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Esplin, Michael Sean 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
International Society of Perinatal Obstetricians; Sep 2020; vol. 33 (no. 17); p. 2909-2912 

Publication Date: Sep 2020 

Publication Type(s): Journal Article 

PubMedID: 30614330 

Abstract:Objective: To determine the accuracy of Actim PROM®, Amnisure®, and ROM Plus® tests 
for detecting amniotic fluid proteins in the setting of blood contamination.Methods: IGFBP-1 and 
AFP are proteins present in high concentrations in amniotic fluid, and are detected by three 
commercially-available immunoassays used for diagnosing ruptured membranes: Actim PROM®, 
Amnisure®, and ROM Plus®. We used whole blood samples and diluted these with amniotic fluid 
(containing known concentrations of amniotic fluid proteins) to whole blood levels of 50, 20, 10, 5, 
and 1%. Actim PROM®, Amnisure®, and ROM Plus® tests were performed on each sample in 
duplicate according to package insert instructions. Results were interpreted independently at 5, 10, 
15, and 20 min by two obstetricians who were blinded to the concentrations of blood and amniotic 
fluid proteins in each sample. Results of each test were determined to be true positive, false 
negative, false positive, or true negative based on physician interpretation and whether amniotic 
fluid had been spiked into the samples in detectable concentrations. Overall accuracy, intraobserver 
concordance, and interobserver concordance, sensitivity, specificity, and predictive values for each 
test were calculated. Fisher exact test was used to compare test characteristics, with a p-value of 
<.05 considered significant.Results: Out of 120 tests performed, there were no false positive results 
for any test. Overall, ROM Plus® had better accuracy (97.9%) than Amnisure® (80.7%) or Actim® 
PROM (78.3%). Intra- and interobserver concordance were similar for all three tests (98-100%). ROM 
Plus® had significantly higher sensitivity than Amnisure® and Actim® PROM (p < .0001). There was no 
significant difference in sensitivity between Amnisure® and Actim® PROM (p = .51).Conclusion: ROM 
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Plus® maintains strong test characteristics for the detection of amniotic fluid proteins in the setting 
of blood contamination, and performs significantly better than Amnisure® and Actim® PROM tests in 
the presence of blood. 
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Author(s): Sean Esplin, M; Hoffman, Mathew K; Theilen, Lauren; Kupchak, Peter 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
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Publication Date: Aug 2020 

Publication Type(s): Journal Article 
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Abstract:Objective: To assess efficacy of immunoassays to diagnose spontaneous rupture of 
membranes (SROM).Study design: We performed a prospective, observational analysis comparing 
two immunoassays designed to diagnose SROM (rupture of membranes (ROM) Plus® and 
Amnisure®) to standard clinical assessment for SROM and 48 h follow-up. Subjects had a singleton 
pregnancy ≥15 weeks' and suspected SROM. Sterile speculum exam (SSE) for nitrazine, ferning and 
pooling was performed. Immunoassays were run by independent providers blinded to results of SSE. 
The primary outcome was a final diagnosis of SROM at 48 h after initial evaluation.Results: Three 
hundred twenty-four subjects were enrolled (121 (37.3%) with SROM and 203 (62.7%) without 
SROM). Both ROM Plus® and Amnisure® had sensitivities and specificities >91% for the primary 
outcome. McNemar's test revealed no significant difference between immunoassay test sensitivities 
and specificities.Conclusion: Both the ROM Plus® and Amnisure® immunoassays may be used to 
accurately diagnose SROM. Performance of the two immunoassays was statistically equivalent. 
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Abstract:BACKGROUNDRupture of membranes (ROM) before the onset of uterine contractions, 
particularly in pregnancies less than 37 weeks gestational age, is a common diagnostic problem in 
obstetrical practice. Timely detection of ROM is vital to support gestational age-specific 
interventions to optimize perinatal outcomes and minimize the risk of serious complications such as 
preterm delivery, fetal distress and maternal/fetal infections. Rapid bedside immunoassay tests 
designed to detect amniotic fluid proteins in cervicovaginal fluids have emerged as valuable clinical 
tools to provide timely ROM diagnosis.METHODSIn this prospective observational study, two 
commercially-available immunoassay tests (ROM Plus®, AmniSure®) were evaluated concurrently in 
111 pregnant women who presented with the chief complaint of ROM. Immunoassay results were 
compared to clinical parameters for determining ROM via comprehensive, retrospective clinical 
chart review. Diagnostic performance characteristics were calculated including sensitivity, specificity, 
positive predictive value (PPV), negative predictive value (NPV) and accuracy.RESULTSOverall, 
diagnostic performance characteristics were robust and similar between ROM Plus® and AmniSure®, 
respectively: sensitivity (96.4 and 89.3%), specificity (98.8 and 100%), PPV (96.4 and 100%), NPV 
(98.8% and 96.5) and accuracy (98.2 and 97.3%). For term patients (≥37 weeks gestation), the 
sensitivities were 93.8 and 81.3% and specificities were 97.1 and 100% for ROM Plus® and 
AmniSure®, respectively. For preterm patients (<37 weeks gestation), both immunoassay tests 
provided exact concordance with clinical confirmation of ROM resulting in 100% diagnostic 
accuracy.CONCLUSIONSBoth rapid immunoassay tests provided similarly excellent diagnostic 
accuracy for the rapid detection of ROM with only two discrepant results for ROM Plus® and three 
discrepant results for AmniSure® compared to clinical confirmation. The findings from this study 
recommend these tests for pregnant women presenting with suspected ROM to guide correct 
clinical management decisions to improve obstetrical and neonatal outcomes.TRIAL 
REGISTRATIONClinicalTrials.gov, NCT02208011 (1 August 2014). 
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Abstract:INTRODUCTION: We aim to determine the predictive values of ROM Plus and Amnisure by 
pre-test probability for SROM based on history. METHOD(S): We performed a secondary analysis of a 
multicenter prospective observational study of pregnant women with possible SROM. Participants 
underwent a targeted history, sterile speculum exam, ROM Plus, and Amnisure. A final diagnosis of 
SROM or no SROM was made based on chart review. Women were considered to have had a high 
pre-test probability of SROM if they presented for leakage of fluid or oligohydramnios and 
complained of leaking clear watery fluid requiring a pad, intermediate pre-test probability if they 
presented for leakage of clear mucous, and low pre-test probability if they presented for leakage of 
mucous not requiring a pad. Test characteristics for each immunoassay were calculated in the 
context of pre-test probabilities for SROM. RESULT(S): A total of 324 women were enrolled, of whom 
121 (37.4%) had a final diagnosis of SROM. Within the high pre-test probability group (n=113), 64 
women (56.6%) had a confirmed final diagnosis of SROM. Within the intermediate pre-test 
probability group (n=48), 21 women (44%) had a confirmed final diagnosis of SROM. Within the low 
pre-test probability group (n=43), 9 women (20.9%) had a confirmed final diagnosis of SROM. The 
test characteristics for each immunoassay in the setting of each pre-test probability category are 
provided in Table 1 and Table 2. CONCLUSION(S): Although overall test characteristics for both 
immunoassays are favorable, a positive result in a woman with otherwise low clinical suspicion for 
SROM should be interpreted with caution. (Figure Presented). 
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PubMedID: 27274316 

Available  at Medical devices (Auckland, N.Z.) -  from Europe PubMed Central - Open Access  

Abstract:Accurate and timely diagnosis of rupture of fetal membranes is imperative to inform and 
guide gestational age-specific interventions to optimize perinatal outcomes and reduce the risk of 
serious complications, including preterm delivery and infections. The ROM Plus is a rapid, point-of-
care, qualitative immunochromatographic diagnostic test that uses a unique monoclonal/polyclonal 
antibody approach to detect two different proteins found in amniotic fluid at high concentrations: 
alpha-fetoprotein and insulin-like growth factor binding protein-1. Clinical study results have 
uniformly demonstrated high diagnostic accuracy and performance characteristics with this point-of-
care test that exceeds conventional clinical testing with external laboratory evaluation. The 
description, indications for use, procedural steps, and laboratory and clinical characterization of this 
assay are presented in this article. 
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Abstract:OBJECTIVEAccurate and timely diagnosis of rupture of membranes (ROM) is imperative to 
allow for gestational age-specific interventions. This study compared the diagnostic performance 
characteristics between two methods used for the detection of ROM as measured in the same 
patient.METHODSVaginal secretions were evaluated using the conventional fern test as well as a 
point-of-care monoclonal/polyclonal immunoassay test (ROM Plus(®)) in 75 pregnant patients who 
presented to labor and delivery with complaints of leaking amniotic fluid. Both tests were compared 
to analytical confirmation of ROM using three external laboratory tests. Diagnostic performance 
characteristics were calculated including sensitivity, specificity, positive predictive value (PPV), 
negative predictive value (NPV), and accuracy.RESULTSDiagnostic performance characteristics 
uniformly favored ROM detection using the immunoassay test compared to the fern test: sensitivity 
(100% vs. 77.8%), specificity (94.8% vs. 79.3%), PPV (75% vs. 36.8%), NPV (100% vs. 95.8%), and 
accuracy (95.5% vs. 79.1%).CONCLUSIONSThe point-of-care immunoassay test provides improved 
diagnostic accuracy for the detection of ROM compared to fern testing. It has the potential of 
improving patient management decisions, thereby minimizing serious complications and perinatal 
morbidity. 
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7. The effect of maternal blood on the performance of the AmniSure ROM test (PAMG-1) and the 
ROM plus test (AFP & IGFBP-1) for the diagnosis of premature rupture of the fetal membranes 
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Author(s): Sabio E. 

Source: Clinical Chemistry; Oct 2013; vol. 59 (no. 10) 

Publication Date: Oct 2013 

Publication Type(s): Conference Abstract 

Abstract:OBJECTIVE: To determine at what percentage admixture of maternal blood plasma in a 
saline solution-based sample, 50% of the AmniSure ROM Tests, read at 5 and 10 minutes, and 50% 
of the ROM Plus Tests performed will turn positive. INTRODUCTION: Vaginal bleeding may occur in 
over one third of patients presenting with signs and symptoms of PROM. This can pose a threat for 
obtaining an accurate PROM diagnosis using biomarker tests because the concentrations of PAMG-1, 
AFP and IGFBP-1 in maternal blood can be above the thresholds of the respective tests. The 
AmniSure ROM Test and the ROM Plus Test have comparable FDA cleared sensitivities (98.9% and 
99%, respectively); however, a significant difference lies between their FDA cleared specificities 
(98.1% and 75%, respectively). Method(s): Human blood was obtained from pregnant patients who 
had a gestational age greater than 34 weeks. The blood samples were centrifuged to remove the red 
blood cells from the sample, and the plasma was collected for testing. Two 0.5 ml samples were 
made for each patient by mixing the plasma with 0.9% normal saline to give the following 
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percentages of plasma: 5%, 10%, 15%, 20%, 25%, 30%, 40%. The samples from each patient were 
tested using the AmniSure ROM Test and the ROM Plus Test in accordance with their respective 
package inserts. Results were interpreted at 5 minutes and at 10 minutes for the AmniSure ROM 
Test and between 5-20 minutes for the ROM Plus Test as follows: a score of 0 was recorded if no line 
was present (invalid), 1 was recorded if one line was present (negative), and a 2 was recorded if 2 
lines were present (positive). Result(s): In total, 113 AmniSure ROM Tests and 98 ROM Plus Tests 
were performed on 19 different donors. At the 15% level, the ROM Plus test turned positive in 50% 
of cases, while at the 30% dilution level 50% of the AmniSure ROM Tests (read at 10 minutes) turned 
positive and at the 60% dilution level 50% of the AmniSure ROM Tests (read at 5 minutes) turned 
positive. Conclusion(s): The ROM Plus Test is more likely than the AmniSure ROM Test to provide a 
false positive result in the presence of blood. This finding further reinforces the FDA warning on the 
labeling of the ROM Plus Test regarding the test's specificity. In samples with only a 15% admixture 
of maternal blood plasma (a likely concentration in the clinical setting), the ROM Plus Test has a 50% 
chance of giving a positive result while the AmniSure ROM Test has only a 7% chance when read at 
10 minutes, and a 0% chance when read at 5 minutes. 
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Abstract:Background: ROM-Plus (Clinical Innovations) is a recently approved test for rupture of fetal 
membranes, intended for use at point-of-care. The test is a lateral flow sandwich immunoassay for 
detection of either placental protein 12 (PP12, or insulinlike growth factor binding protein-1, IGFBP-
1) or alpha-fetoprotein (AFP) in vaginal pool fluid, as markers for presence of amniotic fluid. We 
investigated analytical and operational characteristics of the assay: sensitivity for detection of 
controls, stability of controls, dilution factor of swab samples, and titre of near-term amniotic fluid 
and of biological fluids other than amniotic fluid. Method(s): Operation of the assay was according to 
manufacturer's instructions, using either direct application (DA) of fluids to the application point (as 
for controls) or by application after swab transfer (ST) to diluent (as for samples), as noted. Controls 
are provided in sealed glass ampules within pliable plastic holders. For positive control, release of 
solvent by breakage of the ampule subsequently dissolves lyophilized protein within the holder. The 
holder is also a dropper device for direct application of fluid to the application point. For vaginal pool 
samples, a plastic holder with diluent is provided wherein a swab sample is placed for elution of 
sample from the swab. After score-point breakage of the tip which then remains in the diluent, the 
holder has an attached dropper cap wherewith sample is applied. A dye-diffusion timer on the 
device is activated by finger. Samples are to be read as positive or negative by appearance of a line 
at the test position not more than 20 min after sample application. Result(s): Mass-carrying 
capability of swab for 7 g/dL albumin solution was on average 79+/-13 muL (n = 6); given diluent 
volume of 380 muL, this indicated an average minimum dilution for ST samples of 18%. Positive 
control (stated concentrations [AFP] = 600 ng/mL, PP12 = 20 ng/mL) was positive (DA) to 1:30 
dilution, consistent with stated device analytical sensitivity ([AFP] = 150 ng/mL, PP12 = 5 ng/mL) for 
ST when accounting for ST dilution. Control 1:8 titre remained positive (DA) after 10 days storage 
either refrigerated or frozen. By ST, near-term pregnancy pooled, previously frozen amniotic fluid 
(submitted for fetal lung maturity testing) was positive to titre less than 1:3000. EDTA-whole blood 
samples from males, non-pregnant females (<36 years of age), and near-term pregnant females 
were all positives by ST. Pooled plasma specimens for near-term pregnant females were positive by 



ST to titre between 1:3 and 1:10. Urine from near-term pregnancy was negative (ST). Conclusion(s): 
Positive ROM-Plus ST results for samples other than amniotic fluid are likely due to high test 
sensitivity for IGFBP-1. Compared to amniotic fluid, nearterm pregnancy plasma samples were 
positive by ST application only at low titre (>1:10). Thus, barring bloody samples, a test positive by ST 
is likely the result of the presence of amniotic fluid, in accordance with premise and intent of the 
assay. Analytical performance results verified manufacturer's FDA-approval studies. The operational 
design of the ROM-Plus assay was judged to be highly suitable for use as point-of-care testing. 
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