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Introduction

Cytomegalovirus (CMV) infection is the most common 
congenital infection worldwide1 and seems to be 
an important cause of postnatal-acquired infection. 
Mother to child virus transmission can occur during 
pregnancy (congenital cytomegalovirus infection), 
childbirth (perinatal cytomegalovirus infection), or 
after birth (postnatal cytomegalovirus infection) from 
maternal breast milk, blood transfusion, or horizontal 
transmission by close contact. Infected breast milk is the 
major source of infection during the first year of life.4 

The risk of acquired-CMV infection transmitted through 
breast milk is higher in countries with a high prevalence 
of cytomegalovirus immunoglobin (Ig) G positive 

women, with CMV deoxyribonucleic acid (DNA) being 
detected in breast milk of about 95% of cytomegalovirus 
seropositive mothers.4 Usually, acquired-CMV infection 
is asymptomatic, especially in term infants. However, 
preterm infants may present with a sepsis-like syndrome 
and multiple organ involvement. We report a case of 
severe cytomegalovirus infection, presenting as a sepsis-
like syndrome with pneumonitis, colitis, hepatomegaly, 
and thrombocytopenia in an extremely low birth weight 
infant, following postnatal viral acquisition. The aim 
of this report is to call attention for this rare, but 
potentially fatal entity. 
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Abstract

Cytomegalovirus infection is one of the most common congenital infections worldwide. Moreover, it seems to be an 

important cause of postnatally acquired infection. Perinatal transmission can occur intrapartum (from the birth canal), from 

a blood transfusion, via maternal breast milk, or from close contact with infected people. The risk of breast milk-acquired 

cytomegalovirus infection is higher in countries with a high prevalence of cytomegalovirus immunoglobulin G-positive women. 

Usually, acquired cytomegalovirus infection is asymptomatic, especially in term infants. However, preterm infants can present 

with a sepsis-like syndrome and multiple organ involvement. A high index of suspicion is required to make an early diagnosis. 

Therapeutic guidelines for symptomatic postnatal cytomegalovirus infection are not yet available. More studies are required 

to understand the long-term sequelae of postnatally acquired cytomegalovirus infection and know which is the best strategy 

to avoid cytomegalovirus post-natal transmission.   
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Keypoints

What is known:
- Screening for cytomegalovirus infection in preterm neonates 
should be performed more frequently.
- Diagnosis of postnatal cytomegalovirus infection in the preterm 
neonate may be challenging and implies a negative polymerase 
chain reaction before three weeks of age.
 

What is added:
- Refrigeration of breast milk decreases the rate of transmission 
but does not eliminate it completely, maintaining its beneficial 
properties.
- Further studies are required to determine the timing and optimal 
duration of treatment, as well as long-term follow-up to ascertain 
the impact of the disease. 
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Case Report

A 42-year-old twin pregnant woman, an Indian native, 
was admitted to the hospital with premature rupture of 
membranes at a gestational age of 23 weeks. Extremely 
low birth weight first twin male infant was delivered 
by cesarean section at 26 weeks of gestation, weighing 
875 g. He required treatment with surfactant on the 
first day of life and invasive mechanical ventilation 
until day 19. He was extubated following a course of 
systemic steroids. Enteral nutrition with own mother 
breast milk and donor human milk was started on day 
two. Expressed breast milk was frozen at -20ºC for 
at least 72 hours from the seventh day of life, before 
administration, according to the local protocol. Donor 
milk was first frozen at -20ºC for at least 72 hours, 
followed by a pasteurized process, where breast milk 
was heated at 62ºC for 15 seconds. In the first days of 
life (days two, 10, and 24), he received irradiated and 
leucodepleted red blood cell transfusions for anemia. 
On day 25, his general condition started to deteriorate 
with decreased activity, poor peripheral perfusion, severe 
episodes of apnea, bradycardia requiring re-intubation, 
and invasive ventilation. Late sepsis was suspected, 
and empiric antibiotic treatment with vancomycin and 
gentamycin was started after obtaining one peripheral 
blood culture, tracheal aspirate, and urine cultures. 
By this time, he had a percutaneous central venous 
catheter inserted on day five of life. Staphylococcus 
capitis was isolated in blood cultures, and treatment 
was adjusted. 
Despite adequate antibiotic treatment, his condition 
worsened. Chest radiography showed new lung 
infiltrates, and laboratory results revealed sustained 
thrombocytopenia (minimum 14 x 109 cells/L), in 
need of twice-daily platelet transfusion, and increased 
C-reactive protein (maximum 125.7 mg/L). At this point, 
cytomegalovirus and fungal infections were suspected. 
However, cytomegalovirus polymerase chain reaction 
in urine and fungal polymerase chain reaction in blood 
were both negative. On day 32, he developed severe 
abdominal distension and hepatomegaly, along with 
hypoalbuminemia (17 g/L), worsening respiratory 
distress, and increased oxygen requirements. Abdominal 
ultrasound showed large-volume ascites, intestinal wall 
thickening with hypomotility, but no signs of bowel 
perforation. 
Empirical antibiotic treatment for necrotizing 
enterocolitis was started, with piperacillin-tazobactam 
and metronidazole. Since then, there was a significant 
clinical deterioration, with refractory hypoxemia (but no 
signs of pulmonary hypertension on cardiac ultrasound) 

and hypotension requiring aminergic support. As a 
result, a paracentesis was performed. 
Ascitic fluid was clear, without any signs of blood, feces, 
or pus, and on the laboratory analysis, it presented 
the characteristics of a transudate. Cultures of ascitic 
fluid were sterile. Despite broad-spectrum antibiotics, 
his condition kept worsening, with increasing 
inflammatory markers (leukocytosis 20.45 x 109 cells/L, 
neutrophiles 10.8 x 109 cells/L, C reactive protein 113.2 
mg/L), persistent thrombocytopenia, pneumonitis, 
hepatomegaly (with a slight increase in transaminases), 
and colitis. Considering the infant atypical clinical picture 
for necrotizing enterocolitis and despite a previous 
negative result, CMV polymerase chain reaction in urine 
was repeated and turned out to be positive with a high 
viral load: urine 98 482 707 IU/mL, blood 78 000 IU/
mL (4.9 log10). His mother was cytomegalovirus IgG 
seropositive, and polymerase chain reaction testing for 
CMV in the blood of Guthrie card taken on the sixth day 
of life was negative. Cytomegalovirus analysis of the 
mother milk was not performed. 
Other important routes of transmission were 
considered less probable. Donor milk underwent a 
freezing process and short-term pasteurization before 
administration, and all transfused blood was submitted 
to leukoreduction, both inducing a virtually total 
cytomegalovirus eradication. Horizontal transmission 
of the virus was difficult to roll out and could not be 
completely excluded.   
Considering the patient critical condition, antiviral 
therapy with intravenous ganciclovir was started on day 
45 (12 mg/kg body weight in two daily doses), with a 
rapid and sustained improvement. One week after the 
beginning of anti-viral therapy, the infant had a complete 
resolution of ascites and hepatomegaly, with laboratory 
tests back to normal range, including platelets count, 
as well as C reactive protein, and liver function tests. 
The respiratory status also improved, being extubated 
to nasal continuous positive airway pressure on the 
12th day of treatment. He completed a total of three 
weeks of intravenous ganciclovir, switching to oral 
valganciclovir (16 mg/kg body weight twice a day) on 
day 68, which was maintained for a total of six months, 
with parental consent.
After 18 days of treatment, viral load significantly 
decreased to 560 IU/mL (2.70 log10). There were no side 
effects related to ganciclovir or relapse of the infection. 
The patient was discharged on the 101st day of life (8 
days of corrected age), weighing 2445 g (percentile 
1), with moderate bronchopulmonary dysplasia and 
sequelae of treated bilateral stage IV retinopathy of 
prematurity. Cerebral ultrasound examination at 40 
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weeks of corrected gestational age was normal, and 
cerebral magnetic resonance obtained at 12 months 
of age (9 months of corrected age) revealed discrete 
signs of periventricular leukomalacia. Acoustic evoked 
potentials were normal at 6 months of corrected age. 
At 11 months of age (8 months of corrected age), 
neurological and developmental assessments showed 
mild abnormalities in muscle tone, maintaining the 
physiotherapy intervention program. 

Discussion

Postnatal cytomegalovirus infection transmitted 
by human milk is estimated to occur in 22.8% of 
the premature infants of seropositive mothers, with 
a symptomatic disease in 0%-34.5% of them.5 As 
maternal antibodies are passively acquired mainly after 
28 weeks of gestation,6 the disease is more severe in 
very preterm babies. In addition, the developmentally 
immature preterm immune system may facilitate viral 
pathogenicity.3 Diagnosis of postnatal cytomegalovirus 
infection in preterm may be challenging because its 
unspecific symptoms are frequently attributed to other 
infectious causes that are common in this age group. 
The most common manifestations are hepatitis, 
bone marrow suppression (thrombocytopenia and/
or neutropenia), bowel inflammation (necrotizing 
enterocolitis, volvulus, colitis), and pneumonitis.1,4,7-9 
Cytomegalovirus-related sepsis-like syndrome is a rare 
condition, with a median incidence of only 4%,9 which 
implies a high level of suspicion to make the diagnosis. 
In this case report, the clinical presentation resembled 
sepsis, which was supported by Staphylococcus capitis 
identification in blood cultures. Worsening symptoms 
despite adequate treatment led to cytomegalovirus 
screening at 4 weeks of age, which came back 
negative. Two weeks later, in face of severe refractory 
multisystemic disease, cytomegalovirus polymerase 
chain reaction testing was repeated, and a high viral load 
was detected. In congenital cytomegalovirus infections, 
higher CMV load was thought to be associated with late-
onset disease and adverse clinical outcomes.10 However, 
to our knowledge, there are no robust data describing 
any association between cytomegalovirus viral load and 
adverse clinical outcomes in post-natal acquired CMV 
infections.7,9

Differential diagnosis between congenital and postnatal 
cytomegalovirus after 3 weeks of age is difficult. 
Retrospectively diagnosing congenital cytomegalovirus 
relies on detecting the virus on the dried blood spot, 
collected as part of screening for congenital conditions. 

Diagnosis of postnatal acquired cytomegalovirus is based 
on the exclusion of congenital cytomegalovirus infection 
and detection of cytomegalovirus DNA, after day 21 
of life from body fluids (blood, urine, cerebrospinal 
fluid, saliva, or respiratory secretions).7 In this case, 
cytomegalovirus DNA polymerase chain reaction was 
negative in Guthrie card and also in the first urine sample 
tested for cytomegalovirus taken on the 31st day of life. 
These two findings together support the hypothesis of 
acquired postnatal cytomegalovirus infection.
Prevention of cytomegalovirus transmission through 
breast milk in preterm neonates has been a concern, 
and several methods have been tested. Freezing has 
proven to be effective in reducing the cytomegalovirus 
infection rate by about 78%, without modifying its 
beneficial nutrients and immunological properties.11 
However, it does not completely eliminate the virus, 
and some neonates will still be infected. Short-term 
(62oC-72ºC for 5-15 seconds) and long-term (62.5ºC 
for 30 minutes) pasteurization are both effective in 
preventing cytomegalovirus transmission. 
Nevertheless, only the short-term method allows 
the conservation of nutritional properties and 
immunological components of human milk. In our 
unit, all mothers of premature infants (born with less 
than 34 weeks of gestational age or less than 1500 g) 
are tested for cytomegalovirus serological status. Our 
prevention policy consists of refrigerating breast milk 
from seropositive mothers at -20ºC for 72 hours after 
the first week of lactation, following the beginning of 
viral shedding.4 Breast milk from donors was first frozen 
and then treated by the short-term pasteurization 
method (62ºC for 15 seconds) before administration. 
The risk of acquiring cytomegalovirus from banked 
breast milk from cytomegalovirus-positive donors is 
near zero.
However, freezing milk does not completely eliminate 
breast milk infectivity, and preterm born with a 
gestational age lower than 30-32 weeks or with less 
than 1500 g are at higher risk.4,9 There is no international 
consensus about the best strategy for this group of 
infants. The position of the American Academy of 
Pediatrics is that the benefits of fresh breast milk from 
seropositive mothers outweigh the risk of postnatal 
cytomegalovirus infection.12 However, the French 
Neonatal Society advises pasteurization of breast milk 
from seropositive mothers for infants born at less than 
28 weeks gestation (or 1000 g) until aged 31+6 weeks 
equivalent.13 A third of German and Austrian neonatal 
intensive care units also give pasteurized milk to infants 
less than 32 weeks gestational age or 1500 g.14 The risk of 
cytomegalovirus transmission from blood transfusions 
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nowadays is residual, but virtually possible. However, the 
universal use of leucodepleted and/or cytomegalovirus-
negative blood, nearly eliminates the risk of acquisition 
via this route,3 making it much less probable. Horizontal 
transmission of the virus, via close contact with an 
infected person is a possibility difficult to roll out in this 
case. This fact is a limitation in our report, and because 
breast milk from the mother was not tested. Although it 
cannot be completely excluded, it seems less probable, 
given all the infection prevention measures applied in 
neonatal intensive care units. Furthermore, in extremely 
low birth weight infants, the first source of postnatal 
cytomegalovirus transmission is through breast milk,4 
even if frozen before administration.          
Evidence for treatment in postnatal cytomegalovirus 
is sparse and based purely on case reports.3,9 The 
indication for treatment in postnatal cytomegalovirus 
infection would be to suppress active viremia and 
prevent destructive end-organ complications in 
severe life-threatening diseases.7,9 In preterm infants 
with severe life-threatening symptomatic postnatal 
cytomegalovirus infection, the use of ganciclovir and 
valganciclovir have been reported.3 In this patient, there 
was sustained improvement with ganciclovir, along with 
progressive and sustained reduction of viral load (560 
IU/mL after four weeks of therapy). The long persistence 
of cytomegalovirus in body fluids could be due to the 
immaturity of the immune system in newborns, who 
are unable to mount an effective cellular immune 
response.10 Oral valganciclovir was started, making a 
total of six-month therapy. There were no significant 
side effects. 
Long-term sequelae of postnatal cytomegalovirus 
infection are yet to be determined.9 However, so far, 

the prognosis seems favorable. A recent cohort study 
showed no adverse effects on the neurodevelopment 
of postnatal cytomegalovirus infection within the first 
six years of life, including sensorineural hearing loss.15 
Further studies are required to fully ascertain the long-
term effects of acquired cytomegalovirus infection and 
differentiate these from the consequences of extreme 
prematurity.
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Resumo 
A infeção por citomegalovírus é uma das infeções 
congénitas mais comuns a nível mundial, mas é também 
uma importante causa de infeção adquirida pós-natal. 
A transmissão perinatal pode ocorrer durante o parto, 
através de transfusões sanguíneas, do leite materno ou por 
contacto próximo com pessoas infetadas. O risco de infeção 
por citomegalovírus adquirido através do leite materno é 
superior em países com maior prevalência de mulheres 
positivivas para imunogloblina G para citomegalovírus. 
A infeção adquirida por citomegalovírus é geralmente 
assintomática, principalmente em recém-nascidos de 
termo. No entanto, em recém-nascidos pré-termo pode 

apresentar-se como um quadro semelhante a sepsis, com 
envolvimento multiorgânico. É necessário um alto índice 
de suspeição para fazer um diagnóstico precoce. Não 
existem orientações terapêuticas consensuais para a infeção 
sintomática pós-natal por citomegalovírus. São necessários 
mais estudos para compreender as sequelas a longo prazo 
da infeção adquirida por citomegalovírus e saber qual a 
melhor estratégia para evitar a sua transmissão pós-natal.

Palavras-Chave: Infecções por Citomegalovirus/
complicações; Infecções por Citomegalovirus/transmissão; 
Lactente Extremamente Prematuro; Leite Humano; 
Transmissão Vertical de Doenças Infecciosas

Infeção Adquirida por Citomegalovírus em Recém-Nascido de Peso ao Nascimento Extremamente 
Baixo com Síndrome Semelhante a Sepsis Grave


