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1. Substituting whole blood for urine in a bedside pregnancy test. 

Author(s): Fromm, Christian; Likourezos, Antonios; Haines, Lawrence; Khan, Abu N G A; Williams, 
Janet; Berezow, Joel 

Source: The Journal of emergency medicine; Sep 2012; vol. 43 (no. 3); p. 478-482 

Publication Date: Sep 2012 

Publication Type(s): Research Support, Non-u.s. Gov't Comparative Study Journal Article Validation 
Studies 

PubMedID: 21875776 

Abstract:BACKGROUND Point-of-care testing for rapid detection of pregnancy in women of 
reproductive age is common practice in the emergency department. Commercially available rapid 
human chorionic gonadotropin (hCG) immunoassays are validated for use with urine and serum, but 
not whole blood.STUDY OBJECTIVES We assessed the validity of using whole blood to detect 
pregnancy using a point-of-care hCG assay by comparing it to a laboratory quantitative serum hCG 
assay as the criterion standard.METHODS A convenience sample of female patients of reproductive 
age (18-51 years) submitted 5mL of whole blood, from which two drops were immediately applied 
to a point-of-care hCG kit, with results recorded at 10min. The remainder of each whole blood 
specimen was sent to the hospital laboratory for the criterion-standard quantitative serum hCG 
assay. The criterion standard for a positive pregnancy test was defined as quantitative serum hCG≥5 
mIU/mL. Investigators performing the whole blood test and laboratory technicians performing the 
quantitative serum assay were blinded to one another's results.RESULTSThere were 633 patients 
enrolled, with a mean age of 30 years (± 7.7 years); 34% of the patients were pregnant. Overall, the 
whole blood pregnancy test was 95.8% sensitive (negative predictive value 97.9%), whereas the 
urine test was 95.3% sensitive (negative predictive value 97.6%); the specificity and positive 
predictive value of both tests was 100%.CONCLUSION Using a standard point-of-care qualitative hCG 
immunoassay kit, whole blood may be used for rapid detection of pregnancy with similar, or greater, 
accuracy than urine. 
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2. Substituting capillary blood for urine in point-of-care pregnancy tests 

Author(s): Lafleche M.; Parent A.; Katherine Conrad E.; Bignucolo A. 

Source: Canadian Journal of Emergency Medicine; May 2018; vol. 20 

Publication Date: May 2018 

Publication Type(s): Conference Abstract 

Abstract:Introduction: When a female presents with abdominal pain and vaginal bleeding, a positive 
b-hcg level helps in the diagnosis of an ectopic pregnancy. A timely diagnosis as well as management 
is required for these cases. In many emergency departments, there can be delays in laboratory 
processing of quantitative b-hcg levels as well as qualitative urine pregnancy tests. In others, 
especially in rural hospitals in Canada, the laboratory closes at night and these tests cannot be 
processed until the morning. This may also help decrease length of stay for some patients in the 
emergency department. There are currently new point-of-care b-hcg tests on the market using 
capillary blood, but these are expensive and not readily available. The purpose of the study is to 
validate the most inexpensive point of care urine pregnancy tests readily available on the market for 
use with capillary blood samples. These point-of-care tests have only been studied with urine and 
whole blood. If validated with capillary blood, it would allow for a very practical, rapid, and 
inexpensive test which could help doctors and nurses to triage patients in a timely and more 
efficient fashion. Methods: In our emergency department, 385 patients between the ages of 18-50 
with possible pregnancy, abdominal pain or vaginal bleeding will be included in the study. A capillary 
blood sample will be taken and applied to a cassette point-of-care pregnancy test with four drops of 
saline. Two independent investigators will assess the test. The results will be compared to a 
quantitative serum hCG assay and urine. If these tests are not done as part of the patients medical 
care, the patient will be contacted one month after to enquire if the patient is pregnant or not. The 
sensitivity, specificity, positive and negative predictive values will be calculated. Results: Data 
colleciton will begin in January 2018. Conclusion: No conclusions can yet be drawn. 
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3. Novel use of a urine pregnancy test using whole blood. 

Author(s): Habboushe, Joseph P; Walker, Graham 

Source: The American journal of emergency medicine; Sep 2011; vol. 29 (no. 7); p. 840 

Publication Date: Sep 2011 

Publication Type(s): Case Reports Journal Article 

PubMedID: 20708881 

Available  at The American journal of emergency medicine -  from ProQuest (Hospital Premium 
Collection) - NHS Version  

Abstract:We present the case of a 35-year-old woman with hypotension and abdominal tenderness 
after acute vomiting and syncope. The patient had been breast-feeding since the birth of a child 8 
months earlier, was not yet menstruating, and felt that she was having a reaction to sushi. She was 
unable to provide a urine sample during initial evaluation, and a drop of whole blood was therefore 
applied to a qualitative urine human chorionic gonadotropin point-of-care test. This test result was 
positive for pregnancy, ultrasound revealed free fluid in the abdominal cavity, and emergency 
laparotomy by our gynecologists confirmed ruptured ectopic pregnancy. Often, patients are too 
unstable or dehydrated to provide a urine sample; and serum human chorionic gonadotropin testing 
may be difficult to obtain in a timely fashion. This use of the point-of-care urine qualitative test has 
not been previously described and may be valuable in cases where rapid diagnosis is critical. 
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4. Comparison of result times between urine and whole blood point-of-care pregnancy testing 

Author(s): Gottlieb M.; Wnek K.; Moskoff J.; Christian E.; Bailitz J. 

Source: Western Journal of Emergency Medicine; 2016; vol. 17 (no. 4); p. 449-453 

Publication Date: 2016 

Publication Type(s): Article 

PubMedID: 27429695 

Available  at Western Journal of Emergency Medicine -  from PubMed Central  

Abstract:Introduction: Point-of-care (POC) pregnancy testing is commonly performed in the 
emergency department (ED). One prior study demonstrated equivalent accuracy between urine and 
whole blood for one common brand of POC pregnancy testing. Our study sought to determine the 
difference in result times when comparing whole blood versus urine for the same brand of POC 
pregnancy testing. Methods: We conducted a prospective, observational study at an urban, 
academic, tertiary care hospital comparing the turnaround time between order and result for urine 
and whole blood pregnancy tests collected according to standard protocol without intervention from 
the investigators. After the blood was collected, the nurse would place three drops onto a Beckman 
Coulter ICON 25 Rapid HCG bedside pregnancy test and set a timer for 10 minutes. At the end of the 
10 minutes, the result and time were recorded on an encoded data sheet and not used clinically. The 
same make and model analyzer was also used for urine tests in the lab located within the ED. The 
primary outcome was the difference in mean turnaround time between whole blood in the ED and 
urine testing in the adjacent lab results. Concordance between samples was assessed as a secondary 
outcome. Results: 265 total patients were included in the study. The use of whole blood resulted in a 
mean time savings of 21 minutes (95% CI 16-25 minutes) when compared with urine (p<0.001). 
There was 99.6% concordance between results, with one false negative urine specimen with a 
quantitative HCG level of 81 mIU/L. Conclusion: Our results suggest that the use of whole blood in 
place of urine for bedside pregnancy testing may reduce the total result turnaround time without 
significant changes in accuracy in this singlecenter study.Copyright © 2016 Gottlieb et al. 
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5. Performance of qualitative urinary hCG assays. 

Author(s): Nickmans, S; Vermeersch, P; Van Eldere, J; Billen, J 

Source: Acta clinica Belgica; Aug 2014; vol. 69 (no. 4); p. 277-279 

Publication Date: Aug 2014 

Publication Type(s): Journal Article 

PubMedID: 24846178 

Available  at Acta clinica Belgica -  from ProQuest (Hospital Premium Collection) - NHS Version  

Abstract:Significant differences in the sensitivity of eight frequently used qualitative urine human 
chorionic gonadotropin (hCG) tests in Belgium were observed in this study. Although most 
manufacturers claimed to detect hCG levels as low as 25 mIU/ml, only two out of six tests for home 
use and one out of two tests for professional use only, achieved the claimed detection limit. 
According to a survey, we performed among 20 acute care hospitals, 80% of the surveyed hospitals 
claimed to use these types of hCG analysis in a diagnostic setting. Unsatisfactory performance of 
these point-of-care testing (POC) assays for urinary hCG could have major consequences in a hospital 
setting, exposing the early pregnant woman to harmful diagnostic and therapeutic procedures. 
Although qualitative urine hCG tests are rapid and convenient, determination of hCG in blood 
remains the gold standard for the diagnosis of pregnancy. 
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6. Should the Qualitative Serum Pregnancy Test Be Considered Obsolete? 

Author(s): Furtado L.V.; Lehman C.M.; Grenache D.G.; Thompson C. 

Source: American Journal of Clinical Pathology; Feb 2012; vol. 137 (no. 2); p. 194-202 

Publication Date: Feb 2012 

Publication Type(s): Article 

PubMedID: 22261443 

Available  at American Journal of Clinical Pathology -  from Oxford Journals - Medicine  

Available  at American Journal of Clinical Pathology -  from ProQuest (Hospital Premium Collection) - 
NHS Version  

Available  at American Journal of Clinical Pathology -  from Free Medical Journals . com  

Abstract:Qualitative and quantitative serum human chorionic gonadotropin (hCG) tests are used to 
diagnose pregnancy. We assessed physicians'perceptions and compared turnaround times (TATs) 
and performance characteristics of both tests. We surveyed 1,058 physicians about their perceptions 
of hCG tests. Seven months of TAT data were analyzed. hCG was measured in all qualitative samples. 
Pregnancy status was determined by chart review. Of the physicians surveyed, 183 responded. 
Fortynine percent preferred qualitative over quantitative serum tests for determining pregnancy 
status. Physicians were willing to wait 45 minutes for results from either test. Qualitative tests are 
performed faster than quantitative tests, but TATs were not significantly different when sample 
transport time was considered. The negative predictive value of both tests was 99.9%. Qualitative 
serum hCG testing could be replaced by quantitative hCG tests, but there is no clear advantage to 
doing so. © American Society for Clinical Pathology. 
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7. Serum vs urine pregnancy test: The effect on emergency department disposition times in 
females with abdominal pain requiring radiographic study 

Author(s): Fuentes R.; Huda Naeem T.; Lui H.; McKeown T. 

Source: Annals of Emergency Medicine; Oct 2017; vol. 70 (no. 4) 

Publication Date: Oct 2017 

Publication Type(s): Conference Abstract 

Abstract:Study Objectives: Patient length of stay (LOS) is one of the important metrics of efficiency 
for any emergency department (ED). Previously, urine pregnancy test (UPT) was assumed to be less 
expensive and faster to perform. However, it involves sample collection time followed by processing 
time. On the contrary, serum qualitative pregnancy test (SQPT) is performed in lab along with other 
blood tests ordered without additional collection time making collection time a rate-limiting step. 
Although a literature review was performed, only two articles were found comparing time to result 
and test accuracy of urine point-of-care pregnancy test and serum point-of-care pregnancy test. Our 
study is the first of its kind to compare patient LOS in the ED based on UPT vs SQPT. The purpose of 
our study was to investigate differences in LOS of ED patients with a complaint of abdominal pain. 
We hypothesized that females aged 14-50 years old, with abdominal pain, requiring radiographic 
test had increased ED LOS compared to males with similar complaint and imaging due to pregnancy 
status determination. The objectives were to investigate any difference between LOS of female vs 
male patients presenting with abdominal pain requiring imaging study and to determine if SQPT 
alone would decrease overall LOS for females patients aged 14-50. Methods: To test our hypothesis, 
we ran an IRB-approved study. Initially, we conducted a retrospective study of ED LOS for patients 
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aged 14-50 with abdominal pain receiving radiographic study. 3 groups were studied: Group 1: 
Males, ages 14-50 years, with abdominal pain, requiring radiographic imaging Group 2: Females with 
UPT, ages 14-50 years, with abdominal pain, requiring radiographic imaging Group 3: Females with 
SQPT, ages 14-50 years, with abdominal pain, requiring radiographic imaging Later, we conducted a 
prospective study from 02/17/17 to 03/27/17 requesting all ED providers to order SQPT on all 
females 14-50 with abdominal pain likely requiring radiologic study. We compared these patients to 
male patients 14-50 with similar complaint and imaging. Results: According to retrospective study 
data, males had a reduced LOS compared to the other 2 groups; UPT and SQPT. Males 14-50 Average 
(Avg) LOS: 317.66m Females 14-50 UPT Avg LOS: 331.60m Females 14-50 SQPT Avg LOS: 357.00m 
According to our prospective study data, there is a decrease of 73.6m compared to previous females 
with SQPT and 48.2m compared to previous females with UPT. In the prospective study, SQPT had a 
40.6 m shorter LOS than UPT. Males Avg LOS: 318.3m Females SQPT Avg LOS: 283.4m Conclusions: 
Our results demonstrate that SQPT conducted along with other blood samples in our ED decreased 
LOS by an average of 73.6m for females. Additionally, using SQPT decreased females LOS by 34.9m 
compared to males. A decrease in LOS in the ED leads to increased patient satisfaction, increased 
bed utilization, and likely increased ED revenue. 
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8. Can the quantitative serum hCG test replace the qualitative detection of hCG in serum? 

Author(s): Furtado L.V.; Lehman C.M.; Grenache. D.G.; Thompson C. 

Source: American Journal of Clinical Pathology; Sep 2011; vol. 136 (no. 3); p. 464-465 

Publication Date: Sep 2011 

Publication Type(s): Conference Abstract 

Available  at American Journal of Clinical Pathology -  from Oxford Journals - Medicine  

Available  at American Journal of Clinical Pathology -  from ProQuest (Hospital Premium Collection) - 
NHS Version  

Abstract:The qualitative detection of chorionic gonadotropin (CG) in serum using rapid, point-of-
care tests is used for pregnancy diagnosis. Laboratories may also perform quantitative CG tests 
which, compared to qualitative tests, may have greater analytical sensitivity but longer analytical 
times. The objectives of this study were to compare the turnaround times (TAT) and the analytical 
sensitivities for qualitative and quantitative serum CG tests and to assess physician perceptions of 
the clinical performance of these tests. The TATs for 920 qualitative and 1,186 quantitative CG tests 
performed at the University of Utah Hospital laboratory over 6 consecutive months were 
determined. Two TAT definitions were used: the total TAT (TTAT) was the time from test order to 
result reporting, and the lab TAT (LTAT) was the time from sample receipt to result reporting. 
Samples with a TAT more than 24 hours or less than 5 minutes, add-on tests, and samples from 
women younger than 18 years were excluded. 739 samples had enough volume to perform both 
qualitative (detection limit, 25 IU/L) and quantitative CG tests. A Web-based survey regarding 
perceptions and expectations of CG tests was sent to 1,058 University physicians. The mean +/- SD 
LTAT for 910 qualitative CG tests was 43 +/- 48 minutes and was significantly (P < .0001) shorter than 
the 58 +/- 41 minutes for 1,109 quantitative tests. The mean +/- SD TTAT for 904 qualitative CG tests 
was 203 +/- 231 minutes and was not significantly different (P = .20) from the 133 +/- 147 minutes 
for 1,115 quantitative tests. Of 739 samples, 50 had a CG concentration more than 5 IU/L 
(considered positive). Compared to quantitative tests, qualitative tests were 80% sensitive, 100% 
specific, and had positive and negative predictive values of 100% and 98.5%, respectively. CG 
concentrations ranged from 6 to 31 IU/L in the 10 false-negative samples. 183 (17%) of survey 
respondents provided sufficient data for analysis. When pregnancy status needed to be known with 
greatest certainty, 59% and 25% preferred to use quantitative and qualitative CG tests, respectively 
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(P < .0001); 88% and 80% were willing to wait up to 45 minutes for results from quantitative and 
qualitative tests, respectively (P = .05). Qualitative serum CG tests can be performed faster than 
quantitative tests, but the TTATs are similar for both. Qualitative tests may fail to detect low CG 
concentrations. Physicians prefer quantitative serum CG tests when pregnancy status is to be known 
with high certainty and are willing to wait up to 45 minutes for results from either test. Quantitative 
tests can be substituted for qualitative tests and still fulfill physician expectations. 
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9. Cost effectiveness of an accurate and rapid assay for serum human chorionic gonadotropin in 
suspected ectopic pregnancy 

Author(s): Gennis P.; Gallagher E.J.; Andersen F.; Hain L. 

Source: American Journal of Emergency Medicine; 1988; vol. 6 (no. 1); p. 4-6 

Publication Date: 1988 

Publication Type(s): Article 

PubMedID: 3120741 

Abstract:The cost effectiveness and clinical utility of a simple, rapid, and accurate pregnancy test in 
the evaluation of suspected ectopic gestation were studied. The introduction of the qualitative 
serum assay for human chorionic gonadotropin into our outpatient department during a 1-month 
period was associated with a significant decrease in culdocenteses (p < 0.001), ultrasound 
examinations (p < 0.025), and hospital admissions (p < 0.01), with a net projected institutional 
reduction in health care costs of $123,000 annually. 
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10. Utility of a sensitive bedside serum pregnancy test 

Author(s): Gennis P.; Hain L.; Andersen H.F.; Gallagher E.J. 

Source: Annals of Emergency Medicine; 1987; vol. 16 (no. 6); p. 659-661 

Publication Date: 1987 

Publication Type(s): Article 

PubMedID: 3555183 

Abstract:The authors compared the performance characteristics of a rapid qualitative serum 
pregnancy test with a standardized quantitative assay for human chorionic gonadotropin in the 
evaluation of women with suspected ectopic pregnancy. At a threshold value of 25 mIU/mL, the 
rapid assay demonstrated a sensitivity of 100% and a specificity of 96%. 
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11. Accurate diagnosis of early ectopic pregnancy 

Author(s): Weckstein L.N.; Boucher A.R.; Tucker H. 

Source: Obstetrics and Gynecology; 1985; vol. 65 (no. 3); p. 393-397 

Publication Date: 1985 

Publication Type(s): Article 

PubMedID: 3883266 

Abstract:Commonly used preoperative diagnostic procedures were analyzed for their ability to 
predict the presence of early ectopic pregnancy. Patients presenting to the emergency room with 
acute onset of pelvic pain were evaluated with culdocentesis, pelvic ultrasonography, and qualitative 
serum and urine pregnancy testing. Clinical examination and urine pregnancy testing were found to 
be poor predictors of either the presence or absence of an early ectopic pregnancy. The combination 
of a sensitive serum human chorionic gonadotropin (hCG) determination and pelvic ultrasonography 
accurately predicted ectopic pregnancy in 93% of proved cases. This predicted accuracy was superior 
to that of culdocentesis alone or in combinations of culdocentesis and ultrasound or qualitative 
serum pregnancy testing. 
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12. Analytical versus clinical sensitivity and specificity in pregnancy testing. 

Author(s): Emancipator, K; Cadoff, E M; Burke, M D 

Source: American journal of obstetrics and gynecology; Mar 1988; vol. 158 (no. 3); p. 613-616 

Publication Date: Mar 1988 

Publication Type(s): Journal Article 

PubMedID: 3348324 

Abstract:A typical urine pregnancy test with the enzyme-linked immunoassay for human chorionic 
gonadotropin (Tandem Icon human chorionic gonadotropin) was performed as was a qualitative 
serum radioimmunoassay for human chorionic gonadotropin when the positive cutoff for the latter 
was set at 30 IU/L. There was 99.5% concordance between the two methods when performed on 
871 simultaneous urine and serum specimens. Although the serum radioimmunoassay can detect 
levels of human chorionic gonadotropin as low as 10 IU/L, in this study the majority of patients with 
serum levels between 10 and 30 IU/L were not pregnant on clinical follow-up. Of nine patients with 
adequate clinical follow-up, a negative urine pregnancy test result, and a serum human chorionic 
gonadotropin level between 10 and 30 IU/L, only one proved to be pregnant. The Tandem Icon 
human chorionic gonadotropin urine test is sufficient for routine pregnancy testing and to rule out 
the need for immediate intervention in cases of ectopic pregnancy. 
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13. Highly sensitive qualitative methods for serum choriogonadotropin (hCG): clinical specificity 
studies. 

Author(s): Bandi, Z L; Schoen, I; DeLara, M 

Source: Clinical chemistry; May 1987; vol. 33 (no. 5); p. 677-681 

Publication Date: May 1987 

Publication Type(s): Comparative Study Journal Article 

PubMedID: 2436832 

Abstract:We screened six highly sensitive kits, designed for serum pregnancy tests, for false-positive 
results. The two best were then evaluated more extensively. The "BETA-hCG MAIA-clone" (I) and the 
"TANDEM ICON" (II) kits gave only negative results for 100 sera from men at 5, 10, and 25 int. units/L 
(1st IRP). Of 100 serum specimens from post-menopausal women three and 10 were hCG positive by 
the II and the I reagents, respectively, but only at the 5 int. units (1st IRP) of hCG per liter level of 
sensitivity. At 10 and 25 int. units/L, all specimens were negative by both tests. The manufacturers of 
these kits recommend pregnancy testing only at the 25 int. units/L level of analytical sensitivity. By 
quantitative methods, hCG concentrations in the II positive samples ranged from 6 to 20 int. units/L 
(1st IRP) and lutropin concentrations were between 130 to greater than 150 int. units/L. The medical 
records of the corresponding patients did not support the presence of trophoblast or any other hCG-
secreting tissues. During 15 months of routine use of the II reagents at an analytical sensitivity of 25 
int. units/L (1st IRP) hCG for pregnancy testing (greater than 4000 serum specimens from pre-
menopausal women), the staff has not reported to us any suspected false-positive findings. 
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