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Congo Red (CRD) Test in Prediction of Preeclampsia: An Innovative Mobile Health Solution
Preeclampsia (PE) is a life-threatening complicated pregnancy disorder characterized by new onset of 
hypertension (systolic and diastolic blood pressure of ≥ 140 and 90 mm Hg respectively), proteinuria (on dipstick 
≥ 2+), edema and thrombocytopenia (platelet count <100,000/μL) after 20 weeks of gestation. If left untreated, 
can be fatal for both the mother and child. PE has been associated with maternal organ dysfunction—includes 
renal insufficiency, inappropriate liver function, fetal growth retardation, neurological and hematological 
complications.1 It affects 2–8% of all pregnancies leading to prenatal morbidity and mortality worldwide. 
The epidemiology of preeclampsia is reported to be 8–10% of the pregnancies in India.2 The prevalence of 
the disease might vary in different populations and different ethnic groups. The pathogenesis of PE remains 
unclear but placenta plays an important role in development of the disease by mediating the poor placental 
development, endothelial dysfunction, trophoblast damage and aberrant angiogenesis. In preeclampsia, 
placenta becomes hypoxic which might trigger oxidative stress and increased placental apoptosis leading to 
defective endothelial dysfunction, uteroplacental circulation and worsens the placental perfusions.3 Therefore, failure of endothelial 
vascular development causes high blood pressure, increased vascular permeability and proteinuria. The clinical features of preeclampsia 
are unified and it targets the organs, which may cause seizures and stroke (brain), HELLP (hemolysis elevated liver enzymes, low platelet 
count (liver)) and proteinuria, glomerular endotheliosis (kidney). Several angiogenic factors such as soluble FMS-like tyrosine kinase -1(sFlt-
1), vascular endothelial growth factor (VEGF-1), soluble Endoglin (sEndoglin), placental growth factor (PlGF) are thought to be responsible 
for the regulation of placental vascular development. The only definitive treatment for this condition is early delivery of the fetus and the 
placenta. There are several risk factors causing the disease that include previous history of pregnancy and certain medical conditions such 
as gestational diabetes, type I diabetes, obesity, kidney diseases, thrombophilias, chronic high blood pressure, urinary tract infections 
and periodontal disease during pregnancy increase the risk of preeclampsia. The early and late pregnancy between age less than 20 and 
greater than 35 weeks, women who are carrying twins or more, prolonged interval pregnancies and women who develop gestational 
diabetes are at greater risk of developing PE.4 Therefore, prediction or detection of PE earlier is more important and biomarker plays an 
important role in prediction of PE earlier. A wide range of potential, novel biomarkers are being investigated and angiogenic factors are 
suggested for prediction of PE. Maternal plasma levels of these factors can indentify most patients in developing early preeclampsia 
correlated with disease severity and have prognostic value for maternal and/or perinatal complications.5 The availability of one or more 
reliable biomarkers helps to determine clinical responsiveness to diagnosis. Recent studies have reported that preeclampsia is a protein 
conformational disorder and associated with presence of amyloid proteins. Similar to amyloid proteins in Alzheimer’s disease, Parkinson’s 
disease, Huntington’s disease, PE showed affinity towards Congo red dye.6 It is proposed that amyloid proteins have a propensity to bind 
to Congo red dye excreted in the urine of preeclampsia women, well before the onset of clinical symptoms and activation of unfolded 
response pathway in the placenta is different between early-onset and late-onset PE. The maternal factor that leads to urinary misfolded 
protein appears to be shared by both early-onset and late-onset preeclampsia and thus represents a core pathophysiological event. 
These misfolded proteins accumulate in the urine, serum and the placenta of women with PE. A study by Buhimschi et al. demonstrated 
that Congo red test is useful for early diagnosis of preeclampsia and can be detected by a simple dot test technique using Congo red 
dye that binds with specific affinity to the β-sheet of amyloid fibrils of misfolded proteins.7 A study by Sailakshmi et al. confirmed the 
presence of urinary congophilia protein, and its usefulness in early prediction of preeclampsia using CRD test. This test also showed the 
presence of congophilia in PE women by 4–7 weeks prior to the onset of clinical symptoms. The sensitivity and the specificity of the test 
was 66.18% and 96.45% respectively. The positive predictive value (PPV) and negative predictive value (NPV) were 80.36% and was 92.86% 
respectively.8 A study by Nagarajappa et al. has shown that urinary congophilia level was elevated in preeclamptic women compared to 
normotensive pregnant women in the Indian population. The level of urine congophilia varies across the clinical subgroups of preeclampsia 
but the average level remains significantly higher than the normotensive pregnant women.9 The CRD test is now being investigated 
as an innovative mobile health solution in countries with limited resources as a diagnostic and prognostic tool for preeclampsia. The 
CRD test was not only effective in predicting preeclampsia but also useful in differentiating between preeclampsia and other forms of 
hypertension, as well as early onset and late onset preeclampsia. The CRD test can be used as a rapid test in prediction of PE and also as 
a diagnostic marker for the early diagnosis prior to the clinical manifestation of PE in low-income settings, as it is being an inexpensive, 
accurate, non-invasive, rapid and easy-to-perform test, with good specificity and sensitivity.
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