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ABSTRACT
Objective: To analyze qualitative human beta chorionic gonadotropin (β-hCG) as 
a diagnostic method for premature rupture of membranes (PROM). Methods: 
Prospective case-control study, with a non-probabilistic sample by convenience, 
of 90 women between 24 and 40 weeks of gestation divided into two groups: 
study group (45 patients with clinical diagnosis of PROM) and control group (45 
patients hospitalized without PROM). Vaginal lavage or aspirate was performed to 
qualitatively determine β-hCG in commercial β-hCG measurement kits with threshold 
of 25 mUI/mL as well as nitrazine paper test. Results: The sensitivity, specificity, 
positive predictive value, and negative predictive value for the β-hCG-25 test were 
77.8% (95% CI, 63.7-87.5), 82.2% (95% CI, 68.7-90.7), 81.4%, and 78.7%, respectively. 
Diagnostic accuracy was 80.0% (0.6 Landis & Koch kappa index) versus 75.6% for 
nitrazine pH-metry. Conclusions: The qualitative β-hCG test showed a representative 
diagnostic value and can corroborate the early diagnosis of PROM, recommending it 
as a simple, rapid, accessible and low-cost test.
Key words: Fetal membranes, premature rupture, Chorionic gonadotropin, beta 
subunit, human, Amniotic fluid, Pregnancy complications.

RESUMEN
Objetivo. Analizar la beta gonadotropina coriónica humana (β-hCG) cualitativa 
como método diagnóstico de rotura prematura de membranas ovulares (RPM). 
Métodos. Estudio de casos y controles, prospectivo, con muestra no probabilística 
por conveniencia, de 90 mujeres entre 24 y 40 semanas de gestación divididas en 
dos grupos: grupo de estudio (45 pacientes con diagnóstico clínico de RPM) y grupo 
control (45 pacientes hospitalizadas sin RPM). Se realizó lavado o aspirado vaginal 
para determinar cualitativamente la β-hCG en kits comerciales de medición β-hCG 
con umbral de 25 mUI/mL, así también la prueba en papel de nitrazina. Resultados. La 
sensibilidad, especificidad, valor predictivo positivo y valor predictivo negativo para 
la prueba de β-hCG-25 fueron 77,8% (IC95%, 63,7 a 87,5), 82,2% (IC95%, 68,7 a 90,7), 
81,4% y 78,7%, respectivamente. La precisión diagnóstica fue de 80,0% (0,6 índice 
kappa Landis & Koch) versus 75,6% para la pH-metría con nitrazina. Conclusiones. 
La prueba cualitativa de β-hCG mostró un valor diagnóstico representativo y puede 
corroborar el diagnóstico temprano de RPM, recomendándola por ser una prueba 
simple, rápida, accesible y de bajo costo.
Palabras clave. Rotura prematura de membranas fetales, Gonadotropina coriónica 
humana de subunidad beta, Líquido amniótico, Complicaciones del embarazo.
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IntroductIon

Premature rupture of the ovular membranes (PROM) is defined as the 
loss of continuity of the chorioamniotic membrane before the onset of 
labor at term or preterm (PROM) before 37 weeks(1,2). Its incidence is 10% 
of all pregnancies(3,4). Its etiology is multifactorial and can be affected by 
biochemical, physiological, pathological and environmental factors(5,6). 
PROM leads to maternal and fetal risks in approximately 8% of cases(7).



Luis Zúñiga Girón, César Alas Pineda, Paola Ratliff Subillaga, Fanny Ponce Barahona,
Suyapa Bejarano, Fabio Aeschlimann Canizales, Daisy Murillo Guerrero,
Kathia Calix Cruz, Mónica Valladares Flores

2   Rev Peru Ginecol Obstet. 2022;68(1)

The clinical picture is characterized by amni-
otic fluid leakage without contractions(1). The 
diagnosis of spontaneous rupture of the mem-
branes is made by maternal history followed by 
sterile speculum examination demonstrating 
frank fluid in the cervical canal. This diagnoses 
90% of cases(1,8,9). When a pool of amniotic flu-
id is not clearly seen, IGFBP1 or PAMG-1 testing 
should be considered, if available(12). Of the di-
agnostic laboratory studies, the gold standard 
for confirming PROM is to inject indigo carmine 
into the amniotic sac during amniocentesis and 
then evaluation for any blue fluid visibly leaking 
through the cervix or pooling in the vaginal vault, 
an invasive method not recommended for all pa-
tients(13). Traditionally, pH-metry with nitrazine 
test and the fern test to visualize the character-
istic 'fern-leaf' shape of sodium chloride in amni-
otic fluid have been used as diagnostic adjuncts 
in uncertain cases and have a sensitivity of 42-
81%(7,8). They are limited by their number of false 
negatives and positives. After 48 hours of RPM 
latency, the nitrazine test and the fern test show 
9.4% and 13-30% false negatives, respectively(7). 
Other methods such as those mentioned above 
are also dependent on successful sample col-
lection(1,10). No studies have been identified that 
specifically address ultrasonography to deter-
mine amniotic fluid volume in women present-
ing with suspected PROM. Ultrasound examina-
tion showing oligohydramnios may be useful to 
support the clinical diagnosis of PROM(12).

The diagnosis of PROM is difficult when there are 
long periods of latency or discrete rupture, due 
to a scarce or intermittent discharge of amniot-
ic fluid(1,7,8). Its diagnosis is crucial for treatment 
decisions, since 75% of term gestations will go 
into spontaneous labor within 24 hours and 48% 
of preterm gestations will go into spontaneous 
labor within 72 hours(2,11).

Despite the existence of alternative non-invasive 
diagnostic methods, such as those mentioned 
above, the search has been extended to a lower 
cost and easily accessible test with varied bio-
chemical agents to be performed in amniotic 
fluid (7,8,14,15). Thus, agents such as β-human cho-
rionic gonadotropin hormone subunit β (β-hCG), 
a glycoprotein produced by the syncytiotropho-
blast present at levels of 2,000 to 70,000 mIU/
mL in amniotic fluid, serum, and maternal urine, 
have been studied(7,9,14,16). The normal concentra-
tion of β-hCG in amniotic fluid in the first trimes-

ter may be 37.9 mIU, in the second trimester 9.5 
mIU, and in the third trimester 6.3 mIU. In PROM, 
the mean concentration is 342.28 mIU/mL. The 
cut-off point for the diagnosis of PROM in the 
second and third trimesters is 17.1 mIU/mL(17).

Quantitative analysis of β-hCG for PROM is not 
practical(1,18,19), but qualitatively the results sug-
gest acceptable ranges of diagnostic sensitivity 
and specificity, showing that it can potentially 
be a simpler, easier, faster and cheaper meth-
od(8,14,20,21). This study aims to qualitatively ana-
lyze β-hCG in vaginal lavage as a confirmatory 
diagnostic tool in pregnant women with PROM, 
with a cut-off level of 25 mIU/mL.

Methods

An analytical observational study, case-control 
type, was conducted in the Gynecology and Ob-
stetrics Service of the Dr. Mario Catarino Rivas 
Hospital (HMCR), San Pedro Sula, Honduras, 
during November 2017 to June 2019. The sam-
pling was non-probabilistic by convenience. 
Ninety pregnant patients were included, be-
tween 24-40 weeks of gestation, divided into 
two groups. Group A (cases) consisted of 45 
patients clinically diagnosed with PROM after 
observation of fluid in the vagina in the cervical 
canal by speculoscopy performed by the obste-
trician-gynecologist, complemented with an al-
kaline pH in the nitrazine test. Group B (controls) 
consisted of 45 hospitalized patients with intact 
membranes who met the same inclusion and ex-
clusion criteria.

We excluded patients with chronological age 
less than 13 years and more than 45 years, uter-
ine cervical dilatation greater than 0 cm, or per-
meable external cervical os with loss of its integ-
rity, absence of cervical mucus plug, threatened 
or preterm labor, use of vaginal douching, and 
vaginal bleeding.

A file was designed that included personal data 
from the clinical history (age), gynecological-ob-
stetric history (gestations, deliveries, cesarean 
sections, abortions, date of last menstrual peri-
od, probable date of delivery), prenatal control 
(Yes/No) and number of prenatal controls, ges-
tational age by date of last menstrual period or 
ultrasound of the first trimester of pregnancy, 
nitrazine strip results and qualitative β-hCG test 
in vaginal fluid.
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The diagnosis of premature rupture of the mem-
brane was established in those patients who 
had frank leakage of amniotic fluid in the cervi-
cal canal by spectroscopy. After signing the in-
formed consent form, the sample was obtained 
by means of a sterile speculum in the vagina and 
vaginal aspiration with a 10 mL syringe or vaginal 
lavage with 1 mL of saline solution, in case the 
amount of amniotic fluid was scarce. Five drops 
of the sample were placed in the commercial 
pregnancy test kit with a threshold of 25 mIU/
mL. The results were noted as positive or neg-
ative according to the manufacturer's instruc-
tions. The remaining liquid was sprayed onto a 
nitrazine strip for pH-metry. Both the qualitative 
β-hCG test and the nitrazine paper test were ap-
plied to both groups.

The data were entered into a collation table in 
the IBM SPSS version 25.0 program. The descrip-
tive analysis of the numerical variables was eval-
uated with the assumptions of normality and 
then the categorical variables were described 
using median and interquartile ranges, analyz-
ing percentages and frequencies. Comparisons 
between qualitative test results of ß-hCG and 
nitrazine strips in patients with PROM and the 
control group were performed using Pearson's 
chi-square (X2). Diagnostic test analysis was 
used to obtain the parameters, according to the 
gold standard (clear evidence of amniotic fluid 
leakage). The following parameters were cho-
sen - sensitivity, specificity, positive predictive 
value (PPV), negative predictive value (NPV), di-
agnostic precision (DP) and kappa index (Landis 
& Koch criteria); 95% confidence intervals (CI) 
were calculated for all the above. For analytical 
statistics, a p <0.05 was considered statistically 
significant.

Regarding ethical aspects, this study was con-
ducted in accordance with the good clinical prac-
tices derived from the International Conference 
on Harmonization, in addition to complying with 
all current institutional laws. It had the approval 
of the institutional ethics committee of the Cath-
olic University of Honduras with # COM-2017-
004.  All patients gave their signed consent to 
participate.

results

The clinical and gynecological characteristics of 
cases and controls are presented in Table 1. The 
chronological age of the cases was slightly high-
er in the controls than in the cases (2.1 years). 
The difference in gestational age of both groups 
was 0.5 week. Compared to the controls, there 
was a higher incidence of term gestation in the 
cases, as well as of prenatal control and ultra-
sound.

The median age of the study was 25 years old 
[IQR, 20-29], with a range from a minimum age of 
18 years to a maximum of 43 years. The median 
gestational age at the time of the study was 32.1 
weeks [IQR, 23.3-24.9]. Of the pregnant women, 
94.4% had a preterm pregnancy (85) and 5.6% 
were at term (5). A total of 95.6% of patients had 
attended prenatal controls (86), with a median 
of 4 [IQR, 3-6] controls per patient. The integrity 
of the fluid in the amniotic sac was evaluated by 
ultrasound in 65.6% of the patients (59). Table 1.

Qualitative β-hCG of vaginal fluid was positive 
in 77.8% of patients in group A (35) and 17.8% 
in group B (8). 22.2% (10) of the tests were false 
negative (p=<0.001) (Table 2). The nitrazine pa-
per test was positive in 84.4% of patients in 

Table 1. CliniCal and gyneCologiC CharaCTerisTiCs of paTienTs for ComparaTive TesTing of qualiTaTive β-hCg as a marker of premaTure 
rupture of ovarian membranes according to group a and b.

Clinical and gynecological characteristics Group A (RPM) Group B (Controls) Total p-value *
Age in years, mean 

Gestational age, mean
Gestations, average 

Pre-term
Term

Prenatal care
    Yes
     No

N° of prenatal cares, average 
Ultrasound performed

     Yes
     No

24.9 ± 6.1
31.7 ± 3.7
2.5 ± 1.5

44 (48.9)
1 (1.1)

-
44 (48.9)

1 (1.1)
4.0 ± 2.0

-
32 (35.6)
13 (14.4)

27.0 ± 6.8
32.2 ± 3.6
3.5 ± 2.4
41 (45.6)
4 (4.4)

-
42 (46.7)

3 (3.3)
4.7 ± 2.2

-
27 (30.0)
18 (20.0)

25.9 ± 6.5
31.9 ± 3.6
2.9 ± 2.0
85 (94.4)

5 (5.6)
-

86 (95.6)
4 (4.4)

4.3 ± 2.1
-

59 (65.6)
31 (34.4)

0.518
0.911
0.011

-
-

-
-

0.844
-
-
-

* Levene's test (homogeneity of variances)
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group A (38) and 33.3% in the control group (15), 
resulting in 15.6% false negatives (7) (p=<0.001).

The sensitivity of the qualitative β-hCG test was 
77.8% (95% CI, 63.7-87.5), specificity of 82.2% 
(95% CI, 68.7-90.7), positive predictive value 
(PPV) of 81.4% (35/43), negative predictive value 
(NPV) of 78.7% (37/47) and a diagnostic accura-
cy of 80.0% for RPM (Landis & Koch kappa index 
0.6) versus 75.6% for pH-metry in the nitrazine 
paper test (Table 3).

dIscussIon

A sensitivity of 77.8%, specificity of 82.2%, PPV of 
81.4% and NPV of 80% were found with a cut-off 
value of 25 mIU/mL. Other studies with the same 
cutoff value obtained a sensitivity of 44.4%, 
87.7% and 93.41%, specificity of 87.1%, 100% 
and 73.81%, positive predictive value of 66.6%, 
100% and 79.44% and negative predictive val-
ue of 72.9%, 65% and 91.18%, respectively(7,17,18).  
Bufalino G et al. (2003), in their study with 120 
participants with a cut-off value of 17.1 mIUI/mL, 
found sensitivity values of 98.3%, specificity of 
93.3%, positive predictive value 93.6% and nega-
tive predictive value 98.5%(22). Kim Y et al. (2005), 
in another comparative study of 120 patients 
with a cut-off value of 39.8 mIUI/mL, determined 
the sensitivity, specificity, positive predictive val-
ue and negative predictive value to be 95.5%, 
94.7%, 91.3% and 97.3%, respectively(10). Final-

ly, the study with the highest cut-off value (100 
mIUI/mL), performed by Urdaneta A et al. (2014), 
presented values with a sensitivity of 97.0% (95% 
CI; 92.5-99.1%), specificity of 51.1% (95% CI; 42.3-
59.8%), positive predictive value of 66.5% (95% 
CI; 59.4-73.0%) and negative predictive value of 
94.5% in 270 patients(8).

A relevant difference has been shown between 
hCG concentrations in the diagnosis of PROM in 
the second and third trimester, occurring in pro-
posals of different cutoff values(19). The variabil-
ity in cut-off values, sensitivity, specificity, and 
predictive values for β-hCG in vaginal fluid could 
be due to the difference in the number of sam-
ples studied and inclusion criteria considered.

Despite being one of the most common pathol-
ogies in obstetrics, timely intervention in pre-
mature rupture of membranes may be limited 
by the inability to diagnose it due to the number 
of false negatives and false positives with tradi-
tional diagnostic tools, resulting in an erroneous 
or delayed diagnosis(18). Misdiagnosis leads to 
unnecessary interventions such as hospitaliza-
tions, antibiotic therapy and induction of labor, 
to be performed only in term PROM(1,2). If labor 
is not induced, 60-70% of them start labor spon-
taneously within 24 hours and almost 95% will 
do so in less than 72 h(6). On the other hand, 
under-diagnosis leads to complications such as 
preterm labor and chorionamnionitis(1).

Table 3. effiCaCy of niTrazine sTrips and qualiTaTive measuremenT of β-hCg relaTive To The gold sTandard (CliniCal evidenCe of 
amnioTiC fluid leakage) for deTeCTion of prom.

Gold standard PT‡ NT§ Sens+ Spec+ PPV+ NPV+ DA+ Kappa†
Positive

45

Negative

45

Nitrazine
positive

53

Nitrazine
negative

37
84.4%

(71.2-92.3)
66.7%

(52.1 – 78.6)
71.7%

(58.4 – 82.0)
81.1%

(65.8 – 90.5)
75.6%

(65.8 – 83.3)
0.51

Positive

45

Negative

45

β-hCG
positive

43

β-hCG
negative

47
77.8%

(63.7 – 87.5)
82.2%

(68.7 – 90.7)
81.4%

(67.4 – 90.3)
78.7%

(65.1 – 88.0)
80.0%

(70.6 - 86.9)
0.6

* Values in crosses represent 95% confidence intervals. PT‡ = positive test, NT§ = negative test, Sens+ = sensitivity, Spec+ = specificity, PPV+ = positive predictive value, 
NPV- = negative predictive value, DA+ = diagnostic accuracy; Kappa† = kappa interpretation (Landis & Koch criteria): <0.0 poor (poor), 0.01-0.20 slight (slight), 0.21-0.40 
fair (fair), 0.41-0.60 moderate (moderate), 0.61-0.80 substantial (substantial), 0.80-1.0 almost perfect (almost perfect).

Table 2. disTribuTion of paTienTs in group a (CliniCal diagnosis of prom) and group b (ConTrols) aCCording To qualiTaTive β-hCg 
test of vaginal fluid and nitrazine strips.

Diagnostic test n (%) Group A (RPM) †n= 45 Group B (Controls) n=45 Total p-value ‡
β-hCG qualitative *

  Positive
  Negative

35 (77.8)
10 (22.2)

8 (17.8)
37 (82.2)

43 (47.8)
47 (52.2)

<0.001

Nitrazine test
  Positive
  Negative

38 (84.4)
7 (15.6)

15 (33.3)
30 (66.7)

53 (58.9)
37 (41.1)

<0.001

* β-hCG= Qualitative human chorionic gonadotropin beta subunit test with cut-off point of 25 mIU/mL
† PROM = Premature rupture of ovular membranes.
‡ Pearson's chi-square (X2) with significance level of p=0.05
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The measurement of qualitative β-hCG is the 
simplest and most practical tool and can be 
used in the emergency room of most health fa-
cilities(23). Among other potential advantages, it 
has been involved in the prediction of preterm 
delivery, due to a significantly higher vaginal 
level in patients undergoing preterm delivery 
without PROM than in patients with term de-
liveries(10,24,25). Furthermore, obtaining amniotic 
fluid noninvasively using a commercial β-hCG 
kit might even allow the evaluation of patients 
with severe oligohydramnios in whom amnio-
centesis is not possible, with a reliable detection 
rate(4,10,14).

Consideration should be given to the size of the 
sample and not generalize these results to na-
tional characteristics; and that a market-specif-
ic qualitative test of pregnancy is not set, but a 
cut-off point is established. Even with statisti-
cally significant results, we consider that future 
studies are needed that include a larger sample 
and the opportunity to consider new variables 
and correlations to systematically validate the 
measurement.

In conclusion, the qualitative β-hCG test shows 
an important diagnostic value and can corrob-
orate the early diagnosis of PROM, being a sim-
ple, rapid and accessible test. This study does 
not intend to establish it as the only diagnostic 
method, but as a presumptive test to be used in 
localities where there is no access to the totali-
ty of complementary tests to make an accurate 
diagnosis of PROM. The qualitative β-hCG test, 
given its practicality, advantage and easy acces-
sibility, is a useful tool for the detection of PROM 
in any part of the national territory where there 
is no gynecology and obstetrics service.
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