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ABSTRACT 
Objective. To evaluate the Newborn Screening Program for rare diseases – congenital hypothyroidism (CH) 
and phenylketonuria (PKU) – in the north-east part of Romania from 2009 to 2012.
Methods. To realize the transversal descriptive study, we studied the cohorts formed by the babies who were 
borne between 2009-2012 in the maternities situated in the north-east part of the country. The screening was 
performed for two diseases: phenylketonuria (PKU) and congenital hypothyroidism (CH). Thyroid stimulating 
hormone (TSH) and phenylalanine (Phe) were tested by fl uorometric assay. Newborns with abnormal screening 
results (TSH > 9 μIU/L, Phe > 3 mg/dl) were re-examined.
Results. A total of 76,308 newborns were screened. From these, were detected 9 cases with CH and 5 cases 
with PKU. The incidence of CH was 1: 8,478 and of PKU1: 15,261, for the whole period. 
Conclusions. Newborn screening programme represent an important public health programme that allows 
early diagnosis and prevention of severe consequences for PKU and CH.
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CASE STUDIES

BACKGROUND

Newborn screening – an important preventive 
public health programme, is useful in establishing 
early diagnosis and timely delivery of medical in-
terventions in newborns with rare diseases. In Ro-
mania, the tests for PKU and CH are free of charge, 
but, despite this, not all the babies are tested. 

OBJECTIVES

The objective of this paper is to present the re-
sults of the implementation of newborn screening 
(NBS) program for rare diseases in the north-east 
of Romania.

METHODS

To realize the transversal descriptive study we 
studied the cohorts formed by the babies who were 

borne between 2009-2012 in the maternities situ-
ated in the north-east part of the country, meaning 
six counties (Botosani, Suceava, Iasi, Vaslui, Nea-
mt, and Bacau), included in the National Health 
Programme for Newborns Screening (NBS). The 
panel of screening disorders includes two diseases: 
phenylketonuria (PKU) and congenital hypothy-
roidism (CH). Thyroid stimulating hormone (TSH) 
and phenylalanine (Phe) were tested by fl uoromet-
ric assay (Victor 2D). Newborns with abnormal 
screening results (TSH > 9 μIU/L and Phe > 3 mg/
dl) were re-assessed by measuring serum fT4 and 
TSH, respectively by phenylalanine in serum. 

Communicating the screening positive results to 
parents was confi dential. In the case of negative 
screening results, these were not communicated to the 
parents (only at the request), due to economic reasons 
(the scarcity of the screening programme budget). We 
adopted the „no news is a good news” policy.
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RESULTS

In the north-east of Romania, the implementa-
tion of NBS programme for rare diseases was start-
ed in September 2009. At the beginning of the 
screening programme, in 2009, in September were 
tested only the newborns from Iasi county, and 
from October (the same year) were added Neamt 
and Suceava counties, with a total of 15 materni-
ties. In 2010 the NBS extended in another county 
(Botosani) and from 2011 in other two counties 
(Bacǎu and Vaslui) – Fig. 1. From November 2012 
were included four private maternities, so, in pres-
ent, the NBS is conducted in 24 maternities. 

The number of newborns tested for PKU and 
CH increased from 4,760 in 2009 to 19,214 in 
2010; 23,540 in 2011 and 28,794 in 2012. At the 
beginning of the screening programme, in 2009, in 
September were tested only the newborns from Iasi 
county, and from October we added Neamt and 
Suceava counties.

The rate of newborns tested is mentioned in Ta-
ble 1.

The denominator for calculating the rate repre-
sents the number of newborns from which was ex-
cluded the neonatal deaths occurred in maternities, 
before testing the babies. During 2009 and 2012, 
the overall rate for NBS is 72.37%. 

The sources for demographic data are National 
Institute for Statistics from Romania, and Counties’ 
Departments of Public Health (1). 

TABLE 1. The rate of NBS for PKU and CH in the 
north-east part of Romania, 2009-2012

Year
Total 

newborns

Newborns died 
aft er birth, before 

screening

Newborns 
tested

Rate of 
NBS (%)

2009+ 6,691 95++ 4,760 72.16
2010 24,899 81 19,214 77.41
2011 36,401 135 23,540 64.91
2012 37,881 121 28,794 76.45
Total 105,872 432 76,308 72.37

+ In 2009 the NBS started in September.
++The number represents the newborns died aft er birth, be-
fore screening, for the whole year 2009. 

The percentage of newborns that were not in-
cluded in NBS is fl uctuating, while the number of 
counties included in the programme is increasing. 
The overall rate for non-included is 32.63%. The 
reasons are different: mothers’ refuse, early dis-
charge from hospital (on demand), cultural or reli-
gious reasons or they were simply omitted. 

A proportion of 0.83% newborns were recalled 
for testing due to human errors in the processing of 
specimens (in majority of cases blood drops too 
small).

The laboratory test’ results for NeoTSH values 
were elevated in 30 infants. Serum fT4 and TSH 
assay confi rmed hypothyroidism in 9 cases. The 
rate of positive results was 30%. Phenylalanine val-
ues were elevated in 12 cases. The chromatography 
confi rmed PKU in 5 cases. The rate of positive re-
sults was 41.6% – table 2. 

FIGURE 1. The 
extension of NBS for 
PKU and CH in 
north-east part of 
Romania, 2009-2012 
(2009 – Suceava, 
Neamt, Iasi; 
2010 – Botosani; 
2011 – Bacau, Vaslui)
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TABLE 2. Rate of confi rmed cases for NBS in the 
north-east part of Romania, 2009-2012

Disease
Screening 

positi ve values
Confi rmed 

cases
Rate of confi rmed 

cases
CH 30 9 30.00%
PKU 12 5 41.66%

According to data obtained inside the NBS, the 
incidence of the diseases included in NBS in the 
north-east of Romania was 1: 8478 for CH, and 1: 
15261 for PKU.

Samples from newborns are kept for 5 years.
The incidence of these two diseases in other Eu-

ropean countries is mentioned in table 3 
(2,3,4,5,6,7).

TABLE 3. Incidence of PKU and CH in 
other European countries
Country CH PKU
Slovakia 1: 2506 1: 3676
Republic of Moldavia – 1: 7326
Russia 1: 2941 1: 7142
Bulgaria 1: 2676 1: 28000
Belarus 1: 6349 –

In order to reduce the rejection rate of the screen-
ing it isnecessary to inform prospective parents on. 
Various authors believe that it is best for parents to 
receive information even during pregnancy or at 
the latest when the pregnant woman go tot he hos-
pital for delivery, thus having time to read them, to 
think, to examine and receive an explanation (8,9). 
On the other hand, in 1998 WHO was in favor of 
mandatory screeningif early diagnosis and treat-
ment are of benefi t to the child. In Romania, screen-
ing is mandatory, but the families have the option to 
refuse. Parents who refuse NBS sign in the obser-
vation sheet that they understand the potential risk 
of the disease on the child’s later development. 

Outside of positive effects (detection of serious 
diseases and treated before symptoms appear, pre-
venting mental retardation, genetic counseling for 
future pregnancies) screening has a downside: pa-
rental anxiety, overprotection child, feelings of 
guilt, family misunderstandings). Also, false-posi-
tive reactions had a negative impact on the family: 
increased parental stress.

DISCUSIONS

Romania – situated in Eastern Europe, has a 
population that decreased from 21.431.298 peoples 
in 2010 to 19.043.767 in 2012 according to the last 
national census. The number of births per year var-
ied, in the last four years being: 222,388 in 2009; 

228,427 in 2010; 196,242 in 2011; 201,104 in 2012. 
In Iasi and Suceava counties the birth rates, in 2012, 
were higher than the national average value (11.2‰ 
and, respectively 11.5‰ compare to 11.0‰) (1)

In Romania there are four centers for NBS situ-
ated in Bucharest, Cluj-Napoca, Timisoara, and 
Iasi. The NBS Center from Iasi (situated in the 
north-east) is the last center included in the Nation-
al Health Programme for NBS.

The disciplines involved in NBS are: Neonatol-
ogy, Pediatrics, Laboratory Medicine, Endocrinol-
ogy, Public Health and Management, Neurology 
and Psychology.The screening tests are free of 
charge for the family, the cost per test (3 euro) be-
ing provided from the budget of this National 
Health Program.

Comparatively with the European countries 
mentioned in table 3, in Romania, the incidence of 
CH, respectively PKU is smaller (except PKU in 
Bulgaria).

After the diagnostic is clearly confi rmed, the ba-
bies are followed-up, and specifi c treatment is pro-
vided.

Till now, all the patients with these two diseases 
follow the treatment recommended:

• specifi c nutritional therapy for PKU: ac cor-
ding to the tolerance of phenylalanine, with 
different food (PKU formula, aproteic pro-
ducts – baking mix, “low protein” biscuits 
and pasta, egg, rice and potatoes replacer).

• substitutive hormonal therapy (Euthyrox) for 
CH.

By making timely medical interventions, neuro-
psychicological developmentof the patients detect-
ed with these two diseases was normal. This is sup-
ported by examinations performed regularly (clinical 
examination, neurological, psychological, neuro-
psychiatric).

The value of the phenylalanine is periodically 
measured, on a specifi c schedule, depending on ba-
bies’ age: 

• 0-6 months: weekly;
• 6-12 months: twice/month;
• 1-3 years: 1-2 times/ month;
• over 3 years: monthly.
The patients return in the 3rd Clinic of Pediatrics 

(specialized in Nutrition and Metabolic Diseases) 
every three months for clinical and biological con-
trol and for adapting the treatment. They will be 
registered in the National Unique Registry for the 
evidence of newborns included in NBS and diag-
nosed with PKU/CH, which was introduced in 2012. 

The impossibility to run controlled clinical ran-
domized trials for new-borns rises the discussion of 
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fi nding the ballance point between having too many 
diseases in the screening panel for new-borns (with-
out certain benefi ts for the last ones) and the lack of 
early diagnosis (provided by screening tests) for the 
diseases which are treatable (10). Cost-effectiveness 
analysis underlines that the best strategy is that 
which has the optimal cost-effectiveness rate, not the 
cheapest one. In the particular case of NBS for CH 
and PKU, we must compare the specifi c testing with 
the strategy of „doing nothing”.

Even the cost per one screening test is 3 euro 
(for a new-born), in our case, in the northeast re-
gion screening 2009-2012, the cost for one HC di-
agnosis is 76.308 x 3 euro/9 positive cases = 25436 
euro and 76.308 x 3/5 = 45784,8 euro for PKU. De-
spite these economic debates, the benefi ts for new-
borns are real (early treatment and avoidance of 
specifi c complications), and the „savings” are visi-
ble on long term, taking into consideration the (tan-
gible and intangible) costs linked to healthcare for 
children who did not receive (and benefi t) the spe-
cifi c treatment in the incipient phases of the disease 
(CH or PKU).

CONCLUSIONS

1. Neonatal screening is an important public 
health program that requires early diagnosis and 
providing information that could change the course 

of a child’s life by preventing severe consequences 
of congenital hypothyroidism and phenylketonuria.

2. We consider that is necessary to analyze the 
causes conducing to non-inclusion in NBS, in order 
to prevent such situations and to increase coverage. 
In this respect, mothers will be better informed 
about the importance of NBS for their babies and 
for their families, too. 

3. It is also necessary to give more importance 
to the quality of screening procedures.
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