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Abstract

Background: Troponin is a protein of the troponin-tropomyosin complex in myocardium and
it is considered an highly sensitive marker of myocardial necrosis both in adults and newborns
with perinatal asphyxia. Some studies assume that high troponin levels in adults without signs
of myocardial necrosis could be conditioned by some factors, such as hemolysis, turbidity, and
hyperbilirubinemia.

Case presentation: We report a case of a term female newborn of Caucasian race, with high
troponin levels in absence of neonatal asphyxia and without clinical or instrumental signs of
myocardial ischaemia.

Conclusion: Hyperbilirubinemia might be a factor that could interfere with assessment of
sieric troponin T. This might suggest that levels of troponin T should be trusted only when they
are associated with signs of other conditions suggesting heart damage or respiratory distress.
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Introduction

Cardiac troponin is a highly specific and very sensitive marker
of myocardial necrosis recently used in newborns to rule out a
myocardial ischaemia [1]. We report a case of an apparently healthy
(except for jaundice) term newborn in which high values of troponin
were not related to a documentable myocardial injury.

Case Presentation

Female baby, born at 40* week by cesarean delivery for lack of
commitment, with weight at birth of 3.500 grams, Agar Index 10/10,
after physiological pregnancy without needing tocolytic or other
therapy in healthy mother. She was fed with formula milk. In third
day of life was hospitalized for hyperbilirubinaemia (18 mg/dl), likely
idiopathic, with normal values of AST and ALT (40 U/L and 9 U/L)
and blood count normal for age (GR 5980000/mmc, Hb 20 g/dl, Ht
55.9 %, MCV 93.5 fl, PLT 330000/mmc, GB 14590 /mmc N 61% L
24,2% Eo 5,7% M 6, 5%). We assayed serum values of bilirubin by
colorimetric determination and we excluded hereditary hemolytic
causes, rhesus or ABO incompatibility, and metabolic factors. During
hospitalization, due to a systolic murmur 2/6 Levine we performed
an echocardiography-colordoppler with Philips E33 using S12-4
probe and detected a mild/medium regurgitation of tricuspid valve
that is frequent and physiologic in newborns, exspecially in the first
days of life, whereas ECG showed only slightly flattened T-wave.
We measured the concentration of sieric troponin T and we found
high values: 304.5 pg/ml in first day, 298 pg/ml in second day and
286 pg/ml in third day of hospitalization with the following values
of bilirubin: 18 mg/dl, 17.1 mg/dl and 16.4 mg/dl respectively. This
measurement was performed with electrochemiluminescence
of high sensitivity troponin T STAT (Short Turnaround Time).
Clinic history of the baby didn't show any other signs of heart
impairment and concentrations of LDH (300 U/L), total CK (50
U/L), CK-MB (1.2 ng/ml), and myoglobin (27 ng/ml) were within
normal ranges, as well as AST and ALT. Hyperbilirubinaemia was
treated by phototherapy until reduction of bilirubin while troponin
values decreased (90 pg/ml), so we could discharge the newborn.
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Discussion

Troponin is an inhibitory protein complex forming part of the
contractile apparatus of all striated muscle, including the heart.
Specific forms of the three troponin subunits T, C, and I exist in
different muscle types [1].

Cardiac troponins are protein components of the troponin-
tropomyosin complex in myocardium. Since troponins do not occur
in extracellular space, their appearance in serum is sensitive and
specific marker of myocardium damage [2].They start to increase two
hours after myocardial infarction or damage, and concentrations can
remain raised for up to two weeks after a full thickness infarct [1].
Troponin rising has been described also in other clinical conditions
with possible myocardial damage, such as, myocarditis [3], trauma
[4], etc: every cardiac troponin value above the 99th percentile of the
reference population in the typical clinical setting may be interpreted
as myocardial damage with an increase in the risk of major cardiac
events [5].

More recently Troponin-T and troponin-I have been used to identify
a cardiac damage also in newborns. Adamcova et al. observed that
neonates with in utero exposure to acute or long-term tocolytic
therapy by h-sympathicomimetics showed detectable values of cardiac
troponins, indicating myocardial damage in these neonates, as well as
newborns subjected in utero to magnesium sulphate [6]. Trevisanuto
et al. and Distefano et al. in two different studies showed respectively
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elevated troponin-T sieric levels and higher troponin-I concentrations
in transient myocardial ischemia in preterm newborns with respiratory
distress syndrome [7]: infants with severe IRDS have higher levels than
infants with moderate IRDS and increased troponin-I serum levels in
preterm infants with severe IRDS are explained by myocardial injury
or dysfunction due to impaired arterial oxygenation or reduction in
cardiac output during treatment with mechanical ventilation (7, 8].

In newborns the interpretation of high values is more complicated
than in adults [9]. For troponin-I, only two published upper reference
limits were found, established with different troponin-I assays [10,
11]. Also, there was no standard procedure to show the distribution of
troponin-T and troponin-I in the neonate reference populations [9].

Clark et al. investigated reference values for troponin-T in healthy
neonates assessing as normal concentration range 10-62 pg/ml (0.01-
0.062 ng/ml), and the 95th centile was 0.153 ng/ml. They assume
that the process of birth itself may lead to functional hypoxemia, and
that, despite of an apparently uncomplicated delivery; some healthy
newborn infants may sustain minimal myocardial injury resulting in
a small and probably transient rise in cardiac troponin T. However,
the degree of any cardiac dysfunction (if any) is likely to be very
mild, without any associated clinical signs or appreciable neonatal
morbidity [1]. Baum et al. [9] reported in healthy-termed newborns
a higher upper reference limit for troponin-T compared to adults: up
to 97 pg/ml (0.097 ug/l) at 99th percentile. This circumstance should
be considered when interpreting slightly elevated troponin T levels in
newborns, confirming the complexity of evaluating troponin-T.

Serum values of troponin could be influenced by other factors
and assay interference led to authentic false positives. Some cases
of false high cardiac troponins values have been described and few
studies have reported the presence in serum of various interfering
substances that can affect analytical procedures (true false positive).
The prevalence of true false positives, determined using immunoassay
methods, is relatively low, around 0.4% [12].

Previously Adamcova, researching Troponin T values in 15 healthy
term newborns, showed that incidental haemolysis of blood samples
can mimic pathological elevation of troponin T by interfering with
the assay [13]. Wenk noticed that when hemolysate was added to
plasma, cardiac Troponin I was increased from reference values to
high values in a dose-related way. (The manufacturer’s interference
study was performed by adding high concentration Hb stock into
samples.) [14].

Kwon et al. reported that in 16 adults elevated troponin-I levels
were affected by any degree of hemolysis, turbidity, unconjugated
hyperbilirubinemia and conjugated hyperbilirubinemia [15].
Masimasi et al. reported a case of a 75-year-old man with chest
pain without clear signs of cardiac injury in whom high troponin-I
levels were influenced by hyperbilirubinaemia during an episode of
intravascular hemolysis [16].

Presence of heterophillic antibodies is particularly known to
cause interference in immunoassay. High titers of auto-antibodies
and heterophillic antibodies can cause false-positive results with
the widely used two-site cardiac Troponin I immunoassays. These
antibodies may crosslink with the capture antibodies during the
assay. Otherwise, antibody-independent interferences are principally
produced by residual fibrin or other micro particles attributable to
incomplete separation of serum [17]. Fleming et al. retrospectively
assessed 767 patients with suspected myocardial damage and detected
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3.1% of false high cardiac Troponin I values: 2% attributed to micro
particles or fibrin, and 1% attributed to heterophilic antibodies.
Technical advances with addition of heterophilic antibody blocking
agentsinimmunoassaykitsand implementation of repeated assays have
decreased the occurrence of false-positive results [18]. McClennen et
al. in a large retrospective study of 7305 patients affirmed that falsely
elevated cardiac Toponin I results occurred in 0.4% of cases, mostly
caused by micro particles. Rheumatoid factors, a heterogeneous
group of auto-antibodies (IgM) directed against immunoglobulin G,
are the most frequent cause of cardiac Troponin I false positives [19].
Krahn et al. detected 15% of false-positive significant values of cardiac
Troponin I among patients with positive rheumatoid factors values,
that is, approximately 0.75% of general population and up to 1.5%
of patients with chest pain [20]. The presence of high phosphatase
alkaline levels may also interfere with assays [21]. In addition, other
factors may interfere with cardiac Troponin I assay results: lipid,
auto antibodies, human antimouse antibodies, and heparin [22].
In a study performed by Ungerer et al. to compare 4 contemporary
cardiac troponin assays the authors affirmed that the patients with
cardiac Troponin T outliers had significantly lower renal function
than those patients with cardiac Troponin I outliers, and this may
have contributed to their identification as outliers. A high prevalence
(15.9%) of anti-troponin I and T antibodies has been reported
previously, and it was postulated that these antibodies may potentially
cause both positive and negative interference with clinical samples
[23].

Michielsen et al. reported a case of a 35-year-old female presenting
false positive cardiac Troponin I result caused by a true macrotroponin
[24].

Demarchi et al. affirmed that cholecystitis with gallbladder
distension can be the sole cause of pathological ECG changes and an
increased troponin I level; gallbladder distension reduces coronary
blood flow, providing a mechanism for the association of gallbladder
disease, myocardial ischemia and ST segment ECG changes. Various
sources have also reported elevated troponin levels in patients with
sepsis, septic shock or systemic inflammatory response syndrome, but
the mechanism by which infection causes troponin release is not yet
understood [25].

Makaryus et al. showed that other sources of circulating antibodies
include immunotherapies, vaccinations, or blood transfusions may
interfere with these immunoassays as well. They examined the case
of a 48-year-old man with a history of hypercholesterolemia and
obesity who presented with chest pain and was found to have elevated
Troponin I levels on two separate occasions. Further work-up
revealed that the Troponin I levels were spuriously elevated because
the patient's blood revealed a normal cardiac Troponin I level when
mixed with polyethylene glycol to inactivate any antibodies interfering
with the cardiac Troponin I assay [26].

In our case we found elevated troponin-T values in a baby affected
by neonatal icterus, in absence of clinical evident cardiac damage and
of other conditions of false positive troponin levels. A false increase
of troponin values, as already described in adults, could be due to
the hyperbilirubinemia and in this baby the values of troponin
were probably hardly conditioned by a paraphysiological state such
as the neonatal icterus. In fact we excluded all other causes of false
positive high troponin values that we described above and once
hyperbilirubinaemia was treated, we documented a contemporary
normalization of both bilirubin and troponin blood levels.
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Conclusion

Persistent high values of troponin T might be found in newborns with

perinatal asphyxia and are usually considered as a sign of myocardial
injury that may be related both to cardiopulmonary and neurological
outcome. Undoubtedly, high levels of troponin T should be trusted
only when they are associated with signs of other conditions suggesting
heart damage or respiratory distress. In fact we cannot exclude factors
out of myocardial injury that could interfere with assessment of
serum troponin T, such as hyperbilirubinaemia. This should limit
the use of troponin T in neonatal period only in patients with clear
signs of cardiopulmonary impairment as an extremely useful index
of myocardial sufferance evolution. This case also suggests that the
evaluation of at least two myocardial damage markers simultaneously
would detect false positive troponin elevation results and could avoid
mistakes in diagnosis. Furthermore, in case of high troponin values in
newborns, we advise to exclude hyperbilirubinemia as cause of false
positivity since this one is very common in neonatology.
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