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ABSTRACT 
The measurement of aminotransferases levels has become part of the routine biochemical tests done in chil-
dren regardless of their clinical symptoms. Aminotransferases (ALT, AST) are tissue necrosis markers which 
change in both hepatic and extra-hepatic conditions. The aim of this study was to establish the etiology and 
clinical signifi cance of the cytolysis syndrome without cholestasis in children hospitalized for various pediatric 
conditions.
The study group consisted of 394 children (aged between 1.5 months and 16 years)with elevated values of ALT, 
AST. The investigation protocol applied included history, full physical examination, complete biological investi-
gations, viral markers and liver ultrasounds.Depending on the aminotransferases values as compared to the 
normal value (NV), the patients were included in 3 study subgroups: 222 patients with slightlyelevated trans-
aminases values (< 2xNV) (subgroup I), 164 patients with ALT and AST values between 2-3xNV (subgroup II) 
and  8 patients with TGP, TGO values > 3 x NV (subgroup III). 
The ALT and AST values were determined monthly during the fi rst 3 months, and then every 2 to 6 months. In 
all groups the etiology was dominated by acute bacterial (respiratory, urinary, digestive) and viral (Epstein Barr, 
Citomegalovirus infection) conditions. 
Other causes of cytolysis syndrome were nutritional and metabolic diseases (obesity, mellitus diabetes, phenyl-
ketonuria, cystic fi brosis, congenital hypotiroidism). The etiology remained unclear in 20.31% of the cases, yet 
the transaminase values returned to normal after 6 months with diet and hepatoprotective therapy. 
Slightly elevated ALT andASTvalues do not require thorough investigations, as they usually return to normal 
within the fi rst three months. On the other hand, mildly and severe increases, which persist after three months 
therapy require further investigation to determine the etiology (viral infections, autoimmune, nutritional and 
metabolic diseases). 
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CASE STUDIES

The measurement of ALT (alanine transami-
nase) and AST (aspartate transaminase)levels has 
become part of the routine biochemical tests done 
in children regardless of their clinical symptoms. 
Aminotransferase are tissue necrosis markers 
which change in both hepatic and extra-hepatic 
conditions. ALT values increase especially in he-
patic conditions, whereas AST values increase in 
muscular, cardiac, renal, lung and pancreatic condi-
tions (1). The liver is a complex organ, which has 
many functions, and therefore no biochemical test 
can assess the overall liver activity by itself.Anam-

nesis and clinical exams play an important part in 
hepatic function assessment, yet hepatic function 
tests such as albumin, prothrombin time and biliru-
binare mandatory (2). Since aminotransferase de-
terminations are not hepatic function tests, the liver 
may function normally despite some isolated in-
creases in these values.

The aim of this study was to establish the etiol-
ogy and clinical signifi cance of the cytolysis syn-
drome without cholestasis in children hospitalized 
for various other pediatric conditions.
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MATERIAL AND METHOD

Our research was conducted on a group of 394 
children (aged between 1.5 months and 16 years)
hospitalized in the 3rd Pediatric Clinic and the Pedi-
atric Surgery Clinic of the “Sfânta Maria” Chil-
dren’s Emergency Hospital of Iaşi for various pedi-
atric disorders(acute conditions, nutrition- and 
metabolism-related diseases) and medical and sur-
gical abdomen (infected biliary malformations) be-
tween 1 January 2012 and 31 December 2012, in 
whom high transaminase values were detected. 
Aminotransferase were included in the set of usual 
tests done in all the hospitalized patients through-
out the period under survey. The normal value (NV) 
of ALTranged between 10 and 45UI/l, whereas that 
of AST ranged between 8 and 37UI/l. 

Inclusion criteria in the study were elevated 
ALT, AST.

The exclusion criteria from the study group 
were: altered values of other hepatic tests (biliru-
bin, albumin, prothrombin time, alkaline phospha-
tase, gamma GT, fi brinogen, serum iron, protein 
electrophoresis), family history of hepatic diseases, 
clinical or laboratory signs of hemolysis, blood 
transfusions prior to their hospitalization, known 
chronic diseases for which the patients were given 
chronic medication.

The investigation protocol applied to all the 
children suffering from the liver cytolysis syn-
drome included complete history, full physical ex-
amination, biological investigations (infl ammatory 
syndrome, hepatic syndromes, lipid, protein and 
carbohydrate metabolism, urinalysis and urine cul-
ture, stool examination) and liver ultrasounds. The 
viral markers (HBs antigen, anti-hepatitis C virus 
antibodies, anti-Epstein Barr, anti-Cytomegalovi-
rus), anti-Toxoplasma antibodies, muscular en-
zymes, thyroid hormones, anti-transglutaminase 
antibodies and iontophoresis were determined in 
patients with ALT and AST values two times higher 
than the normal value, which persisted for more 
than three months. The autoimmunity markers were 
determined only in patients with ALT and AST val-
ues that remained high after 6 months of hepato-
protective therapy. 

All the patients were treated for their primary 
condition and they were also given hepatoprotec-
tive drugs. The ALT and AST values were deter-
mined monthlyduring the fi rst 3 months, and then 
every 2 to 6 months, after hepatocytolysis identifi -
cation.Whenever the high ALT and AST values 
persisted for more than 6 months, the condition was 
considered chronic. 

The investigation protocol applied to all the 
children suffering from the liver cytolysis syn-
drome included complete history, full physical ex-
amination, biological investigations (infl ammatory 
syndrome, hepatic syndromes, lipid, protein and 
carbohydrate metabolism, urinalysis and urine cul-
ture, stool examination) and liver ultrasounds. The 
viral markers (HBs antigen, anti-hepatitis C virus 
antibodies, anti-Epstein Barr, anti-Cytomegalovi-
rus), anti-Toxoplasma antibodies, muscular en-
zymes, thyroid hormones, anti-transglutaminase 
antibodies and iontophoresis were determined in 
patients with ALT and AST values two times higher 
than the NV, which persisted for more than three 
months. The autoimmunity markers were deter-
mined only in patients with ALT and AST values 
that remained high after 6 months of hepatoprotec-
tive therapy. 

All the patients were treated for their primary 
condition and they were also given hepatoprotec-
tive drugs. The ALT and AST values were deter-
mined monthlyduring the fi rst 3 months, and then 
every 2 to 6 months, after hepatocytolysis identifi -
cation.Whenever the high AST and ALT values 
persisted for more than 6 months, the condition was 
considered chronic. 

Depending on the ALT and AST values as com-
pared to the NV, the patients were included in 3 
study subgroups: 

The fi rst subgroupincluded 222 patients with 
high ALT and AST values, which were however 
lower than 2xNV.

The second subgroupincluded164 patients 
whose ALT and AST values were between 2 and 
3xNV. 

The third subgroup included 8 patients with 
ALT, ASTvalues exceeding 3xNV. 

RESULTS

The cytolysis syndrome was detected in 394 pa-
tients hospitalized in the 3rd Pediatric Clinic during 
the term under survey.

Please note that most of the patients experienced 
slight average ALT and AST increases.

In the fi rst subgroup, the etiology of the cytoly-
sis syndrome was dominated by acute respiratory, 
digestive and urinary infections (42.40%), fol-
lowed by viral infections - Epstein Barr (EB) 
(6.91%) and Cytomegalovirus (CMV) (4.61%) and 
fi nally parasitic infections with Toxoplasma gondii 
in 4 cases and Giardia lamblia in 20 cases. Obesity 
and overweight were associated with mild amino-
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transferase increases in 6.91% of the cases. ts etiol-
ogy could not be detected in 28.11% of the cases. 

The etiology of the conditions associated with 
mild ALT and AST increases (below 2NV) on age 
groups is shown in the Table 1. 

TABLE 1. Etiology of the cytolysis syndrome on age 
groups in the fi rst subgroup

Ag e Eti ology No of pati ents Frequent %

0-1 year Acute infecti ons
VEB infecti on 
CMV infecti on

55
3
2

24.77
1.35
0.90

1-3 years Acute infecti ons
EBV infecti on 
CMV infecti on
Lambliasis

22
4
5
5

9.90
1.80
2.25
2.25

Over 3 
years

Acute infecti ons
Obesity 
CMV infecti on
EB infecti on
Toxoplasmosis 
Lambliasis

15
15
8
8
4

15

6.75
6.75
3.60
3.60
1.80
6.75

Please note that as far as young age is concerned, 
disease etiology was dominated by acute viral or 
bacterial infections (24.77%), whereas in older 
children and adolescents obesity and parasitosis 
(6.75%) were most commonly associated. 

In the second subgroup, 50.61% of the cases 
presented acute severe conditions with sepsis: E. 
Coliurinary tract infection in infants, bacterial 
pneumonia, acute otitis media, acute diarrheic dis-
ease caused by Campylobacter Jejuni. Nutrition- 
and metabolism-related diseases were also respon-
sible for elevated aminotransferases: diabetes 
mellitus (3.15%), obesity (11.58%) and phenylke-
tonuria (1.82%). A persistent cytolysis syndrome 
required IgA and IgG anti-transglutaminase anti-
bodies testing, which enabled us to diagnose a ce-
liac disease (CD) (1 case).

TABLE 2. Etiology of the cytolysis syndromeon age groups 
in the second subgroup

Age Eti ology
No of 

pacients
Frequence 

%

0-1 year of 
age

Acute infecti ons
EBV infecti on
CMV infecti on

66
2
2

40.24
1.21
1.21

1-3 years 
of age

Acute infecti ons
EBV infecti on
CMV infecti on

14
3
2

8.53
1.82
1.21

Over 3 
years of 
age

Acute infecti ons
Obesity 
CMV infecti on
EBV infecti on
Diabetes mellitus ti p I
Toxoplasmosis
Cysti c Fibrosis
Phenylketonuria
Congenital hypoti roidism
Celiac Disease

5
19
6

10
7
4
4
3
4
1

3.04
11.58
3.65
6.09
3.15
2.43
2.43
1.82
2.43
0.60

In the third subgroup, the 8 patients included, 
who’s ALT andASTvalueswere 3 times higher than 
the NV,suffered from: infectious mononucleosis in 
4 cases, E. coli urinary tractinfection in 2 cases, 
acute pneumococcal otitis mediain 1 case and in-
fected biliary tract malformationsin 1 case.

The dynamic evolution of the ALT andASTval-
ues in the three subgroups after 3and 6 months, re-
spectively, is shown in Fig. 2.

FIGURE 1. Patients’ distribution depending on their 
aminotransferase values

FIGURE 2. Evolution of the ALT, AST in the three 
subgroups

After 6 months of etiological treatment and hep-
atoprotective therapy, the transaminase values be-
came normal in patients suffering from acute (re-
spiratory, urinary, digestive) and viral conditions, 
as well as intestinal infestation. The values re-
mained high, yet they did not exceed 2 times the 
NV, in case of FC, obesity, inborn hypothyroidism, 
phenylketonuria, infectious mononucleosis. 
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DISCUSSIONS

The liver biochemical testsassessed hepatic 
function and/or injuryand they are important mark-
ers for evaluating the intensity, complexity and 
morphofunctional liver lesions: hepatocellular in-
jury, intra- or extra-hepatic cholestasis, infi ltrating 
diseases of the liver, impairment of hepatic synthe-
sis (3). The common serum liver chemistry tests are 
noted in Table 3.

TABLE 3. The Common Serum Liver Chemistry Tests (3)
Liver chemistry test Clinical implicati on of abnormality
Alanine aminotransferase 
Aspartate 
aminotransferase 
Bilirubin Cholestasis, 
Alkaline phosphatase 
Prothrombin ti me 
Syntheti c functi on
Albumin 
Gamma 
glutamyltransferase 
Bile acids 
5_-Nucleoti dase 
Lactate dehydrogenase

Hepatocellular damage
Hepatocellular damage
Bilirubin Cholestasis, impaired 
conjugati on, or biliary obstructi on
Cholestasis, infi ltrati ve disease, or 
biliary obstructi on
Syntheti c functi on
Syntheti c functi on
Cholestasis or biliary obstructi on
Cholestasis or biliary obstructi on
Cholestasis or biliary obstructi on
Hepatocellular damage, not 
specifi c for hepati c disease

The aminotransferases are intracellularenzymes 
that are markers of hepatocellular injury. These en-
zymes - aspartate aminotransferase or AST and ala-
nine aminotransferase or ALT catalyze the transfer 
of amino groups to form the hepatic metabolites 
pyruvate and oxaloacetate, respectively (4,5).

ALT is primarily localized to the liver but the 
AST is present in a wide variety of tissues like the 
heart, skeletal muscle, kidney, brain and liver.ALT 
increased level in the circulation is more specifi c 
for liver damage than AST(4).

There are multiple causes for elevated liver en-
zymes: hypoxic-ischemic mechanism or bacterial 
toxins in sepsis, hepatitis viruses (A, B, C, D, E, 
Epstein Barr virus, cytomegalovirus), drugs that 
cause liver injury (NSAIDs, antibiotics, statins, an-
tiepileptics, anti-tuberculosis), autoimmune diseas-
es, nutritional and metabolic, endocrine. In infec-
tion, the mechanism of hepatocellular injury is 
complex, due on the one hand, hypoxia, dehydra-
tion, bacterial toxins, and on the other hand drug 
action: antibiotics (Erythromycin, Augmentin Bi-
septol, Rifampicin, Hydrazide, Nitrofurantoin), an-
tithermal (Acetaminophen , Ibuprofen) (3).

The hepatocytolysis syndrome is current in pe-
diatric practice. The high GPT and GOT values de-
tected accidentally in children hospitalized for var-
ious acute or chronic conditions required a full 
investigation of their hepatic function in order to 

defi ne the clinical signifi cance of the cytolysis syn-
drome. 

We noted in our research that in 56.35% of the 
cases the ALT andASTvalues were only slightly 
higher (they did not exceed 2xNV). The hepatocy-
tolysis causes were pulmonary infections (acute 
rhinopharyngitis, interstitial pneumonia, acute oti-
tis media) in 43.56% of the casesand intestinal in-
festation (lambliasis, oxiurosis) in 9.22% of the 
cases. After one month of basic condition treatment 
and hepatoprotective therapy, the ALT andASTval-
ues went down to normal. If the ALT and ASTval-
ues were still slightly higher after 30 days of hepa-
toprotective therapy, the anti-EB and anti-CMV 
antibodies were then measured and the tests re-
vealedthe presence of IgG antibodies in all these 
cases, the latter being markers of the old infection-
and the absence of any IgM antibodies. 28.11% of 
the cases exhibited slightly higher ALT and AST 
values, the cause of which remained unknown. In 
these patients, only the transaminase levels were 
higher, as the other hepatic tests (bilirubin, albu-
min, prothrombin time, alkaline phosphatase, gam-
ma GT, fi brinogen, serum iron, proteinelectro-
phoresis) were normal. 6 months later, their 
tran saminase levels had also returned to normal.

In the second subgroup, the etiology of the cy-
tolysis syndrome was due in 51.82% of the cases 
(85 patients) to serious acute septic conditions ac-
companied by fever: Escherichia Coli urinary tract 
infection in infants and babies, bacterial pneumo-
nia, acute otitis media, acute diarrhea caused by 
Campylobacter Jejuni in older children.In this case, 
in addition to the hypoxic-ischemic mechanism, we 
also suspected the toxic mechanism inherent to an-
tipyretic drugs (Ibuprofen, Acetaminophen admin-
isteredat home before hospitalizationto alleviate 
high persistent fever, but without however exceed-
ing the toxic threshold). After the basic disease had 
been treated, the ALT andASTvalues remained 
slightly higher, but returned to normal within the-
following 3 months.

High transaminase levels (over 2xNV) also re-
quire anti-Epstein Barr, anti-Cytomegalovirus and 
anti-Toxoplasma antibodies tests. Acute EB infec-
tion was identifi ed in 5 cases, whereas 10 cases had 
suffered from an old infection revealed by the pres-
ence of the anti- EB antibodies of the IgG type. 
Anti-CMV antibodies of the IgM types were de-
tected in 4 cases (twoinfants with neonatal hepatitis 
and two children aged 3 or older), whereas 6 case-
sexhibited IgG antibodies. 

11.59% of the 164 patients with hypertransami-
nasemia which was 2 to 3xNV were diagnosed with 
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various degrees of obesity. After they have been put 
on a low-calorie diet, with physical exercises and 
hepatoprotective therapy, the transaminase levels 
returned to normal in 15 cases. As he did not adhere 
to the low-calorie diet and to a healthy lifestyle, 
one of the patients later developed type II diabetes 
mellitus, whereas another one still had slightly 
higher transaminase values (below 2 times the NV), 
high LDL cholesterol levels, and the liver ultra-
sound revealed steatosis and hepatomegaly. The 
liver was not punctured for biopsy. Literature data 
show that the hepatic enzyme changes are signifi -
cantly correlated with the parameters defi ning the 
metabolic syndrome: obesity, insulin resistance, 
glycemia and lipid levels. Thus, in obese patients, 
their transaminase levels are predictive of their lat-
er developing fasting hyperglycemia, hypertriglyc-
eridemia, HDL-cholesterol decreaseand type 2 dia-
betes onset (6,7,8). 7 of the patients known as 
suffering from type 1 diabetes mellitusexperienced 
altered transaminase values during periods of meta-
bolic imbalance and ketoacidosis, yet these values 
returned to normal when the glycemia levels were 
under control. 

Cystic fi brosis (CF) may be associated with el-
evated ALT and AST. High transaminase values 
were detected in four patients known to suffer from 
CF. In two of the patients, they were associated 
with high bilirubin and alkaline phosphatase val-
ues. Their transaminase levels returned to normal 6 
months after the hepatoprotective and ursodeoxy-
cholic acid therapy had been started.In our research, 
we have not discovered a single child in whom he-
patocytolysis was an initial manifestation of the 
disease.

Moderate transaminase levels were also detect-
ed in patients identifi ed by neonatal screening: 3 
infants with phenylketonuriaand 4 infants with in-
born hypothyroidism. Under proper therapy, the 
transaminase values returned to normal in 2 cas-
esafter 3 monthsand in all the infants after 6 months.

A single child exhibited persistent hepatocytoly-
sis syndromeafter three months of proper food diet 
and hepatoprotective therapy, which urged us to 
test her IgA and IgG anti-transglutaminase antibod-
ies levels, which enabled us to set the diagnosis of 

celiac disease (CD). Our research showed that 4% 
of the patients with cryptogenic hepatitis actually 
suffered from the silent form ofCD, which means 
that the serologic anti-transglutaminase antibodies 
screening is imperative for diagnosis setting (10).

The etiology of the disease was determined in 
all the children included in the third subgroup, who 
showed important ALT andAST value increases: 
infectious mononucleosis in 3 cases, E. coli infec-
tion of the urinary tract in 2 infantsand acute pneu-
mococcal otitis mediain 2 young children.One 
child with high values of ALT, AST was diagnosed 
with biliary tract malformations and in evolution 
surgical treatment was necessary. Under proper 
therapy, the aminotransferases values returned to 
normal after 3 months, whereas those of the chil-
dren having suffered Epstein Barr virus infections 
dropped dynamically and returned to normal after 6 
months.

The etiology of the disease remained unclear in 
20.31% of the cases, yet the transaminase values 
returned to normal after 6 months with diet and 
hepatoprotective therapy. In this case, we consid-
ered this temporary ALT andASTelevations as 
cryptogenic, as it was not accompanied by clinical 
symptoms or by alterations of the tests assessing 
the patients’ hepatic function (albumin, prothrom-
bin time, bilirubin).

 CONCLUSIONS

Aminotransferases (ALT, AST) are important 
hepatic dysfunction markers, yet they are not he-
patic function tests and hence they should not be 
used to determine the severity and prognosis of the 
hepatic disease. The etiology of the isolated cytoly-
sis syndrome is extremely varied in children, the 
subsequent hepatic involvement management de-
pending on the underlying disease. Slightly ele-
vatedALT andASTvalues do not require thorough 
investigations, as they usually return to normal 
within the fi rst three months. On the other hand, 
mildly and severe increases, which persist after 
three months therapy require further investigation 
to determine the etiology (viral infections, autoim-
mune, nutritional and metabolic diseases). 
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