
Citation: Valdez PRA, Zamarripa VL, Ramirez LDH, Barrios OC and Ochoa MC. Postnatal Cytomegalovirus 
(CMV) Infection in Pediatrics: Case Report and Literature Review. Austin Pediatr. 2016; 3(3): 1038.

Austin Pediatr - Volume 3 Issue 3 - 2016
ISSN : 2381-8999 | www.austinpublishinggroup.com 
Ochoa et al. © All rights are reserved

Austin Pediatrics
Open Access

Abstract

Postnatal cytomegalovirus (CMV) infection is acquired through contact 
with cervical secretions during birth, breast milk, blood transfusion or bodily 
fluids of infected people. Breast milk is the main source of infection due to high 
proportion of CMV-positive women who excrete virus in milk. Postnatal CMV 
infection is usually asymptomatic, however, preterm infants with less protection 
through maternal antibodies can have a symptomatic infection. Symptomatic 
CMV infection includes pneumonitis, hepatitis, enteritis, lymphadenopathy, 
neutropenia or thrombocytopenia. Diagnosis is based on virus detection in 
correlation with onset of symptoms. Postnatal CMV infection usually resolves 
without use of antiviral treatment (Ganciclovir/Valganciclovir); antiviral treatment 
should be reserved for severe cases. Postnatal CMV infection is not associated 
with complications unlike congenital infection. We report an 8 months old male 
which presented a postnatal CMV infection with pneumonitis and bicytopenia 
(anemia and thrombocytopenia) responding favorably to treatment with 
ganciclovir (12 mg/kg/day) for 21 days.
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Introduction 
CMV was isolated in 1956, but infection had been described 

many years before in fetal tissues with cytomegalic inclusion. CMV 
belongs to Herpesviridae family, Betaherpesvirinae subfamily, human 
herpesvirus 5 species [1]. CMV infection has high global prevalence, 
especially in developing countries (90%) compared with developed 
countries (60%) [2]. CMV is excreted in urine, saliva, vaginal 
secretions, semen and breast milk. Transmission can be vertical 
(pregnancy or birth) and horizontal, in perinatal or postnatal period. 
In immunocompetent persons, viral spreading is intermittent and 
indefinite while in immune suppressed is prolonged and constant [3].

Sources of CMV transmission are: congenital infection 
(intrauterine or transplacental) in 30% of pregnant women with 
primary infection; perinatal infection with genital secretions during 
birth; postnatal infection through breast milk, saliva, semen or 
vaginal secretions; blood transfusion from healthy donors with latent 
infection and solid organ transplantation [4-6]. Humoral and cellular 
immunity and natural killer cells are involved in infection control. 
CMV infection induces specific antibody formation IgM, IgA and 
IgG, which appear simultaneously with virus excretion (saliva and 
urine). Cellular immunity is critical in controlling CMV infection. 
Main objectives of lymphocytes T CD8+ and CD4+ are viral proteins 
pp65 and IE1 [7-8]. Postnatal CMV infection is asymptomatic in 
most cases secondary to reactivation of CMV in mothers and the 
child is born with protective antibodies; but, in preterm infants there 
is not a sufficient antibodies protection and there is an increased risk 
of symptomatic infection. The main risk factors are low birth weight 
and early postnatal CMV transmission [9].

Case Presentation 
Male patient 8 months old, native and resident of Sonora, 
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Mexico, with 8 kilograms of weight and 58 centimeters in height, 
both according to age. Medical history: 30 years old mother with 
three pregnancies born vaginally, adequate prenatal care, no TORCH 
report, our patient was born at 38 gestation weeks, no complications 
at birth with 3.8kg of weight and 51cm in height, blood group mother 
and newborn O (+), immunizations for hepatitis B, BCG, rotavirus 
and pentavalent, feeding is based in breast and formula milk with 
normal maturational development; denies allergies, transfusions or 
surgeries.

He began his condition two weeks ago with hyaline rhinorrhea, 
dry cough and breathing difficulty, self-medicated with paracetamol; 
four days after that, petechiae appear in arms and legs which spread 
throughout the body; he went to medical consultation where a 
blood count test is performed with a platelet count of 36,000 103/
µl. He is sent to Cd. Obregon to start study protocol. Patient is 
received in emergency department where blood count is repeated 
with a result of 27,000103/µl platelets; hospitalization is decided at 
pediatric service to start study protocol with probable diagnosis of 
primary immune thrombocytopenia (PIT) and respiratory infection. 
Physical examination with normal vital signs for age; active, reactive, 
good hydration, jaundice, generalized petechial lesions, hyperemic 
pharynx, symmetrical chest with crackles on auscultation, normal 
heart sounds, depressible abdomen, liver with hepatomegaly of5 
cm below right costal margin and splenomegaly of 3cm below left 
costal margin, capillary filling 2 seconds. Initial treatment with 
acetaminophen (15 mg/kg/dose), prednisone (2 mg/kg/day), and 
penicillin G crystalline.

Three days after new studies reported: HB 10.2g/dl, HT 31.9%, 
WBC 18.3 103/µl with lymphocytic predominance (80%), platelets 
84,000 103/µl, total bilirubin (TB) 14.3 mg/dl, direct bilirubin (DB) 
10.1 mg/dl, indirect bilirubin (IB) 4.2mg/dl, alkaline phosphatase 
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(AP) 794 IU/l, alanine aminotransferase (ALT) 154 IU/l; aspartate 
aminotransferase (AST) 199 IU/l; cytomegalovirus (CMV) IgM 
25.20U/ml. Imaging studies: normal hepatic ultrasonography, 
computed tomography without calcifications, chest radiography 
with air trapping and parahilar infiltrators. Normal ophthalmologic 
evaluation, no corioretinitis. Polymerase Chain Reaction (PCR) for 
Parvovirus, Epstein bar and CMV is requested; actual treatment with 
antipyretic, steroid and antibiotic.

Five days after hospitalization still have jaundice, petechiae and 
hepatosplenomegaly, on this day starts with dyspnea which disappear 
to applying oxygen with nasal cannula (3 liters per minute). Control 
laboratories with persistent cholestasis: ALT 417 IU/l, AST 270 
IU/l, AP 800 IU/l, TB 15.5 mg/dl, DB 11.5 mg/dl and IB 4.0 mg/dl. 
Blood count: HB 10.0g/dl, WBC 21,200 103/µl with lymphocytic 
predominance (85%), platelets 85,000 103/µl. RT-PCR in blood 
positive to CMV with viral titer of 148,357 copies/ml. Diagnosis of 
pneumonitis secondary to postnatal CMV infection (IgM and PCR +) 
is established. Treatment is changed to Ganciclovir at dose of 12 mg/
kg/day for 21 days with remission of respiratory symptoms (day 5), 
cholestasis (day 9) and a progressive normalization of transaminases 
and hematologic (day 18) and. There was not adverse effects associated 
with Ganciclovir. Breast milk was not suspended during treatment. 

Discussion
Symptomatic CMV infection may manifest as pneumonitis, 

hepatitis, enteritis, lymphadenopathy or aseptic meningitis. 
Pneumonitis presents similar to other types of atypical pneumonia 
symptoms, course is usually afebrile, with increased secretions of 
upper respiratory tract, tachypnea, cough and need for supplemental 
oxygen as happened in our patient [10]. Clinical course is often 
prolonged, occasionally requiring mechanical ventilation. Hepatitis 
is manifested by hepatosplenomegaly, jaundice and elevation of 
transaminases; our patient presented the above described alterations 
with improvement when starting antiviral treatment. Severe cases 
have been reported with systemic involvement, portal hypertension 
and progression to cirrhosis [11].

Our patient hadrespiratory infection and petechiae which is 
expected. From analytical point of view, CMV infection can appear 
with neutropenia, lymphocytosis, thrombocytopenia, anemia and 
cholestasis. These findings disappear gradually in coming weeks 

such as happened in this case, although postnatal CMV infection 
is one of the most common causes of prolonged neutropenia [12]. 
Mortality in postnatal CMV infection is low, in clinical cases of last 
decade only four deaths are related to CMV infection [13]. Diagnosis 
is based on virus isolation or genome identification by PCR in 
biological samples. Detection of anti-CMV IgG antibodies translates 
transplacental transmission of maternal antibodies. Determination of 
IgM antibodies may be useful, but absence does not discard infection 
and presence does not confirm [14].

Classically, diagnosis has been made by urine or saliva culture; 
this practice has been replaced by technique of “shell vial” a method 
of rapid isolation or PCR, which have the advantage of short time 
it takes to get results (24-48 hrs) [15]. In our case diagnosis was 
performed using serology (IgM +) and PCR (Table 1). Quantitative 
PCR performed is useful for identifying patients with higher viral titer 
(increased risk of severe involvement) and to measure the progress of 
infection [16]. Evidence of antiviral treatment effectiveness is limited 
and is based on clinical cases. The drug most commonly used is 
intravenous ganciclovir at doses of 12 mg/kg/day twice daily for at 
least 2 weeks. With clinical improvement, treatment can last 1-2 weeks 
if symptoms are not resolved [17]. Ganciclovir has adverse effects; the 
most common is granulocytopenia [18]. In treated patients, blood 
counts should be performed weeklyto identify analytic alterations. In 
our case, treatment was continued for 21 days with satisfactory results 
without adverse effects.

Valganciclovir is an alternative treatment, a recent study has 
established that a dose of 16 mg/kg orally are equivalent to 6 mg/
kg intravenous of Ganciclovir, main adverse effects are neutropenia, 
anemia and diarrhea [19]. Intravenous immunoglobulin is used to 
reduce risk of infection but there is not clearly evidence to recommend 
as prevention treatment [20].

Conclusion 
Lack of knowledge, multiple forms of presentation, differential 

diagnosis of a congenital or postnatal infection, numerous diagnostic 
procedures and indications for treatment or prophylaxis became 
to CMV infection in a challenge for physicians. There are multiple 
differential diagnostic, however, in all pediatric patients with 
petechiae, hepatosplenomegaly and jaundice is recommend discard 
a CMV infection due to highly prevalent. Although breast milk is the 

Studies performed on patient with suspected postnatal CMV infection
•	 Complete physical exploration
•	 Laboratory tests: blood count, C-reactive protein and liver function
•	 Virology:

-	 CMV serology
-	 CMV quantitative PCR in blood and urine
-	 CMV antigenemia (if quantitative PCR not available)
-	 Culture or PCR CMV in breast milk and vaginal discharge
-	 Culture or PCR CMV in cerebrospinal fluid, excrement, bronchoalveolar lavage or biopsy material.

•	 Chest x-ray if respiratory deterioration
•	 Abdominal radiograph if digestive symptoms
•	 Abdominal ultrasound if hepatosplenomegaly, hepatitis or cholestasis

Diagnostic criteria ofpostnatal CMV infection
Diagnosis is established with at least one of the following criteria:

•	 CMV IgM seroconversion plus a positive culture or PCRafter 2 weeks of age (to rule out false positive IgM)
•	 Culture or PCR CMV negative in the first 2 weeks of life and positive later
•	 Culture or PCR positive after 2 weeks of life and negative CMV PCR in blood of metabolic tests

CMV: Cytomegalovirus, PCR: Polymerase Chain Reaction, IgM: immunoglobulin M.

Table 1: Postnatal diagnosis of CMV infection [21].
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main source of postnatal CMV infection is recommended to continue 
with this practice because it is not a contraindication. Diagnosis must 
be confirmed by culture, PCR or IgM antibody positivity as set out in 
diagnostic criteria (Table 1). Routine prenatal CMV screening is not 
recommended, only in high-risk pregnant women through IgM and 
IgG. We recommend treatment with Ganciclovir or Valganciclovir in 
severe cases because in literature and present case effect is beneficial 
with a minimum three weeks treatment in postnatal CMV infection 
at doses of 12 mg/kg/day. Finally, although there are no reports of 
complications in postnatal CMV infection we recommend a follow-
up to school age by high viral titer.

References
1.	 Ho M. The history of cytomegalovirus and its diseases. Med MicrobiolImmunol. 

2008; 197: 65-73.

2.	 Gkrania-Klotsas E, Langenberg C, Sharp SJ, Luben R, Khaw K-T, Wareham 
NJ. Seropositivity and higher immunoglobulin g antibody levels against 
cytomegalovirus are associated with mortality in the population-based 
European prospective investigation of cancer-norfolk cohort. Clin Infect Dis. 
2013; 56: 1421-1427.

3.	 Lazzarotto T, Guerra B, Gabrielli L, Lanari M, Landini MP. Update on the 
prevention, diagnosis and management of cytomegalovirus infection during 
pregnancy. Clin Microbiol Infect. 2011; 17: 1285-1293.

4.	 Stagno S, Reynolds DW, Pass RF, Alford CA. Breast milk and the risk of 
cytomegalovirus infection. N Engl J Med. 1980; 302: 1073-1076.

5.	 Hutto C, Little EA, Ricks R, Lee JD, Pass RF. Isolation of cytomegalovirus 
from toys and hands in a day care center. J Infect Dis. 1986; 154: 527-530.

6.	 Roback JD. CMV and blood transfusions. Rev Med Virol. 2002; 12: 211-219.

7.	 Griffiths PD. Cytomegalovirus. En: Zuckerman AJ, BanatvalaJangu E, 
Schoub BD, Griffiths PD, Mortimer P, editors. Principles and practice of 
Clinical Virology. 6th ed. Oxford: John Wiley and Sons, Ltd. 2009; 161-197.

8.	 Pass RF. Cytomegalovirus. En: Knipe DM, Howley PM, editors. Fields 
Virology. 4th ed. Philadelphia: Lippincott Williams & Wilkins. 2001; 2675-2705.

9.	 Maschmann J, Hamprecht K, Dietz K, Jahn G, Speer CP. Cytomegalovirus 
infection of extremely low-birth weight infants via breast milk. Clin Infect Dis. 
2001; 33: 1998-2003.

10.	Stagno S, Brasfield DM, Brown MB, Cassell GH, Pifer LL, Whitley RJ, 

et al. Infant pneumonitis associated with cytomegalovirus, Chlamydia, 
Pneumocystis, and Ureaplasma: a prospective study. Pediatrics. 1981; 68: 
322-329.

11.	Ozkan TB, Mistik R, Dikici B, Nazlioglu HO. Antiviral Therapy in neonatal 
cholestatic cytomegalovirus hepatitis. BMC Gastroenterol. 2007; 7: 9.

12.	Sheen JM, Kuo HC, Yu HR, Huang EY, Wu CC, Yang KD. Prolonged acquired 
neutropenia in children. Pediatr Blood Cancer. 2009; 53: 1284-1288.

13.	Cheong JL, Cowan FM, Modi N. Gastrointestinal manifestations of posnatal 
cytomegalovirus infection in infants admitted to a neonatal intensive care unit 
over a five year period. Arch Dis Child Fetal Neonatal Ed. 2004; 89: 367-369. 

14.	Stagno S, Tinker MK, Elrod C, Fuccillo DA, Cloud G, O’Beirne AJ. 
Immunoglobulin M antibodies detected by enzyme-linked immunosorbent 
assay and radioimmunoassay in the diagnosis of cytomegalovirus infections 
in pregnant women and newborn infants. J Clin Microbiol. 1985; 21: 930-935.

15.	Revello MG, Gerna G. Diagnosis and management of human cytomegalovirus 
infection in the mother, fetus, and newborn infant. Clin Microbiol Rev. 2002; 
15: 680-715.

16.	Hamele M, Flanagan R, Loomis CA, Stevens T, Fairchok MP. Severe 
morbidity and mortality with breast milk associated cytomegalovirus infection. 
Pediatr Infect Dis J. 2010; 29: 84-86.

17.	American Academy of Pediatrics. Cytomegalovirus Infection. En: Pickering 
LK, editor. Red Book: 2009 Report of the Committee on Infectious Diseases. 
28 ed Elk Grove Village, IL: American Academy of Pediatrics. 2009; 275-280.

18.	Kimberlin DW, Lin CY, Sánchez PJ, Demmler GJ, Dankner W, Shelton M, 
et al. Effect of ganciclovir therapy on hearing in symptomatic congenital 
cytomegalovirus disease involving the central nervous system: a randomized, 
controlled trial. J Pediatr. 2003; 143: 16-25.

19.	Kimberlin DW, Acosta EP, Sánchez PJ, Sood S, Agrawal V, Homans J, et al. 
Pharmacokinetic and pharmadodymanic assessment of oral valganciclovir in 
the treatment of symptomatic congenital cytomegalovirus disease. J Infect 
Dis. 2008; 197: 836-845.

20.	Snydman DR, Werner BG, Meissner HC, Cheeseman SH, Schwab J, 
Bednarek F, et al. Use of cytomegalovirus immunoglobulin in multiply 
transfused premature neonates. Pediatr Infect Dis J. 1995; 14: 34-40.

21.	Alarcón A, Baquero F. Review and guidelines on the prevention, diagnosis 
and treatment of posnatal cytomegalovirus infection. An Pediatr. 2011; 74: 
52.e1-52.e13. 

Citation: Valdez PRA, Zamarripa VL, Ramirez LDH, Barrios OC and Ochoa MC. Postnatal Cytomegalovirus 
(CMV) Infection in Pediatrics: Case Report and Literature Review. Austin Pediatr. 2016; 3(3): 1038.

Austin Pediatr - Volume 3 Issue 3 - 2016
ISSN : 2381-8999 | www.austinpublishinggroup.com 
Ochoa et al. © All rights are reserved

http://www.ncbi.nlm.nih.gov/pubmed/18087722
http://www.ncbi.nlm.nih.gov/pubmed/18087722
http://www.ncbi.nlm.nih.gov/pubmed/23442763
http://www.ncbi.nlm.nih.gov/pubmed/23442763
http://www.ncbi.nlm.nih.gov/pubmed/23442763
http://www.ncbi.nlm.nih.gov/pubmed/23442763
http://www.ncbi.nlm.nih.gov/pubmed/23442763
http://www.ncbi.nlm.nih.gov/pubmed/21631642
http://www.ncbi.nlm.nih.gov/pubmed/21631642
http://www.ncbi.nlm.nih.gov/pubmed/21631642
http://www.ncbi.nlm.nih.gov/pubmed/6245360
http://www.ncbi.nlm.nih.gov/pubmed/6245360
http://www.ncbi.nlm.nih.gov/pubmed/3016115
http://www.ncbi.nlm.nih.gov/pubmed/3016115
http://www.ncbi.nlm.nih.gov/pubmed/12125013
http://www.ncbi.nlm.nih.gov/pubmed/11712092
http://www.ncbi.nlm.nih.gov/pubmed/11712092
http://www.ncbi.nlm.nih.gov/pubmed/11712092
http://www.ncbi.nlm.nih.gov/pubmed/6269042
http://www.ncbi.nlm.nih.gov/pubmed/6269042
http://www.ncbi.nlm.nih.gov/pubmed/6269042
http://www.ncbi.nlm.nih.gov/pubmed/6269042
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1847446/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1847446/
http://www.ncbi.nlm.nih.gov/pubmed/19711442
http://www.ncbi.nlm.nih.gov/pubmed/19711442
http://www.ncbi.nlm.nih.gov/pubmed/15210678
http://www.ncbi.nlm.nih.gov/pubmed/15210678
http://www.ncbi.nlm.nih.gov/pubmed/15210678
http://www.ncbi.nlm.nih.gov/pubmed/2989326
http://www.ncbi.nlm.nih.gov/pubmed/2989326
http://www.ncbi.nlm.nih.gov/pubmed/2989326
http://www.ncbi.nlm.nih.gov/pubmed/2989326
http://www.ncbi.nlm.nih.gov/pubmed/12364375
http://www.ncbi.nlm.nih.gov/pubmed/12364375
http://www.ncbi.nlm.nih.gov/pubmed/12364375
http://www.ncbi.nlm.nih.gov/pubmed/19884873
http://www.ncbi.nlm.nih.gov/pubmed/19884873
http://www.ncbi.nlm.nih.gov/pubmed/19884873
http://www.ncbi.nlm.nih.gov/pubmed/12915819
http://www.ncbi.nlm.nih.gov/pubmed/12915819
http://www.ncbi.nlm.nih.gov/pubmed/12915819
http://www.ncbi.nlm.nih.gov/pubmed/12915819
http://www.ncbi.nlm.nih.gov/pubmed/18279073
http://www.ncbi.nlm.nih.gov/pubmed/18279073
http://www.ncbi.nlm.nih.gov/pubmed/18279073
http://www.ncbi.nlm.nih.gov/pubmed/18279073
http://www.ncbi.nlm.nih.gov/pubmed/7715987
http://www.ncbi.nlm.nih.gov/pubmed/7715987
http://www.ncbi.nlm.nih.gov/pubmed/7715987
http://www.ncbi.nlm.nih.gov/pubmed/20630814
http://www.ncbi.nlm.nih.gov/pubmed/20630814
http://www.ncbi.nlm.nih.gov/pubmed/20630814

	Title
	Abstract
	Introduction
	Case Presentation 
	Discussion
	Conclusion
	References
	Table 1

