
Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2024 Sep; 168(3):235-242. Original Paper

235

Severe congenital T-lymphocytopenia may affect the outcome of neonatal 
intensive care

Ivana Hulinkova1, Veronika Medova2, Andrea Soltysova2,3, Veronika Dobsinska4, Andrej Ficek3, Peter Ciznar1

Aim. Circular DNA segments TREC (T-cell receptor excision circles) formed during T-lymphocyte maturation in the 
thymus, are a sensitive marker of thymic lymphocyte production in a broader manner. Quantification using qPCR 
is proposed as a surrogate marker of T cell malfunction in various primary and secondary conditions in a non-SCID 
selected risk newborn population.
Methods. We collected 207 dry blood spot samples during the years 2015–2018, from newly admitted risk newborns. 
TREC values calculated per 106 cells were determined and a cut-off values of 5th percentile was set. The positive control 
group consisted of patients (n=13) with genetically confirmed SCID. 
Results. The median TREC value was 34,591.56 (18,074.08−60,228.58) for girls resp. 28,391.20 (13,835.01−51,835.93) 
per 106 cells for boys, P=0.046. Neonates born by C-section have been found to have higher TREC levels compared to 
neonates born by spontaneous delivery (P=0.018). In the group of preterm newborns (n​​=104), 3.8% had TREC value 
< 5th percentile, half of them died due to sepsis as opposed to no fatalities in preterm newborns with sepsis and TREC 
value > 5th percentile. In the group of term newborns (n=103) 9 children (8.7%) had TREC < 5th percentile, half of them 
were treated for asphyxia, with no fatal complications. 
Conclusion. TREC levels calculated for the 5th percentile of a risk neonatal group is suggested as a surrogate marker 
for increased risk of fatal septic complication. Early recognition of these newborns within a risk scoring system using 
TREC levels could lead to potentially lifesaving interventions.     
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INTRODUCTION

Severe T cell immunodeficiency defined as severe 
combined immunodeficiency (SCID) syndrome presents 
within a few weeks after birth with mostly opportunistic 
viral, yeast, or yeast-like fungi (e.g. Pneumocystis jirove-
cii) infections affecting the respiratory and gastrointes-
tinal tracts1. Timely recognition has been found to be 
crucial for the clinical outcome of primary, genetically 
determined immunodeficiencies. In 2005, Chan and 
Puck described a method for measuring T-cell receptor 
excision rings (TREC) isolated from dried blood spots 
(DBS) from newborn screening test (NBS) as a potential 
approach to identify infants with SCID (ref.2).

TRECs are small circular DNA elements formed dur-
ing the rearrangement of T cell receptor (TCR) genes in 
the thymus during the process of V(D)J recombination. 
They are stable and do not duplicate during mitosis, rep-
resenting recent emigrant T cells from the thymus. Thus, 
TRECs are a marker of recently generated T cells. Low 
or undetectable TREC indicates insufficient production 

of T cells by the thymus3. Importantly, the presence of 
maternal T cells does not cause a spurious rise in TRECs, 
making them suitable for screening4. TRECs can be easily 
detected from dry blood spots (DBS) on the filter paper 
of Guthrie cards and measured by quantitative real-time 
PCR (ref.5). SCID screening is already part of the na-
tional newborn screening program in the US along with 
10 other countries, with various pilot programs under-
way in a number of others6. Although the TREC test is 
highly sensitive, it is not specific. TRECs serve not only to 
identify SCID, but can also identify non-SCID conditions 
with congenital T-cell lymphopenia (TCL). These non-
SCID conditions include syndromic causes (DiGeorge 
syndrome, Noonan syndrome, VACTERL syndrome etc.), 
T cell loss (intestinal lymphangiectasia, gastroschisis, chy-
lothorax, congenital heart defects), or T cell destruction 
(congenital HIV, neonatal leukemia). Another reported 
cause of secondary TCL is prenatal use of immunosup-
pressive or immunomodulating drugs by the mother7. The 
usefulness of this parameter when used instantly within 
the neonatal period has been questioned, as the compli-
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cations of SCID are mostly seen later. Neonatal T cells 
have been generally considered to have less potent im-
mune reactivity and early immune evaluation is rather 
exceptional in newborns in intensive care units. However, 
it was recently shown that neonatal T cells could provide 
fast-acting immune protection against various foreign 
pathogens1,8. The aim of this study was to evaluate the ef-
fect of TREC copy numbers on the clinical outcome and 
survival of children hospitalized in a Neonatal Intensive 
Care Unit (NICU) in a pediatric hospital. The study is 
based on a previously defined age-specific physiological 
levels and cut-off values9. We emphasize the variability of 
TREC cut-off values used among different countries and 
ethnicities, supporting the need for specific population 
adjusted values10. 

MATERIAL AND METHODS

Patients 
We conducted a prospective study by including sam-

ples from newborns who were hospitalized at the NICU 
of a university pediatric hospital from February 2015 to 
July 2018. The children admitted to this NICU represent 
those with a variety of congenital defects and inborn er-
rors. The first inclusion criterion was that all newborns 
were no older than 3–5 days, due to the need for stan-
dardized DBS collection, regardless of their gestational 
age and birth weight. The second inclusion criterion was 
an informed consent which was signed by the parents. 
Therefore, children unaccompanied by a parent were ex-
cluded. Informed consent was obtained in 98.1% of avail-
able newborns. We collected DBS from 207 newborns on 
WhatmanTM 903 filter paper. Of this number, 123 were 
boys and 84 were girls, 104 were born prematurely 
(≤ 36+6 gestational week) and 103 newborns were born at 
term (≥ 37+0 gestational week). Cohort characteristics are 
shown in Table 1. DBS samples were collected 3 to 5 days 
after birth. For each newborn, we collected data such 
as: gestational age, Apgar score, mode of delivery, birth 
weight, infectious complications, length of ATB treatment 
and hospitalization, length of intubation, if applied, and 
selected laboratory parameters (leukocytes, lymphocytes, 
inflammatory parameters).

As internal disease controls, we used samples from 
13 patients with previously diagnosed SCID (5 patients 
with ADA deficiency, 6 patients with IL2RG mutation, 
and 2 patients with Omen syndrome RAG1 mutation).

DNA extraction and Quantitative PCR Assay
We performed DNA extraction from dry blood spots 

using Extracta DBS (QuantaBio, USA). The collected 2.0 
mm punch was washed in 100 μL of DBS extract buffer 
and centrifuged for 5 min at 3500 rpm in an Eppendorf 
MiniSpin. Subsequently, DNA was eluted to a fresh 50 μL 
of DBS extract buffer by incubation at 95 °C for 30 min. 
DNA from whole blood samples (500 μL) was isolated 
with Gentra Puregene Blood Kit (Qiagen, Germany) and 
eluted to 100 μL of DNA hydration solution, and stored 
at –20 °C. Real-time PCR from DBS samples was run in 

Table 1. Characteristics of the cohort of 207 newborns  
hospitalized in the NICU with median and minimum/maxi-

mum values.

Monitored variables Numerical expression

Gender, n
male/female 123/84
Gestational age, weeks 
median
minimal – maximal range

37 (34−39)
  24−42

Birth weight, grams
median 
minimal – maximal range

2920 (2030−3445)
  620−4850

Mode of delivery, n
spontaneous/C-section 96/111
TREC, copies/106 cells
median	 29,914.75 (16,009.97−52,710.03)
minimal – maximal range	 381.01−35,479942.67 
Leukocytes 109/L
[reference range 6−17×109/L] 
median
minimal – maximal range

13.66 (10.13−18)
  1.85–41.4

Lymphocytes 109/L
[reference range 3−9.5x109/L]
median 
minimal – maximal range

3.43 (2.53−4.83)
0.66–8.37

CRP mg/L
[reference range 0−10 mg/L]
median
minimal – maximal range

18.9 (3.5−49.8)
  0−405

PCT ug/L
[reference range 0−0.5 ug/L]
median
minimal – maximal range

3.44 (0.72−11.91)
  0–259.14

Length of ATB, days
median 
minimal – maximal range

5 (1−7)
  0−87

Length of hospitalization, 
days
median 
minimal – maximal range

16 (12−24)
  3−90

Length of intubation, hours
median 
minimal – maximal range

0 (0−93.5)
0−936

final volumes of 10 μL containing 5 μL of PERFECTA 
QPCR FASTMIX II L-ROX (QuantaBio, USA), 2 μL 
of DNA isolated from DBS, and 0.3 μM primers and 
probe. Real-time PCR amplification was performed on 
the Stratagene Mx3005P Real-time PCR System (Agilent 
Technologies, USA) with the following program: an ini-
tial 15 min denaturation at 95 °C followed by 50 cycles 
of 30 s at 95 °C denaturation, 30 s at 59 °C annelation, 
and 30 s at 72 °C polymerization. The quantification of 
TREC and TRAC (internal control) were based on a stan-
dard curve generated from diluted plasmid containing 1 
copy of TREC and 1 copy of TRAC. The amplification of 
TRAC (T-cell receptor alpha chain constant region) was 
used as an internal control of successful DNA isolation 
and real-time PCR reaction.
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Levels of TREC were calculated as the number of cop-
ies per 106 cells according to the following formula:

TREC copies /106 cells = TREC Qty
TRAC gene Qty / 2

 × 106

Cut - off values were given as the 5th percentile and were 
defined for TREC molecules per 106 cells as 5202 for 
DBS isolation.

Statistical data analysis
Statistical analyses were carried out using OriginPro 

2021 v.9.8.0.200. Data distribution was assessed using the 
Shapiro-Wilk test. Normally distributed data are expressed 
as means ± SD. Non-normally distributed data are ex-
pressed as the median and 25th do 75th percentile. Given 
the nonparametric distribution of the data, the Mann-
Whitney U test was used for group comparison analyses, 
and the Spearman correlation coefficient was calculated 
for correlation analyses. Differences were considered sta-
tistically significant when the P value < 0.05.

RESULTS

We enrolled 207 newborns aged 1–3 days, referred 
from local maternity hospitals in the region. Due to the 
specialization of the NICU, most of the children were 
full-term or slightly premature. Diagnoses at admission 
were asphyxia 14.5% (30), various congenital defects 38% 
(78), RDS 24% (50), other neonatal emergencies 23.5% 
(49) with a more precise distribution shown in Table 2. 
When diagnosing asphyxia, we followed the guidelines of 
the American Academy of Pediatrics (AAP): presence 
of deep metabolic or mixed acidemia (pH < 7.00) in the 
umbilical cord blood sample, Apgar score at 5 min <3, 
evidence of multiorgan dysfunction and clinical neurologi-
cal manifestations.

Effect of gender and birth weight on TREC values
By analyzing the relationship between gender and 

TREC levels, regardless of gestational age, we found a 
statistically significantly lower TREC (P=0.046) in boys 
(n=123) compared to girls (n=84) (Fig. 1A). The median 
TREC for girls was 34,591.56 (18,074.08–60,228.58) and 
for boys 28,391.20 (13,835.01–51,835.93). 

Throughout pregnancy, the fetal thymus undergoes a 
process of growth and differentiation. Thus, birth weight 

Table 2. Spectrum of diagnoses of newborns at the time of NICU admission.

Diagnosis Percentage of 
patients

Number of 
patients

Asphyxia 14.5% 30
Congenital defects 38% 78
Congenital defects of gastrointestinal tract 19 % 40
Congenital heart defects 3% 5
CNS congenital anomalies 11% 22
Congenital anomalies of the kidney and urinary tract 5% 11
RDS 24% 50
Others 23.5% 49
AB0 and Rh isoimmunization 2% 4
Intolerance oral intake and hypotrophy 5% 10
Adnate infection 6.5% 14
Genetic syndromes 1% 2
Inborn errors of metabolism 1% 2

Table 3. Distribution of the set of newborns by gestational age and evaluation of the median, minimum and maximum number 
of TREC copies.

Group of patients Median TREC 106 cells
(25th–75th perc.)

Min. TREC 106 cells Max. TREC 106 cells

Preterm, n=104 32,780.67
(18,287.63–53,017.29)

3291.92 35479942.67

Extremely preterm
(< 28. weeks), n=6

10,223.21
(5517.24–33,284.88)

3291.92 65,161.96

Very preterm
(28.–31. weeks), n=18

29,525.35
(21,171.11–50,135.8)

6095.02 35479942.6

Moderate to late preterm
(32.–36. weeks) n=80

34,098.15
(20,099.64–53,421.61)

3470.7 5911973.00

Full-term
(37.–41. weeks), n=103

24,999.88
(11,996.65–49,167.97)

381.01 13387668.03
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P = 0.04624 P = 0.05885 

P = 0.02934 P = 0.01834 

Fig. 1. TREC levels by gender (A), gestational age (B), infectious complication (C) and mode of delivery (D). 

alone could potentially influence TREC levels. However, 
by correlating TREC levels and birth weight in our select-
ed cohort, there was no statistical association (Fig. 2A).

Comparison of TREC levels with respect to gestational 
age and mode of delivery

Table 3 shows the distribution of the patient cohort 
according to gestational age. We compared TREC levels 
in premature and full-term neonates (Fig. 1B). We did 
not find significantly lower levels of TREC in premature 
newborns compared to full-term newborns P=0.058. In 
our cohort, there were 104 preterm infants with a me-
dian TREC of 32,780.67 (18,287.63−53,017.29) and 
103 full-term infants with a median TREC of 24,999.88 
(11,996.65−49,167.97). Correlation analysis also did not 
identify a relationship between the increase in TREC with 
increasing gestational age (Fig. 2B). Gestational age is 
largely related to the mode of delivery. In our group, 96 
newborns were born by spontaneous delivery and 111 by 
cesarean section. Through analysis, we found that neo-
nates born by spontaneous labor had lower TREC levels 
compared to neonates born by cesarean section with sta-
tistical significance, P=0.018 (Fig. 1D).

TREC values, septic complications and length of ATB 
treatment 

In our patient cohort, we aimed to compare TREC 
levels in patients with sepsis (n=40) and those without 

any infectious complications (n=128). We define neonatal 
sepsis as a clinical syndrome characterized by signs and 
symptoms of infection with or without accompanying bac-
teremia in the first month of life. We followed the criteria 
of the AIIMS Protocols in Neonatology, 2015 (Table 4) 
(ref.11). A statistically significant association was found be-
tween TREC values and the incidence of sepsis, P=0.029 
(Fig. 1C). We showed that patients with lower TRECs are 
more often affected by serious infections. We found no 
significant relationship between low TREC and the length 
of ATB treatment used or intubation either, P>0.05. Of 
laboratory parameters, we analyzed the relationship of the 
concentration of the absolute number of lymphocytes and 
the TREC level and found no positive correlation between 
these two parameters (Fig. 2C).

TREC below the set cut-off value
On the basis of a predetermined cut-off value9 ac-

cording to the same TREC quantification method, we 
evaluated a group of patients with TREC levels in the 
so-called gray zone. Cut-off values were reported as the 
5th percentile and were defined for TREC molecules per 
106 cells as 5202 copies for isolation from DBS. TRECs 
were independent on total lymphocyte count as showed 
by Fig. 2C.

In the preterm group (n=104), 4 children had a TREC 
value < 5th percentile. Their clinical presentation was dom-
inated by sepsis. Two were born by cesarean section and 
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small volumes of blood for DNA extraction which is often 
problematic in pediatric populations. However, greater 
attention should be paid to the variability of protocols 
for the analysis of TREC levels in different laboratories. 
In addition to the methodology used, genetic and ethnic 
differences between populations also play a role.

The main objective of the study was to determine the 
relationship of TREC copy number in the neonatal period 
on different variables and to determine possible risk fac-
tors that can be derived from TREC copy number. In our 
cohort we reported a significant difference in TREC levels 
between boys and girls in favor of girls. Correlated with 

11 

P = 0.04624 P = 0.05885 

P = 0.02934 P = 0.01834 

Fig. 2. Correlation between TREC birth weight (A), gestational 
age (B) and lymphocyte count (C).

two by spontaneous birth, all were males. In this group 
of premature patients, gestational week of birth was 27th 
(P1), 28th (P2) and 36th (P3, P4), respectively. Similarly, 
was the birth weight (P1=1200 g, P2=1250 g, P3=3000 g, 
P4=3550 g). Half of these patients (P1, P2) died. In the 
preterm newborns with TREC > 5th percentile (n=100), 15 
had sepsis and none of them had died. We found a statisti-
cally significantly higher (P<0.01) incidence of sepsis in 
preterm newborns with TREC < 5th percentile. Mortality 
rate was 50% of preterm newborns with sepsis and TREC 
< 5th percentile, compared to no fatal complication in pre-
term newborns with sepsis and TREC > 5th percentile.

In the full-term newborns (n=103), 9 children had 
TREC < 5th percentile. Half of newborns in this group had 
neonatal asphyxia, but no fatal complication occurred. 
Seven newborns were born by spontaneous delivery and 
2 by cesarean section. There was also a predominance of 
boys in this group, only one newborn was female. None of 
the DBS samples in our neonatal cohort showed undetect-
able TRECs. All samples in the group of confirmed SCID 
cases had zero TREC levels.

DISCUSSION

This is the first study where the TREC method was 
not primarily used to detect SCID patients, but rather 
identify neonates with low T cell function due to non-
SCID conditions. As an example, low TREC levels may 
be due to immunosuppressive treatment of the mother 
or prenatal environmental immunosuppression causing 
exposures12. An increasing number of countries, including 
Slovakia, are introducing nationwide newborn screening 
programs for SCID using the TREC method as a standard. 
However, to achieve optimal sensitivity and specificity, the 
cut-off levels for a positive SCID screening are set quite 
low. Thanks to this approach an important group of chil-
dren with very low T lymphocyte function will be captured 
by the National Screening Program. Another clinically 
relevant proportion will remain in the grey zone, above 
the detection limit. Using a 5-percentile limit allowed us 
to identify patients with milder phenotypes and lower, 
but detectable TRECs, in a focused specific population 
adjusted for age. In the past, during the neonatal period a 
child was presumed to be fully protected by maternal anti-
bodies and T lymphocyte functions were characterized as 
very immature, clinically insignificant. More recent find-
ings have shown that T lymphocytes are reactive, playing 
an important role in our adaptation to the outer environ-
ment by rapid development into effector or regulatory 
cells1. Hence TREC could be used as a surrogate marker 
for identification of T lymphocyte malfunction and incor-
porated into a risk scoring system. For the diagnosis of 
an immunodeficiency in general, blood analysis including 
immunophenotyping of lymphocyte subpopulations is a 
preferred and well-established method. In the framework 
of newborn screening, TREC analysis has come to the 
fore in recent years. It is a fast, sensitive and inexpensive 
tool for screening and diagnosing severe forms of lympho-
penia. Its advantage lies mainly in the possibility of using 
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our results are studies indicating a higher level of TREC 
in the blood of women13 and an association between low 
TREC and male gender of infants14. Similarly, male gender 
was identified as a risk factor for low postnatal TRECs 
by Lisse et al. who found that the umbilical cord blood of 
girls contains a higher number of CD4+ T-lymphocytes, 
a higher ratio of CD4/CD8 T-lymphocytes. and lower 
CD8+ T-lymphocyte and NK cell counts than cord blood 
from male infants15.

TREC levels tend to decrease with increasing age. 
The number of TREC copies in the blood samples of 
older children and adults is 10-fold and 100-fold lower 
than in healthy newborns, which is related to a decrease 
in thymus function with increasing age16. Regarding the 
neonatal period, preterm newborns have functional defi-
ciencies in their immune system and are more susceptible 
to infections17.This fact is supported by studies showing a 
correlation between prematurity and low TREC levels14,18. 
According to these studies, TREC usually normalizes with 
increasing gestational age. Surprisingly in our group, we 
found no statistically significant difference (P=0.058) be-
tween the TREC levels in premature and full-term new-
borns. The most likely reason was that the majority of 
the cohort comprised of term children with a median of 
gestational age 37 week.

In analyzing the mode of delivery in our patient co-
hort, we found a significant correlation (P=0.018) between 
low TREC levels and neonates born by spontaneous de-
livery. We assume that the given results are related to 
incomplete information about the management of spon-
taneous labor (prolonged, complicated, instrumental 
etc.). Cord blood cortisol levels have been reported to 
be highest in forceps-born infants, and lowest in cesarean 
section19. Release of stress hormones, especially cortisol, 
can negatively affect TREC levels20. In general, childbirth 
is associated with an acute recruitment of leukocytes21. In 
connection with the stress of childbirth, there is a signifi-
cant increase in the total number of white blood cells in 
the umbilical cord blood, as well as an increase in the level 
of IL-8 (ref.22). It can be assumed childbirth stress can 
act as a regulator of the immune system of newborns19. 
In contrast, in a large study by Schlinzing et al. in a study 

population of 6014 neonates born between 35–42 weeks 
of gestation, low TREC levels were noted more often after 
elective cesarean section14. However, Gul et al. did not 
find the method of delivery affected TREC values23. From 
these different results of the effect of mode of delivery on 
TREC levels, it is important to point out that we prob-
ably need more information about prenatal and perinatal 
events for all studied populations. 

Regarding the relationship between low birth weight 
and low TREC levels, several studies have been published 
to date12,14,24,25. A positive correlation between TREC levels 
and birth weight was revealed in most26. However, in one 
study, similar to ours, the authors found that newborns 
born with low birth weight (< 2500 g) had significantly 
higher TREC concentrations in peripheral blood cells 
than those born with normal birth weight ≥ 2500 g (ref.27). 
In that study, children of the low birth weight group had 
significantly lower interleukin 7 plasma concentrations 
and a lower percentage of CD3 T cells. Higher TREC 
values are attributed to greater turnover of peripheral T 
cells (lower concentration of CD3+ cells) due to immune 
activation, resulting in a greater need for replenishment 
from the thymus and increasing T cell receptor excision 
circles.

Early detection of severe T-lymphopenia enables early 
diagnosis and thus ensures the possibility of early applica-
tion of appropriate therapy for SCID (HSCT, gene and 
enzyme therapy) even before the appearance of serious 
clinical symptoms, which will not only improve the quality 
of life of patients, save their lives, but also reduce finan-
cial and economic costs for treatment28-30. In addition to 
SCID, other forms of immune deficiency could be de-
tected. Therefore, positive samples must be followed by 
appropriate second-stage testing to help define the dis-
ease more precisely. Confirmation by flow cytometry is 
recommended for full-term neonates with an out-of-range 
TREC result or for any neonate with zero TREC values 
at newborn screening31.

Our study identified TREC quantity in a risk group. 
We found a significant association between low TREC 
values and the incidence of sepsis in general (P=0.029). 
We evaluated a group of patients with low TREC levels 

Table 4. Clinical and laboratory criteria of neonatal sepsis  
(the presence of at least 2 clinical and 2 laboratory signs) (ref.11).

Clinical criteria

body temperature above 38.5 °C or below 36 °C
tachycardia – heart rate above 2SD with respect to age without external stimulus, bradycardia 

for the given age
tachypnea – above 2 SD due to age or the need for artificial pulmonary ventilation
cardiovascular dysfunction

Laboratory criteria 

number of leukocytes < 4x109/L or > 20x109/L
IT index > 0.2
platelet count < 100 x 109

CRP > 15 mg/L or procalcitonin > 2 ng/mL
Hyperglycemia > 10 mmol/L or hypoglycemia < 2.5 mmol/L
Metabolic acidosis: BE < -10 mmol/L or lactate > 2 mmol/L 
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within a septic group of patients. In preterm infants, all 
with TREC below the 5th percentile had a clinical picture 
of sepsis, and half of these patients died. We acknowledge 
that the deceased newborns belong to the extremely/very 
preterm group, however only targeted larger studies could 
truly evaluate this effect. We identified an association be-
tween the mortality of preterm neonates with sepsis in 
patients with TREC < 5th percentile (50% of neonates 
died) compared to patients with normal TREC levels. We 
therefore assume that a low TREC level may be a sur-
rogate marker for a fatal outcome in preterm neonates. 
Hypothetically, monitoring TREC parameters could al-
low us to make additional clinical interventions (immu-
noglobulin administration, anti-infectious measures). We 
are aware of the limitations like the limited size of the 
tested and selected population at the NICU of a pediat-
ric university hospital. Possible genetic and ethnic dif-
ferences should be taken into account as well. However 
as mentioned above this is the first pilot study in which 
the TREC method is primarily used to identify neonates 
with low T cell function due to non-SCID conditions and 
to assess the possibility of using TREC as a biomarker. 

TRECS LIMITATIONS

Alongside its advantages, the TREC method has cer-
tain pitfalls and limitations. We can find a wide range 
of cut-off values in different studies because different 
algorithms are used at different screening sites. The cut-
off values differ according to the size of the punch used, 
the method of extraction, the use of the control gene 
and the methodology itself32. Guthries card punch size 
for example used in the UK was 1.5 mm in contrast to 
the standard 3.2 mm suggested by the EnLite neonatal 
TREC kit (Perkin Elmer) (ref.33). TREC values could be 
expressed per volume or a conversion to cell count can 
be used. The latter method of measurement is considered 
more accurate. 

CONCLUSION

Early recognition of a T lymphocyte deficiency, what-
ever the cause is, could affect clinical complications or 
even life-threatening events. Quantitative assessment of 
TREC as a surrogate marker of T lymphocyte function is 
not only an excellent screening tool for severe combined 
immunodeficiency syndrome, but is proposed as a simple 
parameter for risk neonates. Patients with lowest levels, 
although over the cut-off for NBS, appear to have more 
frequent infectious complications and lower survival rate. 
We definitely need additional studies to confirm whether 
alone, or in combination with other risk factors, as part 
of a scoring system, could lead to clinical interventions. 
Repeated monitoring of TREC levels within a period 
of time could improve its suitability and evaluate T-cell 
function reconstitution. A deeper insight into the estab-
lishment of normal immune function at birth and its rela-
tionship to various perinatal factors remains a challenge.
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