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Abstract: Objectives: To determine if the level of vaginal fluid aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) is of value in the diagnosis of preterm premature rupture of membrane (PPROM). Patients 
and methods: Ninety patients were included in this study: 45 patients with PPROM and 45 patients as controls. The 
gestational age ranged from 26 to 36 weeks. AST and ALT in vaginal fluid were measured in both groups. Results: 
The vaginal AST and ALT were highly significant(p <0.001) in cases when compared to the controls. At AST cutoff 
value of 1.25 IU/L the sensitivity was 97.8% and specificity was 62.2%, and negative predictive value was 96.55% so 
it can be used as a good predictive test for detection of PPROM. At ALT cutoff value of 0.5 iu/L the sensitivity was 
86.7%, specificity 75.6%, positive predictive value 78% and negative predictive value 85%. Conclusion: Vaginal AST 
and ALT could be used as an excellent predictive test for detection of PPROM. 
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1. Introduction 

Preterm premature rupture of membranes 
(PPROM) refers to rupture of the fetal membranes 
before the onset of labor at less than 37 weeks 
gestation (Song and Han, 2005). It complicates only 
2-3% of pregnancies but is associated with 40% of 
preterm deliveries and can result in significant 
neonatal morbidity and mortality (Douvas et al., 
1984; Maxwell, 1993; Merenstein et al., 1996; 
Helmer, 2006). 

The diagnosis is made by a history suggestive 
of spontaneous rupture of membranes followed by a 
sterile speculum examination demonstrating pooling 
of fluid in the posterior vaginal fornix. Ultra-sound 
examination demonstrating oligohydramnios is also 
used to help confirm the diagnosis of spontaneous 
rupture of the membranes (Carlan et al., 1993; Carroll 
et al., 1995; Combs et al., 2004). 

A series of tests have been used to confirm 
membranes rupture; the most widely used has been the 
nitrazine test, which detects pH change. Unfortunately, 
nitrazine paper testing of vaginal pH has an appreciable 
false-positive rate associated with blood contamination, 
semen, or bacterial vaginosis. Diagnosis of PPROM is 
difficult when maternal history of PPROM is not 
supported by vaginal pooling of amniotic fluid or 
membrane rupture is slight (Cunnigham and Gant, 2001). 

These potential limitations have led to the 
search for biochemical markers for the detection of 
PPROM. Among the markers evaluated were HCG in 
vaginal washing fluid, prolactin and calcitropic 
hormones, and insulin-like growth factor binding 

protein-1 in the cervical-vaginal secretion, but these 
biochemical markers have limited success rate for the 
detection of PPROM (Esim et al., 2003; Shaarawy 
and El-Minawi, 2004; Akercan et al., 2005; Kale et 
al., 2008). 

Amniotic fluid in the second half of human 
gestation is largely a product of fetal urine and an 
additional source of amniotic fluid are respiratory and 
gastrointestinal tract excretions (Muller et al, 1994; 
Fauza, 2004). Evidence suggests that liver enzymes 
of aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) are produced by the fetus. 
These levels do not correlate with maternal levels 
(Kale et al., 2008) and their concentrations in the 
amniotic fluid have been shown by different studies 
(Kuczynska-Sicinska et al., 1989; Smolarczyk et al., 
1996; Kale et al., 2008). 
Objective: 

To determine whether measurement of 
aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) levels in vaginal fluid is 
useful for the diagnosis of preterm premature rupture 
of membranes (PPROM). 

 
2. Patients and Methods 
Type of the study: Case Control study  

This study was carried out in Ain Shams 
University Maternity Hospital in the time between 
January to December 2009.  

Ninety pregnant women were included in 
the study between 26 and 36 weeks of gestation 
divided into two groups: 
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Group I:  45 pregnant women admitted to the hospital 
clinically diagnosed as PPROM (n= 45, study 
group) at gestational age between 26-36wk. 

Group II: 45 normal pregnant women (n= 45, 
control group) attending the outpatient clinic 
for antenatal care at the same gestational age. 
The gestational age was estimated according 

to the last menstrual period and confirmed by a first 
trimesteric ultrasound. If menstrual history was 
unreliable, the ultra-sonographic date would be used. 
Rupture of membranes was diagnosed by sterile 
speculum examination confirming fluid leakage from 
the cervical canal or pooling of fluid in the posterior 
vaginal fornix.  

Patients with congenital fetal malformations, 
fetal growth restriction, fetal distress, placenta previa, 
vaginal bleeding, pregnancy induced hypertension 
and pre-eclampsia were excluded from the study. 
Methodology: 

In PPROM patients, vaginal fornix was irrigated 
with 3ml of sterile saline using a 5-ml syringe, the fluid 
was aspirated from the posterior vaginal fornix using the 
same syringe The fluid specimens were collected to 
polypropylene tubes then immediately centrifuged for 
10min. For measurement of AST and ALT 
concentrations a photometric method was applied by 
automated machine HITACHI 912 in Ain Shams 
University lab, using commercial kits (BM Egypt). 

After confirming the absence of amniotic fluid 
pooling and blood in the posterior fornix for the control 
group, the sampling method and AST and ALT assays 
were performed as previously described for PPROM 
pregnant women. 

 
3. Results 

There was no statistically significant 
difference between cases and controls as regards 
demographic data as shown in table (1). 

AFI was lower in PPROM group than in 
control. On the other hand TLC was higher in cases 
than in controls, the differences were statistically 
highly significant. There was no statistically 
significant difference between cases and controls as 
regard fetal weight. This is shown in table (2). 

Vaginal AST and ALT were lower in controls 
than cases and the differences were highly 
statistically significant (p <0.001) as shown in table 
(3). 

Mann-Whitney’s U-test was used as a 
descriptive parameter for vaginal AST and ALT due 
to non parametric distribution owing to presence of 
extreme values. 

There was a significant positive correlation 
between vaginal ALT and AST especially at lower 
values as shown in table (4) and figure (1). 
There was statistically significant negative 
correlation between vaginal ALT and AFI (r=-0.528, 
p <0.001) and a statistically significant good positive 
correlation between vaginal ALT and TLC (r= 0.456, 
p <0.001). 

There was statistically significant positive 
correlation between vaginal AST and both TLC (r= 
0.527) and gestational age (r= 0.264, p<0.001). There 
was statistically significant good negative correlation 
between vaginal AST and AFI (r= -0.593, p<0.001). 
On correlating AFI and TLC (103/ML), there was a 
statistically highly significant negative correlation 
(p=0.001) and the negative r-value indicates that the 
less AFI would be the higher TLC (103/ML) was as 
shown in table (5). 

 
Table (1): Comparison between cases and controls as regard demographic data* 

 Cases (n=45) Controls (n=45) t p 

Age (yrs) 27.42±5.64 25.81±2.65 1.73 0.087 NS 

Gestational age by U/S 31.91±2.87 30.89±2.13 1.9 0.06 NS 

Deliveries (n) 1.28±1.45 1.68±0.84 -1.59 0.116 NS 

Abortions (n) 0.44±0.81 0.51±0.58 -0.44 0.657 NS 

BMI (kg/m2) 26±2.37 25.26±2.11 1.63 0.106 NS 

*Independent t-test.    Data are presented as mean  standard deviation. 
NS=non significant, S=significant and HS=highly significant 
 
Table (2):Comparison between cases and controls as regard investigations results* 

 Cases(n=45) Controls(n=45) t p 

AFI (cm) 62.54 15.222.49 -17.4 0.0001 HS 

TLC (103/ML) 11.743.46 6.41 9.886 0.0001 HS 

Fetal weight (kg) by U/S 2.210.64 2.230.56 -.113 0.910 NS 

*Independent t-test.     Data are presented as mean standard deviation. 
NS=non significant, S=significant and HS=highly significant. 
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Table (3): Comparison between cases and controls as regard vaginal AST (IU/l) and Vaginal ALT (IU/l) levels* 

 Cases (n=45) Controls (n=45) p 

Vaginal AST (IU/L)  18(11-34) 0 (0-3) 0.001 HS 

Vaginal ALT (IU/L)  4(1-10) 0(0-1) 0.001 HS 

* Mann-Whitney’s U test   
Data were expressed as median (interquartile range) 
 
Table (4):Correlation between vaginal ALT (IU/L) and vaginal AST (IU/L) in the population of the study. 

  Vaginal AST (IU/L)  

Vaginal ALT (IU/l)  
r-value 0.888 

p-value <0.001 HS* 

* Highly significant test P <0.01. 
 

 
Fig. (1): Scatter plot showing the significant positive correlation between vaginal ALT and AST specially at lower 

values  

 
At AST cutoff value of 1.25 IU/l the 

sensitivity was 97.8% and specificity was 62.2%. The 
positive predictive value was 72.3% and negative 
predictive value was 96.55%. The likelihood ratio (LR) 
for a positive test was 2.59 and negative likelihood ratio 
(LR) was 0.04, we see that AST can be used as a good 
predictive test for detection of PPROM. 

At ALT cutoff value of 0.5 IU/l the sensitivity 
was 86.7% and specificity was 75.6%. The positive 
predictive value was 78% and negative predictive value 
was 85%. The likelihood ratio (LR+) for a positive test 
was 3.5 and negative likelihood ratio (LR-) was 0.18. 

 
4. Discussion 

PROM occurs in 10% of all pregnancies. 
Preterm prelabor rupture of the membranes 
(PPROM) occurs in approximately 2% of all 
pregnancies (Cox et al., 1988). 

The most frequent consequence of PPROM 
is preterm delivery, accounting for up to one third of 
preterm deliveries. In addition early PPROM may 
cause neonatal pulmonary hypoplasia leading to an 
increased risk of neonatal death, even if delivery 

occurs at gestational age at which the outcome 
would usually be good (Bennet, 2007). 

In addition, PPROM poses several maternal 
risks including the risk of chorioamnionitis, placental 
abruption, risks of drugs taken (steroids, antibiotics and 
tocolytics) as well as puerperal endometritis (Svigos et 
al., 2006). 

The most reliable method for diagnosing 
PPROM is visualizing amniotic fluid draining through 
the cervix. However, certain diagnosis of PPROM is 
sometimes difficult. False diagnosis of PPROM may 
lead to limit unnecessary obstetric interventions, 
including hospitalization, administration of antibiotics 
and corticosteroids, and even induction of labor, while 
delayed diagnosis of PPROM may worsen the adverse 
consequences that may complicate PPROM (Hannah 
et al ., 2000, Healy et al., 2004). 

Several suggestions have been made for 
methods to confirm the diagnosis of PPROM when in 
doubt. These included ultrasound assessment of 
amniotic fluid volume, intraamnionitic injection of 
dye, pH testing of the vaginal fluid, and physical 
characteristics of the vaginal fluid itself (e.g. ferning). 
This forced the research to look for a biochemical 
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marker solely secreted in the amniotic fluid that may 
be detected in vaginal fluid in cases of PPROM. 
Studies on several markers have been conducted 
including fibronectin, prolactin, HCG, AFP and other 
markers. Nevertheless, none of these methods reached 
a satisfactory diagnostic accuracy making one of them 
a reliable method for confirming the diagnosis of 
PPROM (Mercer, 2004). 

Evidence suggests that AST and ALT are 
produced by the fetus and measured in detectable 
levels in amniotic fluid. These levels were not shown 
to correlate with maternal serum AST and ALT 
(Kale et al., 2008). 

The aim of the current study was to 
determine whether measurement of AST and ALT 
levels in vaginal fluid is useful for the diagnosis of 
preterm premature rupture of membranes (PPROM). 

In this study the vaginal fluid AST 
concentration was significantly higher in women with 
PPROM compared to women of the control group 
18(11-34) IU/L vs. 0 (0-3) IU/L, respectively, 
p<0.001). Vaginal fluid ALT concentration was 
significantly higher in women with PPROM compared 
to women of the control group 4(1-10) IU/L vs. 0 (0-1) 
IU/L, p<0.001, respectively). There was statistically 
significant good negative correlation between vaginal 
ALT and AFI (r=-0.528, p<0.001) and a statistically 
significant good positive correlation between vaginal 
ALT and TLC. (r= 0.456, p<0.001). 

There was statistically significant good 
positive correlation between vaginal AST and both 
TLC (r-value= 0.527) and gestational age (r= 0.264, 
p<0.001). There was statistically significant good 
negative correlation between vaginal AST and AFI 
(r= -0.593, p<0.001). 

The best cutoff value for vaginal AST 
concentration for detection of PPROM was 1.25 IU/l 
(sensitivity 97.8%, specificity 62.2%, PPV 72.3%, 
NPV 96.55%, the positive likelihood ratio (LR+) 
was 2.59 and the negative likelihood ratio (LR-) was 
0.04) while the best cutoff value for vaginal ALT 
concentration for detection of PPROM, was 0.5 IU/l 
(sensitivity 86.7%, specificity 75.6%, the positive 
predictive value 78% and negative predictive value 
85%, the positive likelihood ratio (LR+) was 3.5 and 
negative likelihood ratio (LR-) was 0.18. 

Kale et al. (2008) conducted a study that 
included 84 women. 36 women with a diagnosis of 
PPROM (at 26-36 weeks’ gestation) were compared 
to 48 women as control group concerning vaginal 
AST and ALT concentrations. Vaginal fluid ALT 
concentration was slightly higher in women with 
PPROM compared to women of the control group 
(5.2713.35 U/l vs. 0.931.30 U/l, respectively, 
p=0.064). Yet, this difference did not reach statistical 
significance. However, vaginal fluid AST was 

significantly higher in women with PPROM 
(14.417.46 U/l vs. 3.087.8 U/l, respectively, 
p=0.001). The optimal AST cutoff value found by 
Kale et al. (2008) was 3 IU/l (sensitivity level of 
91% at a specificity of 83%, with positive and 
negative predictive values of 80 % and 93%, 
respectively). They concluded that AST levels >3 
IU/l, when present between 26 and 36 weeks’ 
gestation, can identify PPROM in approximately 
91% of women. They speculated that this test had a 
high negative predictive value for PPROM; its use 
could at least limit unnecessary patient 
hospitalization. 

We concluded that vaginal AST and vaginal 
ALT could be used as an excellent predictive test for 
detection of PPROM. So, this could limit 
unnecessary obstetric interventions, including 
hospitalization, administration of antibiotics and 
corticosteroids, and even induction of labor and 
iatrogenic prematurity. It is rapid, easy performed 
test as the commercial kits are available in most of 
hospital labs with reasonable cost. 
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