
Caring for mother and child
The importance of prenatal tests  
from early gestation to delivery
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Early and reliable diagnostic tests are necessary during and 
after pregnancy to protect the mother and fetus
Early and effective detection of diseases and conditions that may 
affect pregnant women and their fetus is of utmost importance 
because it can define the need for additional tests or exams, help 
parents be aware of the health of their babies and prepare 
accordingly. Early assessment of the risk of preeclampsia, for 
example, can help the physician step up the management of 
women at high risk, in order to reduce the risk of premature birth 
or eclampsia.1 Early assessment of the pregnant woman’s immune 
status for certain infectious diseases can help the physician 
advise the parents and monitor the pregnancy accordingly to 
reduce risk of transmission to the fetus or newborn. Early testing 
therefore facilitates timely medical and/or surgical treatment 
before or after birth. 

Several international and national guidelines recommend informing 
parents about prenatal screening from the first prenatal visit in 
order to support a safer pregnancy.2-4 Guidelines also recommend 
testing patients at high risk of certain conditions or diseases in 
order to improve clinical management and reduce risks to the 
mother, fetus and newborn.2,5,6

A variety of tests are recommended throughout pregnancy and following delivery
Different tests are recommended at different trimesters of the pregnancy, based on risk factors such as maternal age and family  
history.2,3 In particular, several guidelines in Europe suggest 1st trimester screening for Down syndrome 4, STDs (HIV, Hepatitis B,  
Syphilis), TORCH (Rubella), proteinuria and anemia.2,3,7
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Pregnancy timeline and suggested tests
TORCH: Toxoplasma Gondii, Other (Varicella Zoster Virus, Parvovirus B19, Enterovirus and more), Rubella, Cytomegalovirus, Herpes Simplex Virus
STDs: Sexually Transmitted Diseases (HIV, Hepatitis B, Syphilis)
* Testing in neonates
** Testing in mothers and neonates
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First trimester combined screening for  
Down syndrome prevents unnecessary  
invasive procedures

Down syndrome is one of the most common serious  
chromosomal disorders
Approximately one in every 800 births results in the delivery of a 
baby with an abnormal number of chromosomes (non-gonosomal 
aneuploidy). The most frequent of these aneuploidies is trisomy 
21 or Down syndrome, and its prevalence in Europe is 22.0 per 
10,000 births.8 The risk of having a child with Down syndrome 
was found to correlate with maternal age, which has increased 
over the last 20 years, and with it an increase in the number  
of trisomy-affected pregnancies in Europe.8 Children born with 
Down syndrome have multiple medical conditions including  
malformations and cognitive impairment to various extent. 

Early assessment of maternal biomarkers reduces the need 
for invasive procedures
Prenatal diagnosis of Down syndrome commonly involves invasive 
methods, namely chorionic villus sampling and amniocentesis, 
both associated with a risk of miscarriage.9 Over the last decades, 
“risk screening” using multiple markers has achieved wide 
acceptance in routine antenatal care. 

The screening for Down syndrome combines clinical information 
with ultrasound and biochemical markers that are altered in 
affected pregnancies. Nuchal translucency (NT) is an established 
1st trimester ultrasound marker: it measures the neck edema that is 
more pronounced in fetuses with Down syndrome.9 In addition, 
altered maternal levels of placental biomarkers have been observed 
in affected pregnancies such as pregnancy-associated plasma 
protein A (PAPP-A), human chorionic gonadotropin (hCG) and its 
free b-subunit (free b-hCG), alpha-fetoprotein (AFP), unconjugated 
estriol (uE-3) and Inhibin A. 

There are different screening approaches based on combination 
of clinical history, ultrasound measurements and serum biomarkers.

First trimester combined screening is an effective screening 
option. It is more sensitive than screening in the 2nd trimester 
(85 – 95 % versus 60 – 70 %, at 95 % specificity)9 and allows for an 
early identification of pregnancies that are candidates for further 
investigation2,11 thereby sparing healthy pregnancies from the 
more invasive measures. 

Screening approach Time of results 1st trimester parameters 2nd trimester parameters
Combined 1st trimester Maternal Age, NT, Free b-hCG, PAPP-A
Double 2nd trimester Maternal Age, AFP, hCG
Triple Maternal Age, AFP, hCG, uE3
Quadruple Maternal Age, AFP, hCG, uE3, Inhibin A
Serum integrated Maternal Age, PAPP-A  AFP, hCG, uE3, Inhibin A
Integrated Maternal Age, NT, PAPP-A  AFP, hCG, uE3, Inhibin A

Overview of non-invasive tests in the course of pregnancy for Down syndrome screening and testing 9 ,10

1st trimester 2nd trimester Both trimesters

Detection rates of the non-invasive tests for Down syndrome screening and testing (at 5 % false positive rate – FPR) 9 ,10
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Triple9
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Detection rate (%) – at 5% FPR
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First trimester combined screening for  
Down syndrome prevents unnecessary  
invasive procedures

Guidelines recommend 1st trimester screening for Down 
syndrome with the combined test 
Several international guidelines recommend that all pregnant 
women should be informed during their first visit of the risks and 
benefits of prenatal tests, and all pregnant women should be 
offered screening for Down syndrome by end of their 1st trimester.2,4  
Several national guidelines recommend the combined test 
(nuchal translucency, free b-hCG and PAPP-A) during the 
1st trimester 2,11, particularly between 11 weeks and 13 weeks  
and 6 days of gestation.2,4 In women who present later in pregnancy 
or if nuchal translucency is not possible due to fetal position  
or raised body mass index, guidelines recommend 2nd trimester  
screening.2,12

Roche’s validated immunoassays provide reliable diagnostic 
support in 1st trimester risk assessment for Down syndrome, 
and are recommended by the FMF 
The Roche Elecsys® PAPP-A and free b-hCG immunoassays are 
proven reliable methods for the risk assessment of Down syndrome 
in the 1st trimester. These immunoassays offer consistent results 
with high precision over the entire measuring range. The Elecsys® 
immunoassays for Down syndrome screening are approved by 
the Fetal Medicine Foundation (FMF) demonstrating the assays’ 
robustness and highly reliable results.13

Specific software are required to perform the risk calculation  
by combining the results from the biomarker assays, nuchal 
translucency results and maternal factors. The Roche Elecsys® 
assays can be used in combination with the main commercially 
available software solutions.

Roche Elecsys® immunoassays provide a reliable, precise and 
convenient solution for Down syndrome screening.
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Preeclampsia testing improves clinical 
management of pregnant women at risk 

Preeclampsia is a serious multisystem complication of pregnancy 
and a leading cause of fetal and maternal morbidity and mortality.  
Its worldwide prevalence is 3 – 8 %.14 Preeclampsia and eclampsia, 
(a complication of preeclampsia), account for 42 % of all maternal 
deaths.1

Preeclampsia is defined as new-onset hypertension and proteinuria 
that develops after 20 weeks of gestation. Current “gold standard” 
measurements for the diagnostic assessments include the deter-
mination of blood pressure and proteinuria. However, the gold 
standard measurements have low sensitivity and specificity for 
predicting the disease and maternal and perinatal outcomes.15 The 
only cure is delivery of the baby, therefore the early and reliable 
identification of women at risk of preeclampsia is important to 
reduce maternal, fetal and neonatal mortality and morbidity.16,17

Clinical management of preeclampsia is challenging due to: 
• A lack of effective treatment options other than delivery 
• The necessity of a reliable test for assessing disease severity 

and progression and for predicting preeclampsia related  
complications 

• The necessity to balance maternal and fetal risks, which may  
be in opposition 

• The need for a reliable identification of high-risk preeclampsia 
patients to be referred to a specialized perinatal care centre 

A new diagnostic tool that reliably supports the prediction 
of preeclampsia onset as well as potential adverse out-
comes
An imbalance of an angiogenic and an anti-angiogenic biomarker 
has been associated with preeclampsia. High serum levels of 
soluble fms-like tyrosine kinase receptor-1 (sFlt-1), an anti-angio-
genic protein, and low levels of placental growth factor (PlGF),  
a pro-angiogenic protein, were shown to predict subsequent 
development of preeclampsia.15 Assessing the sFlt-1/PlGF ratio 
was found to be clinically useful in the management of patients  
at risk of preeclampsia, as well as those with preeclampsia,16 in 
particular to aid in the:
• Short-term prediction of preeclampsia 
• Diagnosis of preeclampsia, including differential diagnosis
• Prediction of maternal and fetal adverse outcomes
Early risk assessment and diagnosis improve patient  
management and reduce costs 
Guidelines recommend the assessment of risk factors, blood 
pressure and proteinuria at the first visit.2,18 Pregnant women also 
need to be informed of the symptoms of preeclampsia (including 
severe headache and severe pain just below the ribs).2,18

The use of sFlt-1/PlGF as an additional diagnostic tool has been 
shown to improve patient management and reduce costs, in  
particular by reducing unnecessary hospitalization.19,20 This has led 
to recent publications, including the German DGGG guidelines,21 
that recognized that sFlt-1/PlGF can be used for the short-term 
prediction and diagnosis of preeclampsia as well as the monitoring 
of women at risk of preeclampsia.16 

Diagnostic pathway for screening, prediction and diagnosis of preeclampsia 21

 Monitoring after stabiliza-
tion of PE patients

All pregnancies

Risk assessment

 In women with suspected  
preeclampsia

In women with preeclampsia

Monitoring Prediction Diagnosis  Indications for  
hospitalization

Recommended use of sFIt-1/PIGF assay ratio

1st trimester 2nd/3rd trimester
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Preeclampsia testing improves clinical 
management of pregnant women at risk 

The Roche sFlt-1/PlGF assays allow early and reliable 
results for better patient management 
With validated specific cut-offs for the prediction and diagnosis  
of preeclampsia, the Roche Elecsys® sFlt-1/PlGF assays have been 
validated as an additional tool for the management of patients 
suspected of clinical preeclampsia, including ruling-out patients 
at risk of developing preeclampsia within 1 week, objectively  
diagnosing preeclampsia and predicting adverse outcomes.16,22  
They allow for precise and consistent results to help physicians 
correctly identify patients at high risk, or patients with preeclampsia.

The Roche Elecsys® sFlt-1/PlGF assays help identify preeclampsia patients at the highest need of intensified care and they provide 
reliable results in critical situations when only a non-specific clinical picture is available. With the support of the Elecsys® sFlt-1/PlGF 
assays, timely decisions regarding treatment and disease management are possible, thereby reducing danger to mother and fetus.16

Roche Elecsys® sFlt-1/PlGF ratio cut-offs 16,22

Early-onset preeclampsia – gestational week 20 – 33 + 6 days Late-onset preeclampsia – gestational week 34 to end of pregnancy

sFIt-1/PIGF
≤ 38

sFIt-1/PIGF
< 85
> 38

sFIt-1/PIGF
≥ 85

99.3 % NPV
the woman will not  

develop preeclampsia  
for the next 1 week

36.7 % PPV
the woman is at high risk  
to develop preeclampsia 
within the next 4 weeks

99.5 % specificity
the woman has 

preeclampsia
Sensitivity: 88.0 %

Prediction
rule-out for
the next 1 week

Prediction  
rule-in within 
next 4 weeks

Diagnosis

sFIt-1/PIGF
≤ 38

sFIt-1/PIGF
< 110
> 38

sFIt-1/PIGF
≥ 110

99.3 % NPV
the woman will not  

develop preeclampsia  
for the next 1 week

36.7 % PPV
the woman is at high risk  
to develop preeclampsia 
within the next 4 weeks

99.5 % specificity
the woman has 

preeclampsia
Sensitivity: 58.2 %

Prediction
rule-out for
the next 1 week

Prediction  
rule-in within 
next 4 weeks

Diagnosis
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TORCH screening and monitoring allows 
protection of the fetus from congenital 
infections

The TORCH panel covers several infections that could be 
transmitted to the fetus during pregnancy
The TORCH test screens for a number of infections that can cause 
congenital infections, and stands for:
• Toxoplasma gondii
• Others: Varicella Zoster Virus, Parvovirus B19, Enterovirus,  

syphilis (Treponema pallidum), HIV, HBV and more 
• Rubella virus
• Cytomegalovirus (CMV)
• Herpes simplex virus (HSV)

Although some of these infections can become chronic and 
remain throughout the life of the adult, they can be asymptomatic 
and be transmitted through the placenta or during birth.23 The goal 
of TORCH testing is to investigate the status of the mother’s 

immune system, to differentiate between past and current infec-
tions if screening results are positive, and to allow the physician to 
advise the mother on how to avoid transmission to the fetus or 
neonate.

The screening of these infections is guided by maternal history, 
risk factors and local regulations. It is usually performed during 
the 1st trimester, and can be extended throughout the pregnancy 
according to initial results and local guidelines. Suspect neonates 
can also be tested. Screening women pre-conception as well as 
prenatally is important for the prevention of transmission of these 
infections.

The epidemiology of these infections varies worldwide due to 
vaccination practices, cultural and other differences.23

A primary infection during pregnancy can have devastating 
consequences for the newborn
Primary infections during pregnancy, particularly during the 
1st trimester, may be associated with devastating consequences, 
including stillbirth and miscarriage (toxoplasmosis, rubella, 
syphilis).23,24 For example, congenital rubella syndrome (linked to 
severe birth defects) is most likely to occur during primary 
maternal infection, up to 16 – 20 weeks of gestation. Infected 
newborns are also at increased risk for severe symptoms and 
complications later in life.23 In addition, asymptomatic neonates 
with prenatal toxoplasmosis or cytomegalovirus infections are  
at increased risk of developing severe symptoms such as retinal 
or neurological abnormalities later in life.23

Toxoplasmosis
(%)

Rubella
(%)

Cytomegalovirus 
(%)

HSV
(%)

Europe 19.4 – 43.8 96.5 – 97.7 41 – 69.4 HSV-1: 68.7 – 79.4
HSV-2: 5.7 – 21.2

Asia 8 73.1 – 80.2 Up to 100 HSV-1: 90.3
HSV-2: 7.8 – 12.5

USA 11 91.5 70 – 90 HSV-1: 56
HSV-2: 17

Latin America 53 62 Up to 100 HSV-1: 75.8 – 80.7
HSV-2: 4 – 33.3

Africa 72.5 – 88.8 64.8 – 72.2 72.2 – 100 HSV-1: 92
HSV-2: 33.2 – 35

Immunoglobulin G(IgG) seroprevalence of women of childbearing age for TORCH (Adapted from de Jong et al, 2013) 23
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TORCH screening and monitoring allows 
protection of the fetus from congenital 
infections

TORCH screening is widely used by physicians for monitoring 
congenital, perinatal and neonatal infections 
Testing guidelines for TORCH vary around the world according  
to the local prevalence. Routine testing is usually recommended 
for Rubella. In most countries, testing for CMV and HSV is  
recommended for symptomatic pregnant women. Testing for 
toxoplasmosis is recommended in high prevalence countries.

Identifying patients without prior exposure to these infections is 
important for further counselling.

For certain types of infections such as in herpes (for patients with 
active HSV lesions in their genital area) a caesarean delivery should 
be proposed to prevent transmission of the virus to the baby.23 

Roche TORCH platform provides innovative immunoassays 
for high testing efficiency
Roche assays enable the reliable and early diagnosis of toxoplasmosis, 
rubella, cytomegalovirus and herpes simplex virus in prenatal 
screening using innovative assays such as the -capture assay for 
IgM testing, the one-step double antigen sandwich assay (DAGS) 
for IgG testing and IgG avidity testing to rule-out past infection for 
toxoplasmosis and cytomegalovirus. 

Carried out on the Elecsys® platform, they offer high precision 
and good reproducibility with accurate quantification for easy 
follow-up of antibody concentrations during seroconversion.  
This allows for accurate assessment of the immune status and 
reliable monitoring.
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Early testing for sexually transmitted  
diseases can help control and avoid 
transmission to the fetus 

Sexually transmitted diseases (STDs) result in substantial 
morbidity and mortality
Globally, nearly 1 million people are newly infected with a curable 
or non-curable STD (including HIV) every day 25 and these are the 
main preventable causes of infertility, particularly in women.26 

The most common STDs are: 26,27 
• Bacterial infections such as gonorrhea (Neisseria gonorrhoeae), 

chlamydia (Chlamydia trachomatis), syphilis (Treponema  
pallidum), bacterial vaginosis

•  Viral infections such as HIV, genital herpes (commonly HSV-2), 
genital warts (commonly HPV-1), viral hepatitis (hepatitis A, B, 
C, D viruses) and cytomegalovirus

•  Protozoal infections such as trichomoniasis (Trichomonas  
vaginalis) and toxoplasmosis (Toxoplasma gondii) or Chagas 
disease (Trypanosoma cruzii) in Latin America 

The burden of STDs is also likely to increase because of the  
prevalence of non-curable viral infections as well as trends in sexual 
behavior and increased travel.26 Therefore, control of these  
diseases is a priority for the World Health Organization (WHO).25

Untreated STDs in pregnancy can lead to severely debilitat-
ing effects in the mother and her fetus
Diagnostic tests for STDs are important for screening and case 
management because many individuals are asymptomatic or 
have only mild symptoms.27 Many ulcerative and non-ulcerative 
STDs also facilitate the acquisition and transmission of HIV by a 
factor of up to 10, and therefore correct diagnosis and manage-
ment of patients with other STDs could also help to reduce the trans-
mission of HIV. 

In pregnancy, intrauterine and perinatally transmitted STDs can 
have serious debilitating effects on the fetus.6 STDs (including 
syphilis, hepatitis C virus, gonorrhea) are associated with premature 
births, miscarriage, stillbirths or neonatal death shortly after birth. 
Prenatal infections with hepatitis B virus, for example, are associ-
ated with an increased risk of developing certain chronic dis-
eases later in life such as chronic liver disease or cancer.27 Hence, 
early detection is important to control and reduce transmission 
through adapted clinical management.

WHO Region of the Americans
WHO Western Pacific Region
WHO African Region
WHO Eastern Mediterranean Region
WHO SE Asia Region
WHO European Region

Estimated new cases of curable STDs by WHO region (2008) 25

126 million

93 million 26 million

79 million

47 million

128 million
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Early testing for sexually transmitted  
diseases can help control and avoid 
transmission to the fetus 

Guidelines recommend screening at first prenatal visit in 
women at high risk
Most guidelines recommend that future parents be informed of 
the risk as well as the possibility of testing for STDs.5,6 Screening 
recommendations vary between countries depending on the 
epidemiology of the diseases and the risk to mother and infant. 
However, national and international guidelines do recommend 
screening in women at high risk (in particular sex workers and 
HIV-infected women) during the 1st trimester at the first visit as 
well as during the 3rd trimester.5,6 Several national guidelines also 
recommend early screening for syphilis and HIV in all pregnant 
women.2,6,24

Appropriate antenatal care can reduce mother-to-infant transmission. 
Testing pregnant women is therefore important not only because 
awareness of infection status can help maintain the health of the 
woman, but because it enables interventions that can substantially 
reduce the risk for perinatal disease transmission (e.g. antiretroviral 
treatment and caesarean section in HIV-infected pregnant women).6

Roche offers serologic and molecular assays for appropriate 
testing
For screening and diagnosis of STDs, Roche offers serology  
tests for HIV, syphilis (treponemal and non-treponemal), HSV  
and hepatitis B. For the diagnosis of Chlamydia trachomatis 
infection or gonorrhea, highly sensitive molecular tests have  
been developed.6

The combination of molecular and serology tests create a powerful 
approach to the diagnosis and monitoring of STDs. Some viral 
STDs require both serologic and molecular tests for diagnosis 
due to the lifecycle of the pathogen and to cover the entire clinical 
disease presentation.

The Roche assays allow combined testing, which increases 
throughput and cost efficiency. For example, combining target 
detection for all Chlamydia trachomatis variants and a highly 
specific Neisseria gonorrhea assay allows simplification of the 
workflow, increases throughput and reduces cost. 
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Close monitoring of thyroid function is crucial 
for the health of both the mother and her fetus

In pregnancy, thyroid gland increases between 10 % and 40 % in 
iodine-replete and in iodine deficient population respectively.28 
The production of the two main thyroid hormones, thyroxine (T4) 
and triiodothyronine (T3), also increases by 50 %, together with a 
50 % increase in the demand for iodide, which is required for the 
production of T4 and T3.28 

Pregnancy is therefore a “stress test” that can lead to hypothyroidism 
in women with a low thyroidal reserve or iodine deficiency, and 
postpartum thyroiditis in women with underlying Hashimoto’s 
disease (autoimmune disease directed against the thyroid) who 
were euthyroid prior to conception.28

Thyroid hormones are extremely important as they have many 
effects on central metabolic processes and are linked to fetal 
development, carbohydrate metabolism, fat metabolism, protein 
metabolism, bone metabolism, central nervous system function, 
cardiovascular system function and gonadal functions. T4 and T3 
are tightly controlled by various hormones and negative feedback 
loops. 

Abnormal thyroid function increases the risk of maternal 
and fetal morbidity as well as fetal mortality
There is strong evidence that maternal thyroid dysfunction during 
pregnancy can affect maternal and fetal health as well as pregnancy 
outcomes.29 

Maternal and fetal iodine deficiency in pregnancy and neonatal 
iodine deficiency have adverse effects on the cognitive function 
of the offspring. The most common cause of hypothyroidism in 
pregnant women worldwide is iodine deficiency, which is the leading 
cause of preventable mental retardation worldwide.29 Severe iodine 
deficiency in pregnant women has also been associated with 
increased rates of miscarriage and stillbirth, and increased  
perinatal and infant mortality.28

However, if infants are screened and treated early after birth, 
prognosis is generally excellent.30

Regulation of thyroid activity
TRH: Thyrotropin-releasing Hormone, TSH: Thyroid-stimulating Hormone, 
fT4: free T4, fT3: free T3

Liver

Hypothalamus

TSH

T3
T4

T3

T4, fT4
T3, fT3

TRH
Pituitary gland

Thyroid gland

TRH Thyrotropin-releasing Hormone
TSH Thyroid-stimulating Hormone

fT4 free T4
fT3 free T3

    Secretion
 Stimulation
 Inhibition

Secretion
Stimulation
Inhibition
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Close monitoring of thyroid function is crucial 
for the health of both the mother and her fetus

Screening women at high risk of thyroid diseases is  
recommended early in pregnancy 
Thyroid dysfunction screening during pregnancy has been found 
to be cost-effective in one study.31 The American Thyroid Association 
recommends that all pregnant women should be screened at the 
initial prenatal visit for any history of thyroid dysfunction and/or 
use of thyroid hormone (LT4) or anti-thyroid medications 
(methimazole, carbimazole, or propylthiouracil).28

Measurement of serum TSH is the first test recommended as it is 
an accurate indicator of thyroid status in pregnancy. Primary 
maternal hypothyroidism is defined as the presence of an elevated 
TSH concentration during gestation and subtypes of hypothyroidism 
are defined according to levels of TSH and free T4.28

Abnormal TSH levels trigger subsequent laboratory testing, imaging 
and possibly histological investigations. In particular, any subnormal 
levels of TSH should be evaluated in conjunction with serum T4 
levels.28,29 Pregnant women with thyroid dysfunction should be 
monitored with regular measurement of TSH and T4 and overt 
hypothyroidism should be treated in pregnancy.28

In women at high risk of thyroid disease, particularly women at 
high risk of overt hypothyroidism (e.g. women with a history of 
thyroid dysfunction or prior to thyroid surgery, with symptoms of 
thyroid dysfunctions), measurement of TSH should be carried out 
early.28,29

The Roche platform provides complete automated cascade 
testing with proven performance
Although thyroid physiology is well understood and differential 
diagnosis of thyroid diseases is established, there are a lot of 
exceptions and pitfalls that still make a correct diagnosis challenging. 

The Roche Elecsys® thyroid immunoassays offer precise measurement 
of TSH, free and total T3 and T4 as well as anti-TSHR, anti-TPO, 
anti-Tg and T-uptake allowing for a full comprehensive diagnosis 
as depicted in the figure “Differential diagnosis of thyroid diseases”. 
These immunoassays, processed on reliable cobas® platforms, 
ensure precise results, allowing the user to fully focus on result 
interpretation and the clinical questions behind the values obtained.

Differential diagnosis of thyroid diseases

Anti-TSHR

fT3/T3

Anti-TPO
Anti-Tg

Subclinical 
hypothyroidism

Autoimmune thyroidism 
Hashimoto thyroidism

Autoimmune thyroidism 
Graves’ disease

HypothyroidismHyperthyroidism

T3  
hyperthyroidism

Subclinical 
hyper-thyroidism/drugs

Central hypothyroidism 
hypothalamic/pituitary 

dysfunction
Non-thyroid illness/ 
low-T3 syndrome

increased

increased decreased

decreased increased

positive positive

decreased

decreased normalnormal

normal normal

fT3/T3fT3/T3

TSH

fT4/T4fT4/T4
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Early diagnosis of anemia helps to protect 
mother and child 

Anemia is a major worldwide public health issue
Anemia affects 1.62 billion people in the world (approximately 
25 % of the population) and approximately 42 % of pregnant 
women.32 In more than 80 % of countries, anemia in pregnant 
women is a moderate or severe public health problem.32  
Iron-deficiency anemia is the most severe form of anemia and 
corresponds to 50 % of anemia cases worldwide.32 Iron deficiency 
results in reduced hemoglobin in addition to low serum  
ferritin, low transferrin saturation and increased erythrocyte 
protoporphyrin concentration.33

The signs and symptoms of anemia are often non-specific, with 
tiredness being the most common. Women may also complain of 
weakness, headaches, palpitations, dizziness, dyspnea and hair 
loss.33

According to the World Health Organization (WHO), anemia in 
pregnant women (measured at sea level) is defined as hemoglobin 
<11 g/dL. In healthy women, hemoglobin levels decrease  
dramatically during pregnancy. In the 2nd trimester and 3rd  
trimester, anemia is generally defined as <10.5 g/dL by the US 
Centers for disease control and prevention.

Anemia during pregnancy affects the development of the 
infant after birth
Anemia is known to increase the risk of maternal and infant  
mortality.34 Gestational iron-deficiency anemia increases mortality, 
as it compromises immune function and increases susceptibility 
to, and the severity of, infections. It also negatively impacts work 
capacity and postpartum cognition, performance and emotion.33

Gestational iron-deficiency anemia increases the risk of iron 
deficiency in the neonate during the first three months of life33 
and has a major impact on the development of the infant during 
the first nine months of life.35 Associations between gestational 
anemia and preterm delivery, low birth weight and perinatal mor-
bidity have also been observed.33,34

Prevalence of anemia in pregnant women aged 15 –    49 years, 2011 (adapted from WHO (2015), the global prevalence of anemia, 2011)

<20.0
20.0 – 39.9
40.0 – 59.9
≥60.0
No estimate
Not applicable

Percentage (%)
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Early diagnosis of anemia helps to protect 
mother and child 

Many guidelines recommend anemia testing at the first 
prenatal visit 
National guidelines recommend that women are screened with 
full blood counts carried out at the booking visit and/or at 
28 weeks.2,33,36

Ferritin levels should be checked in women with a known  
hemoglobinopathy or at increased risk of iron deficiency in  
early pregnancy. Ferritin is the parameter of choice for correctly 
assessing an early iron deficiency as it indicates decreases of 
iron before any effect on hemoglobin. Oral supplements are 
recommended when ferritin levels are <30 µg/L33 or if hemoglobin 
levels are below the recommended range.2 

Changes in serum ferritin with age or iron deficiency

Since a deficiency of either vitamin B12 or folate can cause  
megaloblastic anemia, it is advisable to determine the concentration 
of both vitamin B12 and folate in order to properly determine the 
etiology of anemia. It is therefore important to manage anemia 
early in pregnancy to avoid adverse maternal and fetal outcomes 
and to reduce the need for blood transfusion. 

Low serum folate levels during pregnancy have also been  
associated with neural tube defects in the fetus, and guidelines 
recommend an oral folate supplement prior to and during early  
pregnancy.2,36 If anemia is not corrected with an oral iron supplement,  
causes of anemia (particularly folate deficiency) need to be further 
investigated.33

The Roche Elecsys® immunoassays support reliable diagnosis 
and monitoring of different types of anemia during pregnancy
Roche offers the Elecsys® assays for the measurement of serum 
or plasma ferritin, folic acid in serum, plasma or red blood cells 
and vitamin B12. They are robust electrochemiluminescence 
(ECLIA) assays with proven performance that deliver precise 
results, supporting reliable diagnosis and monitoring of anemias. 
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Prenatal vitamin D testing helps prevent 
adverse outcomes for the mother and child

Vitamin D deficiency is a worldwide health problem, both 
among the general population and pregnant women
Vitamin D deficiency is a worldwide health problem.37 The main 
risk factors for vitamin D deficiency are those preventing 
vitamin D from being produced in the skin, namely limited  
exposure to sunlight, use of sunscreen and dark pigmentation.38

During pregnancy, it is essential that women receive enough 
vitamin D to maintain calcium homeostasis and maintain the 
health of their own bones, as fetal skeleton formation requires 
substantial transfer of calcium from the mother, which is further 
accelerated during lactation. Vitamin D deficiency in pregnancy 
negatively affects infant bone development, in a way that cannot 
be totally reversed by vitamin D supplementation in the newborn.39

The long-term consequences of maternal vitamin D  
deficiency are concerning
Poor bone growth during gestation, infancy and early childhood 
is associated with lower adult bone mass and increased fracture 
risk later in life.40 In addition to this, infants of vitamin D deficient 
mothers are at a higher risk of having low birth weight, which  
is associated with a higher risk of chronic disease onset during 
adulthood.

Not only the health of the infant but also the health of the 
mother is impacted by vitamin D deficiency during pregnancy. 
In fact, the risk of developing conditions such as gestational 
diabetes mellitus and preeclampsia is increased.38

Vitamin D supplementation of pregnant women at risk of vitamin 
D deficiency is a simple and convenient way to improve both 
maternal and infant vitamin D levels, thus preventing the negative 
outcomes described above.

In general population
In pregnant women

Vitamin D deficiency is a worldwide health problem 37
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In women at risk of vitamin D deficiency, several key  
guidelines recommend testing and supplementation7,41,42

The majority of these guidelines recommend measurement  
of 25-hydroxyvitamin D (25(OH)D) levels in the 1st trimester, before 
or after supplementation.2,41,43,44 Substantial inter-individual variabil-
ity in 25(OH)D status post-supplementation has been  
documented in some patient groups. It may therefore be beneficial 
that serum 25(OH)D levels are measured in order to confirm that  
a specific 25(OH)D serum concentration has been reached as a 
result of vitamin D supplementation. 

The Roche Elecsys® Vitamin D total assay offers precise  
and accurate results to support medical decision-making
Monitoring of vitamin D status at different time points requires  
a vitamin D assay with high precision and lot-to-lot consistency. 

The Roche Elecsys® Vitamin D total assay offers a precise, accurate 
and convenient method to measure total vitamin D. This assay 
was shown to be particularly accurate for use in pregnant women 
because it is unaffected by the concentration of the Vitamin D 
Binding Protein (VDBP), unlike other automated assays.47 It provides 
clinicians with reliable results to assess with confidence whether 
vitamin D supplementation has been effective in raising vitamin D 
levels to the optimal status. 

Guidelines 25(OH)D testing recommended in:
All pregnant women Pregnant women considered 

at risk of vitamin D deficiency
American College of Obstetricians and Gynecologists41 – •
ANZBMS & OA (Australia & New Zealand)45 – •
Central European group43 • •
Canadian Pediatric Society46 • •
Endocrine Society (US)44 • •
•: Recommendation for 25(OH)D testing included in guidelines; –: Recommendation for 25(OH)D testing not included in guidelines
Many guidelines recommend 25(OH)D testing during pregnancy
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Prenatal testing is of prime importance to 
protect mother and child

International guidelines recommend prenatal testing,  
particularly for women at high risk
International guidelines recommend informing future parents at 
their first appointment of the different tests that are recommended 
in order for them to make informed decisions about any necessary 
care. 

Guidelines recommend prenatal testing throughout the course of 
pregnancy. Specific tests are recommended during each trimester 
according to the development of the fetus and the risk for both 
the mother and the fetus. 

The guidelines also present the risk factors for specific diseases or 
conditions to support physicians in their clinical decision making. 

Early and reliable tests offer a safer pregnancy and peace of 
mind to both the future parents and the specialists involved in 
their care.

Roche assays offer the clinical sensitivity and specificity  
for accurate detection of the most debilitating diseases in 
pregnancy
Roche offers a comprehensive and reliable menu for maternal 
and fetal health throughout all stages of pregnancy and for all 
the key conditions that can affect either a pregnant woman or 
her baby, including Down syndrome screening, preeclampsia and 
TORCH testing, as well as screening for STDs. These assays, with 
proven clinical and technical performance and recommended by 
international guidelines, provide healthcare professionals with 
valuable tools toward informed clinical decision-making and aid 
their efforts to improve maternal and fetal care.

Roche pregnancy care tests on the cobas® platform use ECL 
(ElectroChemiLuminescence) technology for immunoassay detec-
tion. Based on this technology and combined with well-designed, 
specific and sensitive immunoassays, Elecsys delivers reliable 
results. 

Medium- to high-throughput cobas® platforms with parallel 
testing capabilities improve workflow and contribute to cost 
reduction, and due to their small footprint they are suitable for 
every laboratory size, contributing to a streamlined laboratory 
organization.

Condition Roche tests

Down syndrome PAPP-A, free b-hCG, AFP, hCG+b
Preeclampsia sFlt-1, PlGF
TORCH Toxo IgM, Toxo IgG, Toxo IgG avidity, Rubella IgM, Rubella IgG, CMV IgM, CMV IgG, CMV IgG avidity, 

HSV-1 IgG, HSV-2 IgG
Thyroid Diseases TSH, fT4, fT3, Anti-TPO, Anti-TSHR, Anti-Tg
Anemia Ferritin, Folate, Folate RBC, Vitamin B12
STDs HIV combi PT, HIV Ag, Syphilis, HTLV-I/II
Viral Hepatitis Anti-HAV Total, Anti-HAV IgM, Anti-HBc, Anti-HBc IgM, Anti-HBe, Anti-HBs, HBeAg, HBsAg, HbsAg 

Confirmatory Test, HbsAg, Anti-HCV, Anti-HCV II
Bone health Vitamin D total

Roche pregnancy care test menu
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