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Abstract

Serum samples are generally used for the measurement of human chorionic gonadotrophin (hCG) to calculate second-trimester maternal screening 
results. Lower hCG concentrations correlate with a lower calculated risk of Down syndrome (DS). Hence, erroneously low hCG results due to fibrin 
clot may lead to misinterpretation. We present a 23-year-old woman with a pregnancy of 17+3 weeks. Blood was taken into the Becton-Dickinson 
(BD) vacutainer SST-II Advance tube (Ref: 367955). The hCG test was performed on Immulite 2000 XPi analyser (Siemens Healthcare Diagnostics Inc, 
Tarrytown, USA) with original reagents. The results of the same sample were found as 2566 U/L, 18,153 U/L, and 7748 U/L. Three consecutive results 
after removal of the small fibrin clot and recentrifugation were 18,878, 20,255, and 22,339 U/L. The risk of DS and MoM for the concentration of 2556 
U/L hCG was < 1/10,000 and 0.14, respectively. For a hCG concentration of 20,255 U/L, these values were 1/5632 and 1.13, respectively. Laboratory 
professionals and technicians should be aware that erroneously low hCG results can be measured with the Immulite 2000 XPi due to interference 
from small fibrin clots. Falsely underestimated hCG values reduce the MoM values and thus the calculated risk of DS.
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Introduction

Human chorionic gonadotrophin (hCG) is a glyco-
protein hormone released by trophoblast cells 
that is commonly used to diagnose pregnancy, ec-
topic pregnancy, and hydatiform moles (1). The bi-
ologically active hCG molecule is formed by the 
expression of genes encoding both the alpha and 
beta subunits (2). The concentration of hCG is also 
measured in screening tests in the second trimes-
ter along with unconjugated estriol (uE3) and al-
pha-fetoprotein (AFP). Immunoassay procedures 
are used to evaluate these tests. In addition, risk is 
calculated by adding ultrasound findings, patient 
history, and demographic data (3). 

Down syndrome (DS) is the most common prena-
tal chromosomal anomaly, with a prevalence of 
1/600 - 1/800 pregnancies (4). The second-trimes-
ter test has a higher specificity percentage of 80% 

with a false positive percentage of 5% for DS, and 
provides useful data to describe various fetal 
anomalies such as neural tube defects in Western 
countries (5). The goal of second-trimester screen-
ing testing is to identify women at increased risk 
for affected pregnancy and to maximize the 
achievable benefit for them (3).  

Blood clotting in the primary tube is a normal pro-
cess that can also be augmented by using specific 
clot activators (6,7). Fibrinogen is a plasma glyco-
protein that is converted to fibrin by thrombin 
during bound proteolysis (8,9). Fibrinogen is high-
ly heterogenous because of phosphorylation, par-
tial proteolysis or sulfation of amino acids, alterna-
tive splicing, and genetic polymorphisms (10). Se-
rum separator tubes with separator gel are now 
generally used in the immunoassay laboratory be-
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cause the barrier gel that simplifies the rapid and 
complete separation of serum from the cellular 
structure of blood (11).

As far as we searched, we could not find any study 
on how the clot in serum affects hCG measure-
ments, although it is known as a source of preana-
lytical errors. In this case study, we tried to explain 
how a very small clot in serum, which could not be 
noticed at the first examination, as a source of pre-
analytical error, can lead to misinterpretation of 
the results of DS screening.

Laboratory analysis 

We described here a case of a 23-year-old woman 
who applied the gynecology policlinic for second-
trimester screening in May 2022. This case report 
was prepared with the informed consent of the 
patient. The patient had no known history of dia-
betes mellitus or hypertension. She was a smoker. 
This was her second pregnancy and she had a 
healthy living daughter. She did not take any med-
ications and especially anticoagulant therapy. The 
fetal biparietal diameter (BPD) measured by ultra-
sonography was 37.3 mm. Blood was taken into 
the BD vacutainer SST II Advance tube (Ref 367955) 
in the sampling room of the gynecology and ob-
stetrics department. The sample was centrifuged 
at 4000 rpm for 10 minutes. 

The hCG was measured on an Immulite 2000 (Sie-
mens Healthcare Diagnostics Inc, Tarrytown, USA). 
It is a solid-phase, two-site chemiluminescent im-
munometric assay and has two reagents: hCG Rea-
gent Wedge 11.5 mL alkaline phosphatase (REF 
L2KCG6, lot 469) and hCG Bead Pack coated with 
monoclonal murine anti-hCG (REF L2CG12, lot 416). 
The measurement method of hCG was a solid-
phase, two-site chemiluminescence immunomet-
ric assay. A high concentration of hCG in the sam-
ple means a high luminescence signal due to the 
reaction of antibodies in the reagents. Human 
chorionic gonadotrophin, AFP and uE3 were meas-
ured on the same Immulite 2000 XPi Siemens ana-
lyser with a chemiluminescent immunoassay 
method. 

The initial hCG result was 2566 U/L. Alpha-fetopro-
tein and uE3 concentrations were 45.9 ng/mL and 
0.986 ng/mL, respectively, and were measured in 
duplicate. The results were in agreement with 
each other for AFP and uE3. Measurement of these 
three parameters was performed in the clinical 
chemistry laboratory of a tertiary care hospital. 

Interventions and further investigations

When the initial hCG result was obtained as 2566 
U/L, it was noted that it was very low compared to 
the usual results and the test was repeated with 
the same sample. The repeated hCG result was 
18,153 U/L, and there was a significant difference 
between the two measurements, and the serum 
was analysed for the third time. The third result 
was 7748 U/L. After three measurements, the tech-
nician informed us and reported the inconsistency 
of three measurements. The sample showed no 
haemolysis, lipemia, bilirubinemia, or visible fibrin 
clots on the first visual examination. The second 
visual examination of the serum was performed 
closely under the light by rotating the tube 3-4 
times and turning it upside down. The second ex-
amination revealed a small fibrin clot that floated 
in the serum like a thin membrane and it was ap-
proximately 2 mm in size (Figure 1). This tiny fibrin 

Figure 1. Picture of the fibrin in the serum tube.
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clot could not be seen through the tube from a 
certain angle, but when the serum is moved 
enough it became visible. Furthermore, this tiny 
clot was also not visible when the tube was not 
viewed under the light. After the fibrin clot was re-
moved from the serum and the sample was recen-
trifuged, the hCG test was performed three times 
consecutively, and the results were found as 
18,878 U/L, 20,255 U/L, and 22,339 U/L. 

The Randox International Quality Assessment 
Scheme maternal screening program was used for 
the hCG, AFP, and uE3 tests. The performance of all 
three tests was acceptable in the last six months (< 
± 2SDI). Internal quality data also showed no viola-
tion of Wetsgard rules in the last six months with 
an average coefficient of variation of 9.52%, 5.9%, 
and 12.5% for hCG, AFP, and uE3, respectively.

The manufacturer’s package insert for hCG con-
tained general information about fibrin clots, and 
it was noted that centrifugation of serum samples 
without complete clotting can lead to fibrin for-
mation and false results. The package insert did 
not provide specific explanations about DS screen-
ing (12).

Manufacturer reported heterophilic antibodies in 
human serum can react with the immunoglobu-
lins included in the hCG assay components (12). 
However, it is eliminated in this case because re-
peated hCG measurements with the same sample 
were significantly different from each other. Addi-
tionally, when a fibrin clot was detected, the pres-
ence of heterophile antibodies was not consid-
ered.

In our hospital, the gynecology and obstetrics de-
partment is located in a separate building, and in 
this building, we have a laboratory unit where the 
screening samples are accepted and centrifuged. 
The screening samples are delivered to the labora-
tory along with the screening request slip, which 
includes the patient’s ultrasound and demograph-
ic data, and medical history. To evaluate the pre-
analytical process, the time of collection and ad-
mission to the laboratory of the serum sample was 
determined from the Laboratory Information Sys-
tem (LIS), and it was found that the time interval 
between sample collection and admission was 5 

minutes. The patient had requested only a sec-
ond-trimester screening test as a laboratory test 
request, so there was no risk of anticoagulant con-
tamination as a result of an error in the sequence 
of specimen collection. When we asked the tech-
nician in charge of the centrifuge, he confided that 
sometimes they can centrifuge samples as soon as 
they arrived at the laboratory. Therefore, we 
thought that in our case the tube might have been 
centrifuged without sufficient clotting time.

What happened?

The patient’s blood was centrifuged without wait-
ing long enough and invisible fibrin was formed. 
The hCG, the first test pipetted by the device 
probe, was falsely low, although other tests were 
not affected. If a fibrin clot is detected in laborato-
ry practice, it must be removed from the sample. 
Then the sample must be centrifuged again at 
4000 rpm for 10 minutes and the analysis must be 
repeated to obtain the correct result.

Discussion

Hospital laboratories have a tremendous impact 
on clinical decision-making, with 60-70% of key 
medication, discharge, and admission decisions 
being based on clinical laboratory reports (13). 
With this large number of implications, the func-
tion of laboratory tests and reports is of absolute 
importance (14). Inappropriate coagulation is the 
fourth most common (5-10%) cause of specimen-
based errors in clinical laboratories after haemoly-
sis, inappropriate specimen volume, and incorrect 
collection containers (15).

In some of our previous studies, we have investi-
gated the effects of fibrin clots in serum on tro-
ponin measurements, which is obtained by immu-
noassay methods such as the hCG test (16,17). Fi-
brin clots can lead to erroneous measurements 
due to insufficient sample volume, sample probe 
clogging, and assay interference (18). In addition, 
the indicator enzyme can be captured by fibrin, or 
the reagent antibody can bind nonspecifically to 
fibrin in the matrix (19). In another study, it has 
been demonstrated that fibrin can be cross-linked 
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with the test antibodies, resulting in a false tro-
ponin measurement. Recentrifugation of the sam-
ple also reduced the fibrin effect (20). It is possible 
that we obtained three different results in the first 
serial measurements, because different amounts 
of fibrin may lead to different reductions in the lu-
minescence signal. 

While screening tests are being run on the Immu-
lite 2000, the probe first aspirates serum for the 
hCG test, and the hCG result is affected by the fi-
brin clot. For AFP and uE3 tests, we assumed that 
the clot was not aspirated by the probe because of 
their pipetting sequence. We assume that the AFP 
and uE3 tests are therefore not affected by the fi-
brin clot.

The drop in hCG concentration due to the fibrin 
clot was particularly dramatic in our case. We cal-
culated the risk for Down syndrome according to 
the initial and last hCG results. If the hCG result is 
low, the risk is half as low (1/10,000 - 1/5632). The 
calculated MoM value is 0.14 at the low hCG result 
and 1.13 at the last report. 

The different hCG results were explained to the 
technician and other staff. The effects of early cen-
trifugation of the sample on the patient’s results 
were demonstrated. Necessary precautions were 
taken for the samples to be kept in the laboratory 
for at least 30 minutes and then centrifuged. Our 

case highlights the importance of appropriate 
sample preparation and the impact of poor sam-
ple integrity on clinical laboratory results. A false 
positive result on second-trimester screening due 
to preanalytical interference may lead to unneces-
sary amniocentesis, and anxiety in the family. A 
false negative result can also lead to the underdi-
agnosis of DS. Both situations may cause irreversi-
ble results.

What you can do in your laboratory to 
prevent such errors

•	 The presence of fibrin in the sample, as with 
other tests, affects hCG results and can lead to 
erroneous results in maternity screening. Care 
should be taken with extreme torque values.

•	 Fibrin is not easily detected at first glance, and 
specimens should be examined carefully, espe-
cially under light.

•	 The preanalytical phase within the laboratory 
and the procedures should be carefully fol-
lowed.

•	 Laboratory technicians should be informed of 
preanalytical problems associated with fibrin 
clots.
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