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INTRODUCTION 
Perinatal infections often play a leading role in the causes of 
such adverse effects of pregnancy as stillbirth, early infant death 
and morbidity, which makes it important to study this issue 
comprehensively. Infections cause the termination of every 
fifth pregnancy. The term “perinatal infection” usually refers 
to infections transmitted from the mother to the infant during 
prenatal development (prenatal or congenital infections), 
during childbirth (perinatal or intranatal infections), as well 
as immediately after birth (postnatal infections).

Currently, perinatal infections include sexually transmitted 
infections, vaginal dysbiosis and TORCH syndrome infections. 
In addition, there are new infections that were not previously 
known to mankind, a disease caused by parvovirus B19, herpes 
virus type 6, etc. [1-2].

The number of children born with signs of intrauterine 
infection from pregnant women with infectious-inflamma-
tory diseases does not tend to decrease, but on the contrary, 
increases, ranging from 10 to 58% [3].

Mаnagement of perinatal infections is a difficult task because 
of the absence of apparent specific symptoms inherent to a 
particular pathology, as well as the correlation between the 
severity of infectious pathology of the pregnant woman and the 
involvement of the fetus [4]. Newborns with clinical manifes-
tations of infection require costly therapy and further rehabili-
tation, which does not completely exclude the development of 
the pathological process into chronic form and even complete 

disability of the child. Both mother and fetus often have mixed 
forms of viral-bacterial infections, which dictates the need for 
therapeutic measures aimed at increasing nonspecific resistance 
of the body and correction of metabolic changes [5].

Today, thanks to vaccination, it is possible to control such 
infections as viral hepatitis B, rubella, measles, mumps. Bacterial 
and sexually transmitted infections are also controlled through 
the use of effective antibacterial agents. A large number of 
perinatal infections can now also be controlled using certain 
chemotherapeutic agents. Some women have such infections 
as cytomegaly or toxoplasmosis in childhood, and by the re-
productive period they acquire natural immunity [6].

However, it should be noted that, despite vaccination, such 
infections as genital herpes, papillomavirus infection, and par-
vovirus B19 infection are not sufficiently controlled.

The solution to the problem of perinatal infections is their 
prevention during pregravid preparation by vaccination, elimi-
nation of pathogens and stabilization of chronic diseases such as 
herpes simplex virus. This approach requires the collaboration 
of specialist physicians (obstetrician, gynecologist, infectious 
disease specialist) to adequately assess the risks to the mother 
and child and to prescribe therapy.

THE AIM
To characterize the course of the most common perinatal 
infections on the basis of assessment of the literature data.
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MATERIALS AND METHODS
This article provides assessment of 125 literary sources. 
Particular attention is paid to sources over the last 5 years 
(2014-2019), but some earlier publications that have not 
lost their relevance are also included in the review. The 
sources were taken from scientific metric databases PubMed, 
Medline, databases of electronic libraries Cochrane Library, 
CyberLeninka, search engine Google Scholar and the portal 
of scientific periodicals of V.I. Vernadsky National Library 
of Ukraine. The description of the most common viral, 
bacterial and parasitic perinatal infections, transmission 
methods, clinical manifestations, methods of diagnosis 
and treatment, their clinical consequences are presented. 
Perinatal infections are a leading cause of severe congenital 
pathology, a serious worldwide medical and social problem 
that needs to be addressed [7-8].

REVIEW AND DISCUSSION
Perinatal infections are a topical issue today because: in 
the structure of perinatal mortality, the proportion of in-
trauterine infection ranges from 2 to 65.6%; the structure 
of infectious morbidity of pregnant women, the fetus and 
the newborn has changed; the role of pathogens of sexu-
ally transmitted diseases has increased dramatically; the 
problem of diagnosis of this disorder (often hidden by such 
diagnoses as intrauterine hypoxia, asphyxia, birth trauma) 
remains extremely important and complicated [9].

Up to 2500 different infections are known in modern 
medical science. Proven pathogens for intrauterine infec-
tions are over 27 species of bacteria, viruses, parasites, 6 
species of fungi, 4 types of protozoa and rickettsia. There 
is no relationship between the severity of the infectious 
process in the mother and the fetus.

Current perinatal care guidelines developed by the 
American Academy of Pediatricians and the American 
College of Obstetricians and Gynecologists suggest that 
only some infections occurring during the pre- and in-
tranatal period can significantly affect the fetus and the 
newborn [10].

VIRAL INFECTIONS
Cytomegalovirus infection (CMV) is one of the most 
common perinatal infections. 1% of newborns are infect-
ed with CMV pre-natally, and the virus is released after 
birth. Signs of infection are observed from birth in 10% of 
newborns with congenital CMV infection [11-12]. Thus, 
intrauterine growth retardation, jaundice, purpura, hepa-
tosplenomegaly, microcephaly, intracerebral calcifications, 
retinitis, and neurosensory hearing loss are detected in one 
third of all cases [13]. CMV is the main non-genetic cause 
of neurosensory hearing loss [14]. Ways of transmission: 
transplacental, contact with infected mother’s secretions, 
swallowing of infected breast milk, blood transfusions from 
seropositive donors. Infection occurs from mothers with 
primary CMV infection, primarily from those infected in 
the first and second trimesters [15].

The benefit of routine serological screening of women 
or newborns has not yet been proven [16]. Testing is 
carried out only to pregnant women and newborns with 
suspected CMV.

Isolation of the virus or detection of the CMV genome 
by polymerase chain reaction (PCR) from amniotic fluid 
is the most sensitive test for the detection of fetal infection. 
In addition, cord blood obtained by cordocentesis can be 
tested for CMV-specific immunoglobulin M (IgM), but 
this test is less sensitive than the release of culture or PCR 
of amniotic fluid [17].

Today, the treatment of CMV infection in clinically 
healthy people is not carried out. Antiviral treatment is 
provided to patients whose condition is life-threatening. 
The use of hyperimmune globulin in pregnant women with 
primary CMV infection may reduce the risk of congenital 
CMV [18].

However, insufficient data have yet been collected on its 
effectiveness, which makes it difficult to recommend for 
widespread use.

Enteroviruses. They include a group of viruses: poliovirus-
es, Coxsackie viruses, echoviruses and other enteroviruses.

The widespread use of the vaccine has helped to eliminate 
poliovirus infection.

Enterovirus infection is spread by fecal-oral route and 
through the air. Enteroviruses are common and pregnant 
women are often exposed to them, especially in the summer 
and autumn months. Most of the enterovirus infections 
during pregnancy are mild or asymptomatic. However, in 
the third trimester, infection can be the cause of the onset of 
labor [19]. Enteroviruses penetrate the placenta and cause 
disease in the fetus and antenatal death. Vertical transmission 
of enteroviruses can occur at birth under the influence of a 
virus contained in maternal blood or vaginal secretions. Signs 
of enterovirus infection in newborns are usually observed 
3-7 days after birth. In newborns, manifestation may include 
pneumonia, rash, aseptic meningitis, encephalitis, paralysis, 
hepatitis, conjunctivitis, myocarditis, and pericarditis [20].

The diagnosis is confirmed by isolation of the virus from 
smears from the throat or rectum and samples of feces, 
cerebrospinal fluid or blood.

Herpes simplex virus. Herpes simplex virus (HSV) is a 
DNA virus. Types 1, 2 and 6 are relevant in obstetrics [21]. 
Most sexually transmitted infections with HSV are caused 
by HSV-2. However, HSV-1 is increasingly the cause of 
genital herpes infection [22].

In 60% of cases the course is asymptomatic, in 20% atyp-
ical, and 20% have typical clinical signs of the disease [23]. 
There are primary infection and relapses. Primary infection 
occurs in women without evidence of previous herpetic 
infection (i.e. seronegative for both HSV-1 and HSV-2) or 
primary infection of HSV-2 in women with prior HSV-1 
infection or vice versa [24]. In relapses, infections occur 
in women with clinical or serological data from previous 
genital herpes (the same serotype) [25].

The fact that HSV-2 infection is confirmed serologically 
but not clinically diagnosed in most women is indicative of 
the asymptomatic course of most primary infections [26].



FEATURES OF THE COURSE OF PERINATAL INFECTIONS AT THE PRESENT STAGE

2271

Women with primary HSV infection which develop at 
late stages of pregnancy (symptomatic or asymptomatic) 
who give birth vaginally are at high risk (30-50%) of trans-
mitting the virus to their children. The risk of transmission 
during vaginal birth is much lower in recurrent infection 
(less than 2-5%).

Although routine HSV screening is not recommended, 
all suspected herpes virus infections should be evaluated 
and confirmed using methods of virus detection (viral 
culture or viral PCR detection of the antigen) or a test for 
a specific serological antibody [27].

In Ukraine, according to the order No. 906 “Perinatal 
infections” as of 27.12.2006, treatment with antiviral drugs 
is not carried out, except in cases when it is urgently indi-
cated to the mother.

Foreign scientists have shown that the use of acyclovir in 
pregnant women reduces the risk of clinical recurrence of 
HSV. Acyclovir can be given orally to pregnant women with 
a first episode of genital herpes or severe recurrence of herpes 
infection. Intravenous administration is indicated in severe 
genital HSV infection or with disseminated herpetic infection 
[28]. Pre-natal infection is extremely rare. Most children who 
develop HSV infection acquire it during the passage through 
the infected maternal lower genital tract or premature rupture 
of the fetal membranes when the ascending infection occurs 
[29]. Signs of infection appear within 48 hours of birth [30].

Human papillomavirus. Human papillomavirus (HPV) 
infections are common. There are more than 100 types of 
HPVs, more than 40 of which can infect the genital area.

HPV-6 and HPV-11 are the cause of respiratory pap-
illomatosis, HPV-16 and HPV-18 contribute to genital 
carcinoma [31]. Most cervical HPV infections are sexually 
transmitted and have an asymptomatic course. Genital 
HPV infections can be exacerbated during pregnancy. 
Imiquimod, sinecatechins, podophyllin, and podofilox 
drugs should not be used during pregnancy because they 
have a toxic effect on the fetus. Cryotherapy, laser therapy 
and trichloroacetic acid can be safely used in the treatment 
of HPV during pregnancy [32]. FDA-approved vaccines 
have no adverse effect on pregnancy. However, if a woman 
becomes aware that she is pregnant at the time of vacci-
nation, it must be postponed until delivery. Vaccination is 
not contraindicated when breast-feeding [33].

There is a risk of transmission of HPV from mother to 
child. The risk of transmission of recurrent respiratory 
papillomatosis is very low.

Aspiration of infectious secretions can occur during 
the passage through the birth canal. In large condylomas 
caesarean section is recommended as they contribute to 
the deterioration of vaginal stretching during childbirth, 
and can also cause large vulvovaginal ruptures.

Human parvovirus. Parvovirus B19 is a DNA virus that 
causes exanthema in children.

Transmission is most often through air and by contact 
routes, that is, through the airways and from hand to 
mouth. In 33% of cases the infection is asymptomatic 
[34]. Most people carry the infection in a mild form and 
completely recover.

Perinatal transmission.
Parvovirus B19 affects fetal erythrocytes and causes 
anemia, which can lead to non-immune dropsy, isolated 
pleural and pericardial effusions, fetal developmental de-
lay and death syndrome. Future parents should be aware 
that, although the rate of intrauterine transmission is high 
(approximately 50%), the risk of fetal death is between 2% 
and 6% [35].

Most reported perinatal infections caused by parvovirus 
lead to fetal death when infection occurs between the 10th 
and 20th weeks of pregnancy, fetal death or miscarriage 
usually occurs 4–6 weeks after infection [36]. Congenital 
abnormalities caused by parvovirus are extremely rare. 
The teratogenic effect of parvovirus has not been proven 
[37]. Due to the prevalence of asymptomatic parvovirus 
infection in adults and children, all pregnant women are at 
some risk of infection. If a pregnant woman becomes aware 
that she has been in contact with a patient, the potential 
risk to the fetus should be assessed and a serological test 
(ELISA and Western blot tests) should be carried out. If 
the test is negative, it should be repeated in 3-4 weeks to 
determine seropositivity [38].

When seroconversion occurs, the fetus should be mon-
itored for 10 weeks by serial ultrasound to assess the pres-
ence of non-immune fetal hydrops, placenta and growth 
disorders [39]. In the development of fetal hydrops, it is 
recommended to perform umbilical cord blood sampling 
with determination of hematocrit, leukocytes and platelets, 
as well as viral DNA to choose strategy for pregnancy man-
agement and subsequent treatment of the newborn [40].

Rubella. Rubella during pregnancy can lead to miscar-
riage, fetal death, or congenital rubella syndrome. The most 
common manifestations associated with congenital rubella 
syndrome are ophthalmic (cataracts, pigmented retinopathy, 
microphthalmus and congenital glaucoma), cardiac (open 
arterial duct, pulmonary artery stenosis), auditory (neuro-
sensory disorders of hearing) and neurological (behavioral 
disorders, meningoencephalitis and mental retardation). 
Mild forms of congenital rubella syndrome may be associ-
ated with minor clinical manifestations at birth [41].

At the preconception stage, it is desirable to undergo 
serological screening for immunity to rubella [42]. Sero-
negative women should be vaccinated. Vaccination against 
rubella is carried out by live attenuated cultures, is very 
effective and has few side effects. However, vaccination 
against rubella is not recommended during pregnancy. 
Breastfeeding is not a contraindication for vaccination. 
After vaccination within 1 month, conception is not rec-
ommended. However, if a woman becomes pregnant within 
1 month of vaccination against rubella, or is accidentally 
vaccinated early in pregnancy, she should be informed of 
the potential teratogenic risk to the fetus [43].

If a pregnant woman is diagnosed with rubella, she 
should be advised of the risk of infecting the fetus and 
decide whether it is necessary to terminate the pregnancy. 
Structural anomalies can be caused by infection during em-
bryogenesis [44]. If the infection occurs after the 20th week 
of pregnancy, birth defects rarely develop. All newborns 
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with signs of congenital rubella or those born to women 
who had rubella during pregnancy should be isolated for 
further examination and treatment [45].

Varicella zoster virus. Varicella zoster virus (VZV) is 
a highly contagious DNA herpesvirus that is transmitted 
through the air and by contact route.

Varicella in pregnant women can lead to the transmission 
of a fetal virus or newborn. It can cause congenital varicella 
syndrome, which is manifested by low birth weight, skin 
scars, limb hypoplasia, microcephaly, chorioretinitis and 
cataracts, neurological disorders [46]. It is observed in 1.5% 
of children born to women who had the disease before 28 
weeks of gestation. If the infection occurred on the eve of 
childbirth (5 to 2 days), newborns develop a severe form 
of varicella, which has a high mortality rate [47-48]. VZV 
in the mother is usually diagnosed on the basis of clini-
cal data and laboratory testing is not required. Pregnant 
women with severe varicella should be hospitalized with 
administration of acyclovir [49-50].

BACTERIAL INFECTIONS
Chlamydial infection. Chlamydia trachomatis is the most 
common sexually transmitted infection. It is especially 
widespread among sexually active adolescents and young 
people (15-24 years old) [51]. Infected women have few 
symptoms, but C. trachomatis can cause urethritis and 
mucous-purulent (non-cancerous) cervicitis. Chlamydial 
infection is also associated with postpartum endometritis 
and infertility. The infection can be transmitted to the 
newborn during the passage through the birth canal. 
Clinical manifestations in fetuses/newborns: low birth 
weight, conjunctivitis, pneumonia [52-53]. Pre-conceptual 
counseling should include testing for chlamydial infection. 
High-risk women should be re-examined in the third tri-
mester. The diagnosis of C. trachomatis infection is based 
on enzyme-linked immunosorbent assay and PCR.

Treatment is carried out both to the woman and to the 
sexual partner according to specially developed schemes 
(josamycinum 500 mg orally 3 times a day for 7 days or 1 
g of azithromycin orally in a single dose or amoxicillin 500 
mg orally three times a day for 7 days) [54]. 

Gonorrhea. It is also one of the most common sexually 
transmitted infections. Women as young as 25 are at high-
est risk of contracting gonorrhea. New or multiple sexual 
partners, misuse of condoms, commercial sex work, and 
illicit drug use are among causes of infection [55].

Gonococcal genital tract infections in women are often 
asymptomatic. Common clinical syndromes are vaginitis, 
urethritis, endocervicitis and salpingitis. Asymptomatic 
infection in women can develop into a more severe disease 
involving pelvic organs, such as inflammation of the pelvis 
with obstruction of the fallopian tubes, resulting in ectopic 
pregnancy or infertility [56]. Women at risk should be 
screened for gonorrhea.

It is characterized by premature discharge of amniotic 
fluid, premature delivery. It may cause preterm death of 
fetus, gonoblenorrhea and sepsis in newborns [57]. Endo-

cervical or vaginal smears as well as urinalysis are used for 
diagnosis. PCR diagnosis is a highly sensitive and specific 
method for detecting gonorrhea [58-59].

Group B streptococci. Group B (GBS) streptococci, 
also known as Streptococcus agalactiae, have been a major 
cause of perinatal morbidity and mortality since the 1970s, 
despite the fact that streptococci are a pathogen [60]. Vag-
inal or rectal colonization with Streptococcus agalactiae is 
observed in 10–40% of pregnant women [61].

Group B streptococci can cause maternal urinary tract 
infection, amnionitis, endometritis, sepsis, and less 
commonly, meningitis. Vertical transmission of infection 
during childbirth can lead to infection of newborns with-
in the first 6 days after birth, characterized primarily by 
sepsis or pneumonia, and less commonly by meningitis 
[62].

Introduction of national guidelines for administration 
of antibiotics during childbirth in the 1990s reduced early 
sepsis in newborns caused by Streptococcus agalactiae by 
80%. However, even today GBS remains the leading cause 
of infant mortality and morbidity [63]. The main risk 
factors for infections in newborn are: presence of infec-
tion in the mother, gestational age of less than 37 weeks, 
premature rupture of the fetal membranes for 18 hours or 
more, intra-amniotic infection, young maternal age and 
the presence of pessary [64].

In 2010, Centers for Disease Control and Prevention 
reviewed the basic principles for preventing early-onset 
infection caused by Streptococcus agalactiae: antenatal 
screening for infection at 35-37 weeks of gestation, timely 
antibiotic prophylaxis, especially in women with the risk 
of preterm labor [65].

Listeriosis. The major cause of epidemic and sporadic 
listeriosis infection is the food transmission of Listeria 
monocytogenes. Listeriosis is a food-borne infection. The 
bacterium enters the human body with food, which in 
turn is infected during manufacture and storage. These 
products include unpasteurized milk, cheese and other 
dairy products; undercooked poultry meat, cooked meat 
(hot dogs, meat delicacies and pate) [66].

Published on 21 February 2017, the results of a study 
by the Madison School of Veterinary Medicine (USA) 
showed that listeriosis can lead to miscarriage early in 
pregnancy (first trimester) [67]. Earlier listeriosis was 
recognized only in the third trimester and its effect at 
an early stage has not been studied. Sepsis is an early 
manifestation of infection in newborns and meningitis 
a late one [68]. Pregnant women are not recommended 
to consume unpasteurized dairy products, unwashed 
fresh fruits and vegetables, and under-processed meat 
to prevent listeria infection [69]. The role of Listeria as a 
causative agent of human diseases can be characterized 
as follows: they are causative agents of food infection; 
agents of a wide range of opportunistic infections; cause 
of human perinatal and neonatal pathology.

Serological test is suggested to detect the presence of 
anti-listeriolysin O antibodies in blood [70]. Treatment 
includes administration of macrolides [71].
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PARASITIC INFECTIONS
Malaria. Although malaria is largely restricted to tropical 
regions in Africa, Asia, and Latin America, frequent inter-
national travel and migration have made it a disease that 
cannot be ignored in developed countries [72].

Malaria infection is quite a serious condition for pregnant 
women, due to the increased risk of adverse pregnancy 
outcomes, including spontaneous abortion, stillbirth, 
premature birth and low birth weight [73-75]. Due to the 
high risk for both the woman and the fetus, as well as the 
lack of full effect of chemoprevention on pregnant women 
and women planning pregnancy, travel to areas endemic 
to malaria should be avoided. Congenital malaria is rare. 
Signs and symptoms resemble newborn sepsis.

Toxoplasmosis. Toxoplasmosis is a protozoal infection 
caused by Toxoplasma gondii. It is an infectious disease. 
Ways of transmission can be nutritional, zoonotic and from 
mother to child during pregnancy.

Infected women are usually asymptomatic. Signs of a 
congenital infection can show up at birth. These include 
maculopapular rash, generalized lymphadenopathy, hep-
atosplenomegaly, chorioretinitis, hydrocephalus, micro-
cephaly, and intracranial calcification [76].

Routine serological screening is not indicated for preg-
nant women, except in cases of HIV infection, since the 
presence of antibodies indicates immunity, especially if the 
woman is at risk before conception [77]. The diagnosis of 
maternal infection is based on the results of a serological 
test for the detection of toxoplasmospecific antibodies 
[78]. Patients with suspected toxoplasmosis should be 
tested for immunoglobulins IgG and IgM [79]. A positive 
IgG titer indicates past infection. A negative IgM test 
essentially eliminates recent infection, but a positive IgM 
test is difficult to interpret because toxoplasma-specific 
IgM antibodies can be detected within 18 months of acute 
infection. (More information on laboratory diagnosis of 
toxoplasmosis is available on the CDC website at http://
www.dpd.cdc.gov/dpdx/HTML/Toxoplasmosis.htm).

Treatment of pregnant with acute toxoplasmosis reduces 
but does not exclude the risk of congenital infection. Detec-
tion of acute maternal infection requires immediate start 
of treatment prior to evaluation of fetal status. Spiramycin 
accumulated in the placenta can reduce the risk of fetal 
transmission by 60%. If intrauterine infection is confirmed, 
it is recommended to add pyrimethamine, sulfanilamides 
(which is an exception only to congenital toxoplasmosis) 
and folic acid to the treatment regimen, which may con-
tribute to a successful pregnancy outcome [80].

CONCLUSIONS
Perinatal infections are a serious issue of today, requiring 
a multidisciplinary approach and the collaboration of 
doctors of different profiles. Prevalence among the pop-
ulation, high rates of perinatal mortality, concealment 
under the mask of other disorders, and the absence of 
specific clinical symptoms in pregnant and newborns 
require careful consideration of this problem. Improving 

the quality of diagnosis and treatment of this pathological 
condition will help to minimize the risk of transmission 
of infection, as well as to avoid a number of pathological 
conditions in the neonatal period and the development of 
congenital infection.
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