considered positive if 
total galactose was higher than 10 mg/dL’den, free 
galactose was higher than 5 mg/dL or galactose-1-
phosphate was higher than 5 mg/dL. Whereas, a GALT 
enzyme activity lower than 3 U/g Hb was accepted as 
pathologic. We performed GALT mutation analysis in 
the cases with low GALT activity. We studied Q188R, 
N314D (Duarte variant) and S135L in the GALT mutation 
analysis. 

In several studies, a blood glucose value <40 mg/dL 
after the third day has been accepted as hypoglycemia 
(11). In the present study, we also followed this criterion 
for the diagnosis of hypoglycemia.  

We established the diagnosis of liver failure in the cases 
of detected coagulopathy, hypoglicemia, 
hypoalbuminemia, hypofibrinogenemia, 
thrombocytopenia and low levels of aminotransferase 
(12, 13). 

Laboratory Methods; 
GALT measurement is a kinetic, enzymatic and 
colorimatic measurement based on the consumption of 
Uridine Diphosphate-Glucose (UDPG) (uridine-5' 
diphosphoglucose). Conversion of Nicotinamide 
Adenine Dinucleotide Phosphate (NADP) formed in the 
media to NADPH is based on the Beutler method in 
which it is converted to a color component in the 
presence of tetrazolium salt, allowing kinetic 
quantitation. 

GALT mutation analysis was studied after the GALT 
biochemical test. Wild type allele and mutant allele were 
concurrently amplified with PCR reaction in the presence 
of internal control using the Tetra-primer Amplification 
Refractory Mutation System-Polimeraze Chain Reaction 
(ARMS-PCR) method. The distinction was made with 
normal agarose gel electrophoresis according to the 
differences in the length of amplicons. 

Galactose and free galactose measurements were 
studied with the modified Diepenbrock colorimetric 
microassay. 
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Statistics; Data were analyzed and evaluated utilizing 
SPSS 16.0 (IBM Corp., Armonk, NY) software. The 
evaluations are presented using ‘descriptive statistics 
(Percentile values and distribution)’. The frequencies 
were calculated as number and percentage and the 
numerical data as mean±SD. 

Exclusion criteria; We could not reach the definitive 
records of some patients diagnosed with galactosemia. 
Whereas, some of patients were diagnosed only with the 
Benedict test and died in a short time. The diagnoses of 
these patients were recorded as postmortem 
galactosemia in the patient recording system. Since the 
diagnosis of galactosemia was not consistent, we did not 
consider it appropriate to include these patients in our 
study. 

 

RESULTS 

A total of 19 patients were included in this study with 8 
(42.1%) being female and 11 (57.9%) male. The mean 
gestational age of our patients with galactosemia was 
found as 37.4±2.0 weeks (Table 1). Five patients had a 
familial history of sibling death (26.3%) (Table 1). A 
history of sibling death from galactosemia was found in 
one of these five patients. In the familial history of this 
patient with the sibling death from galactosemia, 4 
siblings had died from unknown reasons within the first 4 
months of life. 

The delivery type of our patients was usually vaginal 
delivery 16 (84.2%). Maternal age was calculated as 
29.5±4.5 years. Whereas number of total deliveries was 
found as 2.2±0.9 per person in mothers of the patients 
diagnosed with galactosemia (Table 1). 

Table 1. Demographic Values 

Gestational 
age (week) 
(mean±SD) 

Gender 
F/M 

Birth  
length(cm) 
(mean±SD) 

Gestational 
weight (g) 
(mean±SD) 

Birth 
 Head 
circumference 
(cm) (mean±SD)

The story 
of brothers 
death 

Type  
of  
delivery 
(Normal/CS) 

Maternal 
age (years) 
(mean±SD) 

Family  
history  
of  
galactosemia 

Birth order 
(mean±SD) 

When 
suspicion of 
galactosemia
(day) 
(mean±SD) 

Consanguine-
ous marriage 

37.4±2.0 8(42.1%)/ 
11(57.9%) 

52.0±2.1 2975.7±323.8 33.7±1.6 5(26.3%) 16(84.2%)/ 
3(15.8%) 

29.5±4.5 1(5.3%) 2.2±0.9 11.5±6.3 8(42.1%) 

Fifteen patients (78.9%) were found to present with the 
complaint of jaundice (Table 1). Time of suspicion for 
galactosemia was found as 11.5±6.3 days (Table 1). The 
latest time of galactosemia suspicion was on the 27th day 
and the earliest was on the 4th day. According to the 
hospital records, it was remarkable that the patients 
diagnosed upon the suspicion of galactosemia after 14. 
days of their lives died, but those diagnosed before 14 
days  

survived. The patient with the latest time of suspected 
galactosemia and restricted diet (LF diet) was aged 12 
days. Parents of eight patients had consanguinity 
marriage (42.1%) (Table 1). 
 
Among the clinical findings, organomegaly was seen in 
15 (78.9%), hypotonia 17 (89.5%) and nutritional 
intolerance in 17(89.5%) patients. These findings were 
the most frequently encountered findings in this study 
(Table 2).  

Table 2. Clinical Findings 

 
We identified sepsis in 12 (63.2%) patients (Table 2). 
Escherichia coli (E.coli) sepsis was found in 8 patients, 
while no any pathogen was isoled in the remaining 
patients. Seven of the patients with E.coli detected were 
diagnosed late and all these patients were lost. 
Whereas, all four patients with unknown reason of sepsis 
survived. 

Cataract was found in 8 (42.1%) patients (Table 2). 
Nuclear cataract was found in two and lenticular cataract 
in six patients. Majority of the patients with cataract 
identified was those detected in early period and put on 
LF diet, without are quirement for surgical operation. 
One patient with suspected galactosemia on the 17th 
day of life which could not be operated because of poor 
general condition died in a short time later although the 
patient was in need of eye surgery. 

Pseudotumor cerebri (PC) was found in 2 (10.5%) 
patients (Table 2). One of these patients had previously 
been  diagnosed with only Benedict test and sugar 
chromatography. The patient was detected to have PC 
in the clinical evaluation however we could not perform 
enzyme analysis in that time. The subject was admitted 
to our hospital approximately 20 years ago. This matter 
was discussed by the authors and it was suggested that 
there was no drawback to include this subject into the 
study as a patient with GALK enzyme deficiency and the 
subject was included as a subject with galactosemia in 
the study accordingly. Whereas GALK enzyme deficiency 
was found in the other patient who did not have finding 
of PC. Cataract was identified in both patients with PC. 
Convulsion was detected in 3 patients (15.8%) and two 
of them had GALK enzyme deficiency. 

Cataract Sepsis Organo 
megaly 

Ascites Pseudotumor 
cerebri 

Hypotonia Seizures The number 
of patients 
presenting with
jaundice 

Feeding 
intolerance 

Renal  
failure 

Life/Ex

8(42.1%) 2(63.2%) 15(78.9%) 8(42.1%) 2(10.5%) 17(89.5%) 3(15.8%) 15(78.9%) 17(89.5%) 7(36.8%) 12(63.2%)/7
(36.8%) 
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Ascites was found in 8 (42.1%) patients (Table 2). This 
symptom was seen in only one patient as an initial clinic  

symptom. This patient was the one who received 
treatment at 12th day of life and survived. This patient 
received spironolactone only over 3 days for ascites. 
Patient’s ascites returned to normal within 4 days after 
diet therapy. Although ascites was observed in 
postmortem cases, no abnormal finding was found in the 
examination of ascites fluid. 

Renal failure was seen in 7 (36.8%) patients who were 
usually died (Table 2). None of the patients had renal 
failure finding as an initial finding. However, renal failure 
was more common in the patients with end stage 
galactosemia. 

Seven (36.8%) of our patients were lost. However, a 
remarkable detail in these cases was that almost all of 
the patient who died were those with suspected 
galactosemia in the late period and thus the treatment 
was initiated late. 

Enzyme deficiency was only studied in total 14 (73.6%) 
of 19 patients since 5 (26.4%) patients were applied 
before the hospital obtained facility for enzyme 
determination. Among the patients with enzyme 
deficiency, GALT was found in 12 (85.7%) and GALK 
enzyme deficiency was found in 2 (14.3%) patients. 
Mutation analysis was performed for the patients with 
enzyme deficiency, Q188R was found in 8 (66.6%) 
patients and N314D (Duarte variant) was found in 2 
(16.6%) patients, while no mutation was observed in 2 
(16.6%) (Table 3). 

Since the presentation of 5 patients was back-dated, the 
diagnosis was established only with reductant agent and sugar 
choromatography in urine. Furthermore, postmortem liver 
biopsy was performed in two of these five patients. Tandem 
mass could not be used to examine 5 patients with 
galactosemia, their diagnoses was established with 
Benedict test and urinary choromatography. Positive 
results were found in 10 (71.4%) of 14 patients 
underwent tandem mass examination (Table 3). 

Table 3. Laboratory Findings 

GALT  
Mutation 
(Q188R/ 
N314D/  
mutation 
could not be 
determined ) 

Enzyme 
deficiency 
(GALT/ 
GALK) 

Tandem- 
mass  
positivity 

Reduced 
sugar in 
urine 
(Benedict 
test) 

Urinary sugar 
chromatography

Hypoglycemia Direct 
bilirubinemi 
with the 
number of 
patients 

TSH 
(mU/L) 
(mean± 
SD) 

fT4 
(ng/dl) 
(mean± 
SD) 

Treatment of 
hypothyroidism 

AST 
(U/L) 
(mean± 
SD) 

ALT 
(U/L) 
(mean± 
SD) 

İndir-bil 
(mg/dL) 
(mean± 
SD) 

Dir-bil 
(mg/dL) 
(mean± 
SD) 

8(66.6%)/ 
2(16.6%)/ 
2(16.6%) 

12(85.7%)/ 
2(14.3%) 

10(71.4%) 11(57.9%) 11(57.9%) 8(42.1%) 8(42.1%) 15.7±15.41.19±0.3 2(10.5%) 178.1±82.2 142±102.5
 

10.6±5.1 2,3±1.3 

 
The Benedict test yielded positive results in 11 (57.9%) 
patients (Table 3). Five of the patients were the patients 
in whom enzyme determination could not be made. The 
remaining 5 of 6 patients were those with a poor 
condition and diagnosed in the late period. 

Hypoglycemia was found in 8 (42.1%) patients (Table 3). 
Three of the patients with hypoglycemia had a poor 
general status. All of the hypoglycemic cases had 
nutritional intolerance. The first marked finding of three 
patients with suspected galactosemia was hypoglycemia. 
Thyroid-Stimulating Hormone (TSH) level was found as 
15.7±15.4 mU/L and free-Thyroxine (fT4) level as 
1.19±0.3 ng/dl (Table 3). Two patients were put on L-
thyroxin therapy. 

The number of patients with direct hyperbilirubinemia 
was found as 8 (42.1%) (Table 3). In terms of hepatic 
functions, Aspartate aminotransferase (AST) was found 
as 178.1±82.2 U/L, alanine aminotransferase (ALT) as 
142±102.5 U/L, indirect-bilirubin levels as 10.6±5.1 
mg/dL and direct-bilirubin levels as 2.3±1.3 mg/dL 
(Table 3). The patients with liver failure were usually 
those we lost and AST and ALT levels in these patients 
were either normal or lower than the mean values of the 
study. 

Indirect hyperbilirubinemia is very common in the 
neonatal period. In addition, quite different factors may 
play a role in its etiology. Therefore we thought that 
indirect hyperbilirubinemia is not very useful to clinicians 

for early diagnosis of galactosemia and thus we did not 
clinically include in hyperbilirubinemia finding the the 
present study. 

DISCUSSIONS 

Galactosemia is a metabolic disorder which can be 
efffectively treated if diagnosed promptly, but can be 
fatal if remaines unrecognised. The main source of 
galactose is lactose which is the main carbohydrate of 
the infant diet. Lactose consists of glucose and 
galactose. It is used as an energy source following 
convertion to glucose in the liver cells. First, galactose is 
phosphorylated to galactose-1-phosphate through 
galactokinase. Galactose-1-phosphate converts to 
glucose-1-phosphate and UDP-galactose through the 
GALT enzyme. In turn, UDP- galactose converts to UDP-
glucose through uridine diphosphate galactose 4-
epimerase (GALE). An inherited lack of one of these 
three enzymes causes galactosemia.  

Galactose-1-phosphate accumulates especially in the 
liver, kidneys and brain and it is very toxic. It has 
classical,  Duarte and  heterozygous  variants. Despite 
the fact that enzyme  activity  is decreased by 50% in the 
Duarte variant, the clinic picture is mild and usually does 
not require diet. GALT enzyme may have a wide range 
of mutations and accordingly clinical findings and 
complications may differ. Additionally, since more than 
one enzyme deficiencies can lead galactosemia and 
these enzymes can effect several organs, all these 
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factors result in different clinical situations during 
manifestations of the disease (1,14-18). 

By initiating a lactose and galactose restricted diet 
within the first 10 days of life, the symptoms may rapidly 
regress and liver failure, sepsis, mental retardation and 
death may be prevented. Since galactosemia may 
manifest signs of multiorgan failure, the most important 
stage in diagnosis of the disease is always to keep in 
mind the possibility of galactosemia (19-22). 

In the patients diagnosed with galactosemia, galactose 
is removed from the diet (lactose free diet-LF). Soy-
based milk or formulas are recommended in some 
countries while formulas containing casein hydrolyzates 
and maltose dextrin are recommended in others. 
Therefore, manifestation of the severe acute signs and 
late complications of galactosemia can be prevented 
(14,23,24). 

However, despite LF diet therapy, long-term 
complications such as learning disability, growth 
retardation and psychomotor retardation may still be 
encountered (1,24,25). 

The most common cause of galactosemia is GALT 
enzyme deficiency. Although numerous mutations of 
GALT enzyme have been identified, the most frequently 
seen mutant allelles are Q188R, K285N, S135L and 
N314D which is the Duarte allele (27). The GALT gene in 
humans is found in the p13 region of the 9th 
chromosome. Among about 40 mutations that have 
been identified, the most common is the Q188R 
mutation. Prenatal diagnosis may be possible with the 
measurement of galactitol in amniotic fluid, 
determination of GALT enzyme activity in chorionic villi 
and cultured amniocytes and mutation analysis (14,28). 
Common mutations can be detected by DNA analysis, 
but a negative result does not rule out the diagnosis of 
galactosemia because of the large number of GALT 
mutations (27). 

The presence of reductant substances in the urine is 
sometimes suggested as a test for galactosemia. 
However, the gold standard for diagnosis of classic 
galactosemia is the measurement of GALT activity in 
erythrocytes (6, 9, 10, 21). Whereas, in the present study 
mutation could not be detected in two of the twelve 
patients with GALT deficiency, while in two other 
patients, it was thought that the disease could have 
resulted from an undefined mutation of GALT. 

Data in the literature regarding whether there is a 
correlation between the genotype and phenotype of 
patients with CG are controversial. Some studies have 
demonstrated that partial GALT deficiency is not 
associated with the long and short term complications, 
while other studies have shown that partial GALT 
deficiency has an effect on the long and short term 
speech and language development (29-31). 

In one study, IQ scores were found to be lower in 
subjects with homoallele Q188R mutation than in those 
with heteroallele Q188R, independently from metabolic 
control and sociodemographic characteristics (17). 

However, other studies have found no correlation 
between the phenotype and genotype in terms of loss in 
cognitive functions, neurological findings and ovarian 
failure (32,33). Therefore, mutation analysis may not be 
guiding for treatment and prognosis in persons with 
classical galactosemia. In our study, all of the patients 
were those carrying Q188R and N314D mutations. 

Walter (21) reported that, determination of reductant 
agents in urine may be important in patients presenting 
with severely elevated levels of indirect billirubin. In our 
study, there were two patients suspected for galactosemia 
due to billirubin elevation and increased levels of AST and 
ALT. Duarte variant was detected in the mutation analysis 
of these two patients. The general laboratory status of both 
patients was rapidly resolved with LF diet and normal diet 
was initiated at the later periods with close monitoring of 
the patients. 

In our patients, when reducing agent was detected in 
urine as specified in the literature, LF therapy was 
started until GALT enzyme activity results were 
obtained. Due to technical difficulties, galactosemia 
diagnosis was established with he Benedict test followed 
by urine chromotagraphy in patients who had been 
previously diagnosed. 

In a study from our country, the diagnosis of 
galactosemia was established on average on the 13th day 
of life (34). Whereas in our study, the mean time for 
suspected galactosemia was found as 11.5±6.3 days. 
This result was consisted with the previous study. 

Waggoner et al. (35) reported the most common clinical 
findings of galactosemia as jaundice by (74%), vomiting 
(47%), hepatomegaly (43%), growth retardation (29%), 
poor nutrition (23%), lethargy (16%), diarrhea (12%), 
sepsis (10%) and ascites (4%). In a study retrospectively 
investigating 22 patients with galactosemia from our 
country, hepatomegaly was found in 100%, jaundice in 
86% (63% indirect, 36% direct), vomiting in 77% and 
nuclear cataract in 68% of patients (34). As these studies 
indicated obvious, clinical findings may largely vary. 

There is susceptibility to sepsis, especially E.coli (76%) 
infections in galactosemia which can be seen within the 
first two weeks. Even it may occur before the diagnosis 
of galactosemia. The reason of frequently seen sepsis in 
galactosemia is that galactose and its metabolites inhibit 
the antibacterial activity of leukocytes. The other known 
common agents for sepsis include Klebsiella, 
Staphylococci and Streptococci (1,2,36,37). 

In our country, the incidence of E.coli sepsis in 
galactosemia has been reported as 45% (34). Although 
rare, the association of galactosemia and invasive fungal 
infection has been reported in some case reports (38). 
None of our patients had fungal infection. Whereas 
sepsis was found in 12 patients (63.2%). E.coli sepsis was 
found in 8 (66%) of these patients, while no any 
pathogen was isolated in the remaining four patients. 

Seven patients in whom E.coli was detected were those 
diagnosed late and all of them died lost. One patient 
was admitted to our clinic with the findings of end stage 
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sepsis, kidney-liver failure and meningitis since early 
diagnosis could not be established and lost at the 18th 
hour of the life. E.coli was isolated in the blood culture 
collected from this patient in postmortem examination. 
All of the four patients without sepsis survived. In this 
respect, our study suggested that sepsis may be a poor 
prognostic finding in patients with galactosemia. 

It has been reported in the literature that, nuclear 
cataract is more commonly developed in GALT 
deficiency, while lenticular cataract is more common in 
GALK deficiency. Nuclear cataract is usually bilateral and 
usually develops after to weeks of birth due to the 
deposition of galactilol in the lens. This condition is 
usually regressed upon diet therapy (39). In the present 
study, among 8 patients with cataract, lenticular cataract 
was found in 6 and nuclear cataract in 2 patients. 

Lenticular cataract was seen in both patients with GALK 
deficiency. The reason behind less number of the 
patients with nuclear cataract was attributed to early 
identification of these patients. Whereas, the diagnosis 
was established in a late period in both patients with 
nuclear cataract. Cataract in patients with an early 
diagnosis was treated with LF-diet. In this aspect, our 
findings were in parallel to the literature reporting that 
lenticular cataract is more common in patients who are 
identified early with GALK deficiency. Only one patient 
required surgical cataract treatment, while the other 
cataract cases were under control with LF therapy. 

Previous studies have reported that the determining of 
reducing agents in urine may be helpful in early 
diagnosis of galactosemia and in preventing 
complications in patients presenting with elevated 
indirect billirubin. There are studies in the literature 
demonstrating that besides direct billirubin, indirect billirubin 
may also be found in patients with galactosemia 
(7,20,21,34,40,41). 

Related to the liver, direct hyperbilirubinemia, 
hyperammonemia, hepatocellular damage and cirrhosis 
may develop in galactosemia. Among our patients, 15 
(78.9%) had been admitted due to the complaint of 
jaundice (Table 1). This rate is close to that reported by 
Waggoner (35) as 74%. However, in our cases the number 
of patients presented with direct hyperbilirubinemia was 
42.1% (Table 3). The majority of these patients consisted 
of those who were identified in the late period and 
those who died. Therefore, our study suggested that 
direct billiribunemia can be considered as an end stage 
finding of galactosemia. 

If galactosemia is caused by severe GALT deficiency, 
removing galactose from diet may not resolve liver 
failure. In addition, a diet poor in galactose may not be 
effective in prevention of long-term complications such 
as intellectual disability, mental retardation and ovarian 
failure in severe GALT deficiency (29-31). In our study, 
the 7 patients who died had the findings of liver failure. 
However, it was thought that some of these findings 
may have resulted from direct effects of galactosemia, 
and the others may have been caused by the secondary 
effects of sepsis. 

In those patients who showed the findings of liver failure 
and died, the levels of AST and ALT values were either 
normal or close to those of the other patients. Elevated 
AST and ALT and billirubin were found in 7 of 12 
patients who survived. AST and ALT values returned to 
normal within 2 months and billirubin within the first 2 
weeks of life in all the survivors. 

Ascites is a rarely seen problem in the neonatal period 
and a frequently may be of biliary, urinary or chylous 
origin. Genitourinary, cardiac, hepatic diseases and 
infections causing systemic involvement, such as TORCH 
and parvovirus infections and inherited metabolic 
diseases may be involved in the etiology as well as it 
may be idiopathic (42-44). Ascites is usually seen after 
the second week of life in galactosemia due to post-
nutrition hepatocellular damage. However, occasionally 
this condition may develop within the first days of life 
and may be a remarkable prognostic finding in patients 
with galactosemia (35, 45). Ascites was determined in 8 
(42.1%) patients (Table 2). 

Whereas, rate of ascites has been given as 4% in the 
study by Waggoner (35). The reason of that great 
difference in the rate of ascites can be attributed to a 
large number of late diagnosed patients in our study. 
Among 8 patients with ascites in the study, 6 patients 
were at the terminal stage and died. In this respect, the 
finding was consistent with the literature reporting that 
ascites is a poor prognostic indicator (45). The other 
remaining two patients with ascites were treated with 
diet and spironolactone. One of these patients had only 
mild ascites which could be detected on 
ultrasonography and resolved with LF-diet. For all these 
reasons, our study demonstrated that it is very crucial to 
consider galactosemia in the differential diagnosis of 
neonatal ascites. 

Looking at the literature, PC is an infrequent finding of 
galactosemia. The mechanism of the occurrence of PC is 
thought to be the increased galactitol concentration in 
BOS, resulting in increased oncotic pressure. Patients 
are lethargic due to increased intracranial pressure and 
cerebral edema is marked in the imaging of the central 
nervous system (39,42,46,47). 

PC was found in 2 (10.5%) of the patients (Table 2). One 
of these was the patient who had been previously 
diagnosed and only the Benedict test and urine 
chromatography were used to establish the diagnosis. 
Therefore, information regarding enzyme deficiency in 
this patient could not be obtained, but GALK deficiency 
was considered as the possible diagnosis. However, in 
the other patient GALK enzyme deficiency was 
determined. These results are in keeping with the 
literature reporting that PC is more common in 
galactosemia due to GALK deficiency. 

Convulsion was found in 3 (15.8%) patients (Table 2). 
Two of these patients had PC which was mentioned 
above. Additionally, cataract was also found in two of 
three patients with PC. In this respect, our study findings 
suggested that associations of PC, convulsion and 
cataract may be closely correlated in patients with 
galactosemia. 
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It has been reported that galactose and its metabolities 
may also affect thyroid functions. This impairment may be 
due to deficiency of the thyroid binding globulin of which 
synthesis is deterioted because of the liver destruction by 
the toxic impact of galactose or its metabolites in classic 
galactosemia. A decreased level of fT4 with a normal 
level of TSH (transient hypothroxinemia) is frequently 
seen in preterm infants, but it is rare in term babies. In 
the literature, patients presenting with normal TSH and 
low fT4 levels have been reported more commonly. 
There are also reports that thyroid function returned to 
normal with galactose free diet in patients with 
hypothyroxinemia (48-51). 

In our study, we administered thyroid replacement 
therapy in only two patients. These patients had high 
TSH and low fT4 values. One of these patients had been 
diagnosed after the 14th day. In the other patient, L-
thyroxine treatment administered was discontinued after 
LF diet therapy. 

Renal failure and renal tubular dysfunction may be seen 
in galactosemia (1,51). Mild tubulopathy was found in 3 
patients who survived. In addition, all of the 7 patients 
who died had renal failure. None of the patients had 
renal failure as an initial symptom or early galactosemia 
symptom. Therefore, renal failure was considered as a 
late finding of galactosemia. Nevertheless, we 
concluded that renal failure seen in galactosemia may be 
due to the direct effect of galactosemia as well as 
secondary to the disease. 

CONCLUSIONS 

Galactosemia is one of the life-threatening, but treatable 
diseases if diagnosed early. Patients with galactosemia 
may present with nonspecific findings in neonatal 
period. Nonspecific findings encountered during the 
clinical course may lead to confusion and delay in the 
diagnosis, thus causing delay for the treatment which is 
critical for the patient. Understanding of the infrequent 
clinical findings of galactosemia may facilitate in keeping 
the disease in the mind and establish an early diagnosis. 

In this study, we aimed to provide support to clinicians in 
the diagnosis and follow-up of galactosemia by 
emphasizing that this disease may manifest with 
different clinical pictures in the the neonatal period. 

REFERENCES 

1. Bosch AM. Classical galactosaemia revisited. J Inherit 
Metab Dis 2006;29(4):516-25. 

2. Boonyawat B, Kamolsilp M, Phavichitr N. Galactosemia 
in Thai patient at Phramongkutklao Hospital: a case 
report. J Med Assoc Thai 2005;88:275-80. 

3. Timmers I, van den Hurk J, Di Salle F, Rubio-Gozalbo 
ME, Jansma BM. Language production and working 
memory in classic galactosemia from a cognitive 
neuroscience perspective: future research directions. J 
Inherit Metab Dis 2011;34:367-76. 

4. Hughes J, Ryan S, Lambert D, Geoghegan O, Clark A, 
Rogers Y, et al. Outcomes of siblings with classical 
galactosemia. J Pediatr 2009;154(5):721-6. 

5. Holton JB, Walter JH, Tyfield LA. Galactosemia. In: 
Scriver CR, Beaudet AL, Sly WS, Vale D, eds. The 

Metabolic and Moleculer Bases of Inherited Disease, 8th 
ed. Vol. 1. The McGraw-Hill Companies 2001; p1562-74. 

6. Fridovich-Keil JL, Walter JH. Galactosemia. In: Scriver 
CR, Beaudet AL, Sly WS, Valle D, eds. The Metabolic 
and Moleculer Bases of Inherited Disease. 8th ed. New 
York: McGraw-Hill Medical Publishing Division; 2008; 
p.72. 

7. Moyer V, Freese DK, Whitington PF, Olson AD, Brewer 
F, Colletti RB, et al. Guideline for the evaluation of 
cholestatic jaundice in infants: recommendations of the 
North American Society for Pediatric Gastroenterology, 
Hepatology and Nutrition. J Pediatr Gastroenterol Nutr 
2004; 39(2):115-28. 

8. American Academy of Pediatrics Subcommittee on 
Hyperbilirubinemia. Management of hyperbilirubinemia 
in the newborn infant 35 or more weeks of gestation. 
Pediatrics 2004;114:297-316. 

9. Calderon FR, Phansalkar AR, Crockett DK, Miller M, 
Mao R. Mutation database for the galactose-1-
phosphate uridyltransferase (GALT) gene. Hum Mutat 
2007;28(29):939-43. 

10. Holton JB, Walter JH, Tyfield LA. Galactosemia. In: 
Metabolic and Molecular Bases of Inherited Disease, 8th 
ed, Scriver, CR, Beaudet, AL, Sly, WS, Valle, D (Eds), 
McGraw-Hill, New York 2001:1553. 

11. Farrag HM, Cowett RM. Hypoglycemia in the newborn. 
In: Lifshitz F (ed). Pediatric Endocrinology (5th ed). New 
York: Informa Healthcare, 2007:329-58. 

12. Murray KF, Kowdley KV. Neonatal hemochromatosis. 
Pediatrics 2001;108(4):960-4. 

13. Pearson L, Bissinger R, Romero KR. Neonatal 
hemochromatosis: a case report. Adv Neonatal Care 
2009;9(2):72-6. 

14. Bosch AM. Classic galactosemia: dietary dilemmas. J 
Inherit Metab Dis 2011;34(2):257-60. 

15. Shin YS. Galactose metabolites and disorders of 
galactose metabolism. In: Hommes FA, ed. Techniques 
in diagnostic human biochemical genetics: a laboratory 
manual. New York: Wiley-Liss; 1991.p.267-83. 

16. Rhode H, Elei E, Taube I, Podskarbi T, Horn A. Newborn 
screening for galactosemia: ultramicro assay for 
galactose-1-phosphate uridyltransferase activity. Clin 
Chim Acta 1998 8;274(1):71-87. 

17. Shield JP, Wadsworth EJ, MacDonald A, Stephenson A, 
Tyfield L, Holton JB. et al. The relationship of genotype 
to cognitive outcome in galactosaemia. Arch Dis Child 
2000;83(3):248-50. 

18. Tyfield LA. Galactosaemia and allelic variation at the 
galactose-1-phosphate uridyltransferase gene: a 
complex relationship between genotype and 
phenotype. Eur J Pediatr 2000;159:204-7. 

19. Coss KP, Doran PP, Owoeye C, Codd MB, Hamid N, 
Mayne PD, et al. Classical Galac-tosemia in Ireland: 
incidence, complications and outcomes of treatment. J 
Inherit Metab Dis 2013;36(1):21-7. 

20. Sakura N, Mizoguchi N, Ono H, Yamaoka H, Hamakawa 
M. Congenital biliary atresia detected as a result of 
galactosemia screening by the Beutler method. Clin 
Chim Acta 2000;298(1-2):175-9. 

21. Walter JH, Collins JE, Leonard JV. Recommendations 
for the management of galactosaemia. UK 
Galactosaemia Steering Group. Arch Dis Child 
1999;80(1):93-6. 

22. Badawi N, Cahalane SF, McDonald M, Mulhair P, Begi B, 
O'Donohue A, et al. Galactosaemia a controversial 
disorder. Screening & outcome. Ir Med J 1996;89(1):16-
7. 



 

401 

J Turgut Ozal Med Cent                         2016;23(4):394-401
Orijinal Makale / Original Article              DOI:10.5455/jtomc.2016.06.077 

23. Merritt RJ, Jenks BH. Safety of soy-based infant 
formulas containing isoflavones: the clinical evidence. J 
Nutr 2004;134(5):1220-4. 

24. Turck D. Soy protein for infant feeding: what do we 
know? Curr Opin Clin Nutr Metab Care 2007;10(3):360-
5. 

25. Schadewaldt P, Kamalanathan L, Hammen HW, Wendel 
U. Age dependence of endogenous galactose formation 
in Q188R homozygous galactosemic patients. Mol 
Genet Metab 2004;81(1):31-44. 

26. Schweitzer-Krantz S. Early diagnosis of inherited 
metabolic disorders towards improving outcome: the 
controversial issue of galactosaemia. Eur J Pediatr 
2003;162:50-3. 

27. Leslie ND, Immerman EB, Flach JE, Florez M, Fridovich-Keil 
JL, Elsas LJ. The Human galac-tose-1-phosphate 
uridyltransferase gene. Genomics 1992;14(2):474-80. 

28. Tokatlı A. Galactosemia taraması. Katkı Pediatri Dergisi 
2000;21:214-23. 

29. Porta F, Pagliardini S, Pagliardini V, Ponzone A, Spada 
M. Newborn screening for galactosemia: a 30-year 
single center experience. World J Pediatr 
2015;11(2):160-4. 

30. Powell KK, Van Naarden Braun K, Singh RH, Shapira SK, 
Olney RS, Yeargin-Allsopp M. Long-term speech and 
language developmental issues among children with 
Duarte galactosemia. Genet Med 2009;11(12):874-9. 

31. Ridel KR, Leslie ND, Gilbert DL. An updated review of 
the long-term neurological effects of galactosemia. 
Pediatr Neurol 2005;33(3):153-61. 

32. Cleary MA, Heptinstall LE, Wraith JE, Walter JH. 
Galactosaemia: relationship of IQ to biochemical control 
and genotype. J Inherit Metab Dis 1995;18(2):151-2. 

33. Kaufman FR, Reichardt JK, Ng WG, Xu YK, Manis FR, 
McBride-Chang C, et al. Correlation of cognitive, 
neurologic, and ovarian outcome with the Q188R 
mutation of the Galactose-1-phosphate uridyltransferase 
gene. J Pediatr 1994;125(2):225-7. 

34. Karadag N, Zenciroglu A, Eminoglu FT, Dilli D, Karagol 
BS, Kundak A, et al. Literature review and outcome of 
classic galactosemia diagnosed in the neonatal period. 
Clin Lab 2013;59(9):1139-46. 

35. Waggoner DD, Buist NR, Donnell GN. Long-term 
prognosis in galactosaemia: results of a survey of 350 
cases. J Inherit Metab Dis 1990;13(6):802-18. 

36. Chen YT, Kishnani PS. Defects in galactose metabolism. In: 
Behrman RE, Kliegman RM, Jenson HB, Stanton BF, eds. 

Nelson Textbook of Pediatrics. 18th ed. Philadelphia: WB 
Saunders; 2007.p.609-10. 

37. Chang MR, Correia FP, Costa LC, Xavier PC, Palhares 
DB, Taira DL, et al. Candida bloodstream infection: data 
from a teaching hospital in Mato Grosso do Sul, Brazil. 
Rev Inst Med Trop Sao Paulo 2008;50(5):265-8. 

38. Verma S, Bharti B, Inusha P. Association of fungal sepsis 
and galactosemia. Indian J Pediatr 2010;77(6):695-6. 

39. Bosch AM, Bakker HD, van Gennip AH, van Kempen JV, 
Wanders RJ, Wijburg FA. Clinical features of galactokinase 
deficiency: a review of the literature. J Inherit Metab Dis 
2002;25(8):629-34. 

40. Ono H, Mawatari H, Mizoguchi N, Eguchi T, Sakura N. 
Clinical features and outcome of eight infants with 
intrahepatic porto-venous shunts detected in neonatal 
screening for galactosaemia. Acta Paediatr 
1998;87(6):631-4. 

41. Woo HC, Phornphutkul C, Laptook AR. Early and severe 
indirect hyperbilirubinemia as a manifestation of 
galactosemia. J Perinatol 2010;30(4):295-7. 

42. Haller JO, Condon VR, Berdon WE, Oh KS, Price AP, 
Bowen A, et al. Spontaneous perforation of the common 
bile duct in children. Radiology 1989;172(3);621-4. 

43. Scott TW. Urinary ascites secondary to posterior urethral 
valves. J Urol 1976;116(1):87-91. 

44. Chye JK, Lim CT, Van der Heuvel M. Neonatal chylous 
ascites report of three cases and review of the literature. 
Pediatr Surg Int 1997;12(4):296-8. 

45. Berry GT. Classic Galactosemia and Clinical Variant 
Galactosemia. Gene Reviews® [Internet]. Initial Posting: 
February 4, 2000; Last Update: April 3, 2014. 

46. Huttenlocher PR, Hillman RE, Hsia YE. Pseudotumor 
cerebri in classical galactosemia. J Pediatr 1970;76(6):902-
5. 

47. Hasanoğlu A, Kurtoğlu S, Balkanlı S, Kendirci M. 
Galaktozemi (Psödotümör Serebri Tablosu Gösteren Bir 
Vakanın Taktimi). Türk Patoloji Dergisi. 1988;4:36-40. 

48. Berger HM, Vlasveld L, Van Gelderen HH, Ruys JH. Low 
serum thyroxine concentrations in babies with 
galactosemia. J Pediatr 1983;103(6):930-2. 

49. Kaufman FR, Kogut MD, Donnell GN, Goebelsmann U, 
March C, Koch R. Hypergonadotropic hypogonadism in 
female patients with galactosemia. N Engl J Med 
1981;23;304(17):994-8. 

50. Von Petrykowski W. Galactosemia and hypothyroidism. 
J Pediatr 1984;105(3):509. 

51. Bennett MJ. Galactosemia diagnosis gets an upgrade. Clin 
Chem 2010;56(5):690-2. 

 


