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Background Heterophile antibodies are one of the most common causes of false-positive troponin.

Case summary  We report a case of a 53-year-old woman with false-positive troponin elevation and a clinical presentation under-
stood and treated as non-ST-elevation acute coronary syndrome. Because of chronic basal elevation of troponin
(at a ‘plateau’ level) and chest pain, the patient underwent several invasive coronary angiograms until false-positive
increase of troponin due to heterophile antibodies was suspected. Borderline stenosis of a left circumflex coronary
artery found on first coronary angiogram was a coincidental finding and heterophile antibodies in the patient’s
serum were confirmed.

Discussion This interesting case report aims to remind the clinicians about the possibility of false-positive troponin level due
to laboratory analytical interference caused by heterophile antibodies. In this case, it is important to suspect false-
positive troponin elevation, even when coronary artery disease is found. This rare and less mentioned and/or rec-
ognized cause of troponin elevation may lead to unnecessary invasive diagnostics and aggressive treatment of
patients.
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Learning points

® Heterophile antibodies are an under-recognized cause of false-positive troponin elevation and may lead to unnecessary diagnostic testing
and treatment.

® In patients presenting with persistently elevated troponins and low clinical suspicion of acute coronary syndrome, it is important for
clinicians to suspect false-positive troponin elevation.
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Introduction

In patients presenting with clinical and electrocardiographic (ECG)
signs of myocardial ischaemia, cardiac troponin concentration is the
cornerstone in establishing a diagnosis of acute coronary syndrome
(ACS)." An increased concentration of troponin is not only specific to
acute coronary artery thrombotic occlusion but can also be seen in
many other diseases. Mechanisms of such an increase of troponin can
be categorized into three major groups: myocardial damage related to
an imbalance between myocardial oxygen supply and demand (e.g.
coronary vasospasm, arrhythmia, etc.), myocardial damage related to
non-ischaemic causes (e.g. pericarditis, myocarditis) which includes dir-
ect trauma (e.g. cardiac surgery, cardioversion, etc.) and multifactorial
myocardial injury (e.g. sepsis, stroke, chronic renal failure).>* These po-
tential categories may be overlapping or impossible to discriminate
completely from each other. In addition to well-known causes of
troponin elevation,” there are other rare and less recognized phenom-
ena such as false-positive increase of troponin due to cross-reacting
heterophile antibodies® (Figure 1).

Timeline

8 months prior to Chest pain without any significant ST-T changes
rehabilitation in electrocardiogram (ECG), elevated tropo-
nin | level. Misdiagnosis of non-ST-elevation
myocardial infarction-acute coronary syn-
drome and percutaneous coronary interven-
tion of LCx was done in the County hospital.
7 months prior to Recurrence of chest pain with elevated tropo-
rehabilitation nin |, there was no in-stent thrombosis/re-
stenosis on repeated coronary angiography
in the County hospital.
5th day of

rehabilitation

Chest pain accompanied by moderately ele-
vated blood pressure, persistently elevated
troponin like in previous hospitalization was
measured (‘plateau’ level), ECG showed sta-
ble sinus rhythm without any significant ST-T
changes.

Applied therapy quickly normalized the blood
pressure and complete regression of symp-
toms occurred.

6th day of
rehabilitation

Troponin was again measured at a ‘plateau’
level and the existence of heterophile anti-
bodies in the patient’s serum that cause a
chronic basal elevation of troponin was
suspected.

7th day of
rehabilitation

New blood sample was taken and the concentra-
tion of troponin | and simultaneously the con-
centration of troponin T at a collaborative
laboratory in an external institution was tested.
The concentration of troponin | was still at a
‘plateau’ level, while hs-troponin T from the

same sample was within normal range.

True increase d to acute
myocardial infarction (AMI)

rue increase not related to AMI

[-Elevation

ardial arrhythmia

chronic renal failure

False-positive increase

heterophilic antibodies
rheumatoid factor
fibrin i e

hemolysis
analyzer malfunction

Figure | Causes of troponin increase.

Case presentation

A 53-year-old female patient with hypertension, mild dyslipidaemia,
chronic stress, nicotinism, and menopause was referred to the
County hospital with suspected ACS. Physical examination revealed
normal respiratory auscultation sounds, regular heart rate and
rhythm, no murmurs or rubs, abdomen soft to palpation, and palp-
able peripheral pulses. There were no significant ST-T changes in
repeated ECGs and no signs that would suggest coronary artery
spasm and ischaemia. The patient had chest pain for 3 h before com-
ing to the emergency room, which she characterized as chest dis-
comfort, tightness and heaviness in rest, without radiation, with no
progression in physical activity, that regressed gradually (did not re-
spond to nitroglycerine spray), but the patient was hospitalized due
to elevated troponin | of 1359 ng/L with a diagnosis of non-ST-
elevation myocardial infarction (NSTE-ACS). There was no change in
troponin  concentration on the second day of treatment.
Echocardiography showed normal left ventricular ejection fraction
and no regional wall motion abnormalities.

Coronary angiography was then performed and verified left anter-
jor descending (LAD) and right coronary artery (RCA) without sten-
osis, no signs of coronary artery spasm, but borderline 70% stenosis
of the left circumflex artery (LCx) in the proximal segment.
Percutaneous coronary intervention (PCl) of LCx with drug-eluting
stent implantation was done. Patient was discharged on Day 7 with
an uncomplicated hospital course. Three weeks later, she was hospi-
talized because of recurrent chest pain which had the same charac-
teristics as the first time. There were no ischaemic changes on the
ECG, but due to significant elevation of troponin |, urgent coronary
angiography was performed. There was no in-stent thrombosis/
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Figure 2 Persistently elevated troponin |; normal value of troponin T.

restenosis in LCx and no stenosis of LAD and RCA. Troponins
remained elevated throughout the hospitalization.

The patient was then referred for cardiac rehabilitation. On the
fifth day of rehabilitation, after a disturbing telephone conversation
with her family, the patient had chest pain similar to the previous hos-
pitalizations (chest discomfort in rest, without progression in physical
activity) accompanied by elevated blood pressure. Electrocardiogram
showed sinus rhythm without significant ST-T changes. Applied ther-
apy (diazepam 5mg and amlodipine 10 mg) quickly normalized the
blood pressure and symptoms resolved, but troponin | was signifi-
cantly elevated (1111 ng/L). When measured again, three hours later
and the next morning, troponin | was at a similar, ‘plateau’ elevated
level. In view of this finding, the patient’s stable clinical state, our pre-
vious experience” and the recent literature data,” we suspected the
existence of heterophile antibodies in the patient’s serum causing a
chronic elevation of troponin.

The next day a new blood sample was taken, in which our labora-
tory tested the concentration of high-sensitivity (hs) troponin | and

simultaneously the collaborative laboratory at an external institution
tested the concentration of troponin T. The concentration of hs-
troponin | was 1254 ng/L while hs-troponin T from the same sample
was within the normal range 0.007 pug/L (normal value <0.1 pg/L),
Figure 2. With such laboratory findings and the additional anamnestic
data that patient breeds rabbits, there was no doubt that the sus-
tained ‘plateau’ elevated level of hs-troponin | was caused by hetero-
phile antibodies. The further course of rehabilitation went without
complications, and the patient’s discharge medical records empha-
sized the presence of chronically elevated troponin caused by heter-
ophile antibodies which is extremely important for further
monitoring and evaluation.

Discussion

Heterophile antibodies are an under-recognized cause of false-
positive troponin. These are weak antibodies produced against
poorly defined antigens. Heterophile antibodies may be acquired
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Figure 3 Mechanism of heterophile antibody interference.

Table |

False positive

Label antibody

Heterophile antibody

| Capture antibody

Methods that can be applied when heterophile antibody interference is suspected

Blood sample can be analysed on a different manufacturers assay system.

Using heterophile blocking reagents.

Adding endogenous immunoglobulin free serum samples to the blood sample can remove endogenous immunoglobulin (i.e. normal animal sera blocking

reagent).

Measurement of dilutions of the sample using the manufacturers diluent containing non-immune globulin.

Prior extraction of the analyte from the sample (e.g. chromatography).

from iatrogenic and non-iatrogenic causes; these include the use of
mouse monoclonal antibodies in therapeutic or diagnostic purposes,
blood transfusion products, vaccinations, exposure to various animal
antigens, and in autoimmune diseases (rheumatoid factor). The pre-
cise prevalence of heterophile antibodies is unknown, varying from
<1 to almost 80%.° Immunoassays for troponin | often use two-site
(‘sandwich’) reactions which contain two antibodies (‘capture’ and
‘abel’) specific for the measured analyte.” The ‘capture’ antibody
binds to any cardiac troponin | in the sample, and the ‘label’ antibody
is then added and binds to any ‘captured’ cardiac troponin |, providing
a detectable signal used to determine the cardiac troponin | concen-
tration. Heterophile antibodies simultaneously create complexes
with ‘capture’ and ‘label’ antibodies of the analyte—they ‘bridge’
them and give a false-positive result, Figure 3. When the false-positive

value of troponin is suspected, the laboratory can launch a variety of
approaches to address the issue; use of blocking antibodies which are
routinely added by the manufacturers to most of the commercial
assays, determination of both troponin T and | values from the same
blood sample, ideally using assays from different manufacturers®
(Table 1). When the approach of analysing blood samples on a differ-
ent manufacturer’s assay system is used (as in our case), both tropo-
nin I and T values can be determined. The use of different assays is
essential. Prevalence of false-positive troponin | values vary between
0.17-3.1% due to multiple factors, including the presence of hetero-
phile antibodies.”

Fortunately, the scenario involving the presence of heterophile
antibodies and symptoms of angina pectoris rarely occurs. Our pa-
tient was misdiagnosed NSTE-ACS (no ischaemic ECG changes and
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contractility abnormalities, no thrombus in coronary angiography,
the normal value of troponin T)? and the 70% stenosis of LCx was
only an additional finding within her cardiovascular risk profile. After
taking a detailed medical history, in our opinion, the chest pain that
preceded both hospitalizations was caused by weeks of family prob-
lems with a consequent increase in blood pressure. Taking into con-
sideration the patient’s pronounced cardiovascular risk profile, chest
pain and significantly elevated troponin |, for such patient the pre-
sumption of having NSTE-ACS followed by her admission to the hos-
pital and undergoing invasive coronary angiography is not unusual.

If our patient did not have a significantly increased troponin, given
the regression of symptoms and no dynamics in the series of ECGs,
she would probably be discharged and recommended for further
examination. If the exercise stress test would be inconclusive, multi-
slice computed tomography (MSCT) coronary angiography and then
single-photon emission computed tomography (SPECT) or cardiac
magnetic resonance (CMR) for detection of ischaemia in regions per-
fused by LCx would be performed.” In the case of proven ischaemia,
an elective PCl of LCx would be done. If there would be no evidence
of reversible ischaemia and the lesion was assessed as insignificant,
optimal medical therapy would be continued. Also, if the patient
would be referred for classical coronary angiography after the exer-
cise test, functional tests like instantaneous wave-free ratio (iFR) or
fractional flow reserve (FFR) would be performed to estimate the sig-
nificance of LCx lesion.” Only when the significance of the lesion is
proven, the PCl would be done.

What happens with the troponin level during real ACS in presence
of heterophile antibodies? Although there are no clear guidelines
found in the available literature regarding those scenarios, in case of
ACS, an additional increase in troponin over the basal ‘plateau’ level
with obvious dynamics (increase and decrease) is expected. There is
always an option of using a commercial assay in which basal troponin
levels were previously proven normal in absence of ACS (in our case
hs-troponin T) to determine troponin dynamics.

The purpose of this article is to remind the clinicians about the
possibility of false-positive troponin due to laboratory analytical inter-
ference caused by heterophile antibodies. It is important to empha-
size that there is no characteristic dynamics of troponin, as is in the
ACS. Since heterophile antibodies are generally poorly mentioned or
even not mentioned at all in cardiology guidelines, we wanted to re-
mind the clinicians of the possibility of this scenario for purpose of
avoiding unnecessary invasive procedures and overtreatment of
these ‘patients’.
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