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ABSTRACT

Cytomegalovirus(CMV) infection may be acquired congenitally, perinatally or postnatally in babies. Congenital and perinatal CMV infection can
be diagnosed by viral culture or detection and quantitation of CMV DNA by Real Time Quantitative PCR (RT-qPCR) in blood ,urine and body
fluids. The objective of this study was to diagnose and determine CMV load in infants presenting with clinical features suggestive of
cytomegalovirus infection by RT-qPCR of urine. This descriptive study was done on babies admitted to the Departments of Neonatology and
Paediatrics Govt Medical College, Kozhikode from January 2015 to December 2017. Urine samples from 142 babies were received and processed
in the Microbiology Department. DNA isolation and amplification was performed using commercial DNA extraction kit and PCR kit for
detection and quantification of CMV. Serum samples of the babies with CMV viruria were tested for CMV IgM antibodies. Of 142 babies
suggestive of CMV infection CMV-DNA was detected and quantitated inurine of25 (17.60%) (mean age 3.36 months). . CMV IgM was positive
in 15/25(60%) babies with viruria . Twenty two had congenital CMV infection (¢cCMV) and 3 had perinatal infection. The most common clinical
presentation was jaundice 13( 52%). Of 8 babies started on Ganciclovir 7 responded to treatment. RT-qPCR helps in diagnosing and quantitating
CMYV load which helpsin deciding on therapy and assessing response to treatment,and can predict risk for long term sequelae.
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Introduction

Cytomegalovirus belongs to the family Herpesviridae causing wide
spectrum of diseases in children. The infections can be congenital, or
can be acquired perinatally or postnatally. Congenital CMV infection
is the most common intrauterine infection and prevalence varies from
0.2% to 2.2% of live births worldwide.' In India where there is high
prevalence of CMV infection  few studies have shown it to be
responsible for birth defects in infants.™

Congenital CMV infection is less common than perinatal infection
but causes serious CMV disease .Transmission is high in mothers
with primary infection than with reactivated disease. Ninety percent
of infants with cCMV infection are asymptomatic at birth* and only
10% present with features like microcephaly , intellectual impairment ,
sensineural hearing loss(SNHL), choriorenitis , hepatosplenomegaly ,
jaundice, thrombocytopenia ,low birth weight , pneumonitis and
congenital heart disease. Approximately 10-15% of asymptomatic
babies and and about 90% of symptomatic infants will develop
neurological sequelae .’

Infants with symptomatic cCMV infection have a mortality rate of 20-
30% and death is due to liver failure, bleeding, disseminated
intravascular coagulopathy or secondary bacterial infection. It has to
be diagnosed within 3 weeks of birth after which it is difficult to
assess if infection occurred intrauterine or was acquired perinatally
or postnatally.’

Perinatal CMV infection can occur on exposure to infected secretions
of mother in the birth canal or via breastfeeding . Around 50% of
exposed infants are infected.” Usually preterm babies are affected and
present with lymphadenopathy, hepatitis, pneumonitis or features of
sepsis after 1-6 months after birth . Postnatally CMV infection can be
acquired after blood transfusion and present as cytomegalic inclusion
disease in preterm infants who are born to seronegative mothers .

The rapid and correct diagnosis of CMV infection in infants is very
important to start appropriate treatment and to prevent the progression
to severe CMV disease and sequelae . Diagnosis of congenital CMV
disease in the newborn period is important for identifying those with
neurologic abnormalities who may benefit from treatment with
antivirals. Perinatally acquired CMV infection usually resolves on its
own or may require treatment if there are symptoms of end organ
damage .CMV specific [gM antibodies is commonly used to detect
recent CMV infection. Its presence at birth is highly suggestive of
congenital infection, although its absence does not rule out congenital

infection. Moreover IgM assays lack specificity showing false
positivity and can persist for months after primary infection and canbe
positive in reactivated CMV infections . IgM antibodies are only
present in between 20 and 70% of infected babies at birth.’False
negative results are seen in preterm babies who develop weak immune
response.” CMV IgG could be maternal antibody which can persistup
to 18 months of age. Hence serologic assays are not recommended for
diagnosis of CMV infection in neonates. In the case of IgM and IgG
positivity for CMV, CMV IgG avidity test can be used for determining
present or past infection. CMV infected babies shed virus in urine,
blood and throat for years. The best diagnostic method for congenital
or perinatal CMV infection is virus isolation or detection of CMV
DNA by PCR from urine or saliva of infants". RT-qPCR predicts
development of symptomatic disease, helps to decide on treatment
and to analyse response to treatment. PCR on urine samples are more
sensitive and specific for detection of congenital CMV infection . It has
been considered to be the gold standard diagnostic test for cCCMV
since 2010."

Treatment with iv Ganciclovir or oral Valganciclovir can prevent
development of CNS disease in symptomatic neonates with
congenital or postnatal infection . A 6 week course of Ganciclovir for
symptomatic infants with cCMV infection of the CNS" and a 2 week
course for severe symptomatic perinatal CMV infection can be given.

This study was undertaken to diagnose and quantitate CMV infection
in symptomatic infants by using RT-qPCR .

Materials and methods

Study setting:- This descriptive study was conducted in the
Department of Microbiology Govt Medical College ,Kozhikode from
January 2015 to December 2017.

Study population:- One hundred and forty two infants with
symptoms suggestive of CMV infection referred from Neonatology
and Paediatrics Department were included.

Inclusion criteria:- Babies with clinical signs and symptoms
suggestive of CMV infection like neonatal cholestasis, microcephaly,
small for gestational age , petechiae, purpura, hepatosplenomegaly,
jaundice, chorioretinitis were included.

Exclusion criteria:- Babies with sepsis, inherited primary
microcephaly, hepatomegaly and/or splenomegaly due to inborn errors
of metabolism, and SGA due to antenatal causes .
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Collection and processing of urine samples

Urine (15 ml) from 142 infants suscepted of CMV infection were
received in the Microbiology Department and stored at -80°C till
subjected to DNA extraction . A QIAamp DNA Blood Mini Kit
(Qiagen, Hilden, Germany) was used to extract DNA from urine
samples according to manufacturer's instructions. Primers and a
fluorescence-labelled probe (CMV R-gene kit ,bioMerieux SA-
France.were added to the extracted nucleic acid.. CMV DNA was
amplified and quantified using Real-time PCR System ((BIORAD-
California, USA). The quantification range for CMV was linear
between 500 copies/ml to 10’ copies/ml . The results were expressed as
copies/ml.

Serum from babies with CMV viruria was used for detection of CMV
IgM antibodies. Enzyme-linked immunosorbent assay (ELISA) was
performed using a commercial kit (CMV IgM Capture Epitope
diagnostics Inc, USA) following manufacturer instructions.

Statistical analysis:-

Statistical analyses were performed using SPSS V.19.0. Quantitative
variables were expressed as arithmetic mean and standard deviation
SD . Qualitative data was presented as number and percentages.
Association was estimated using chi square test and p value<0.05 was
considered to be statistically significant

Results:- Of 142 babies 90(63.38%) were females and52(36.61%)
males. CMV viruria was detected and quantitated in 25(17.6%) babies
of whom 8(32%) were males and 17(68%) were females. Majority of
the babies were in the age group 1-2 months 14/.25(56%). The mean
age of the babies with CMV infection was 3.36 months(range 1month
to 12 months). Demographic data of the 25 babies is shown in Chart
1.The highest load detected was 2.2x10” and lowest being 7.2x10
copies/ml.( CMV viral load distribution shown in Table-1).The mean
CMV load was 3.6x10°.

Majority of the babies13/25(52%) presented with jaundice.. Nine
(36%) were preterm .Clinical presentation of the babies shown in -
Chart 2) Most of the infants presented with more than one clinical
symptom. Serology for [gM was done for all the 25 babies with
CMV viruria. CMV IgM antibodies. were positive in 15(60%) babies.
A follow up was available for 12 babies. Intravenous Ganciclovir was
started in 8 babies and all had viral load >10'copies/ml and 5 were
preterm. All the three babies with perinatal pneumonitis received
treatment. Response to treatment was seen in 7 babies .One baby
succumbed while on treatment. Four babies recovered without
treatment.

Chart 1 Age and sex distribution(no) of babies with CMYV infection

-
=]

L= T L I I R =]

Bfemales M Males

Chart2 Clinical presentation in 25 infants with CMYV infection
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Table 1-CMYV viral load in babies with CMV infection

CMYV load(RANGE) Number (%)
1.1 x10° -1x 10’ 1(4%)
1.1x10° -1x10* 3(12%)
1.1x10° - 1x10° 9(36%)
1.110°- 1x10° 4(16%)

1.1 X10°- 1x10 3(12%)
1.1x10" - 1x10° 5(20%)
Total 25

Discussion:- The main aim of the study was to diagnose and
quantitate CMV  in urine of symptomatic babies aged 1month to 1
year. Our data showed that females(68%) were more in the CMV
infected group (P<0.05) . A study by Picone et al has shown that
neurological complicationsare  more common in females. *

CMV viruria was detected in 25 symptomatic babies . The urine
samples were not received at birth or within 3 weeks of birth. The
mean age for presentation was 3.36 months.The diagnosis of
congenital CMV infection was made clinically by the
Paediatricians(22/25) and confirmed with CMV viruria.Three babies
aged 6,7, and 8 months who presented with pneumonitis alone were
clinically diagnosed as perinatal infection and all the three were
preterm.Perinatally acquired CMV infection in preterm infants may
be more severe and usually present with interstitial pneumonitis. "

Urine is an ideal non invasive sample for detecting congenital
infection as viral load in blood may often be lower than in urine, or
viraemia may be absent altogether in a congenitally infected baby.
Studies have reported high sensitivities and specificities of PCR of
urine ranging from 93-100% for diagnosis of congenital CMV
infection." It is highly sensitive to detect even very low viral load in
specimens.”® In our study the lowest CMV viral load was 7.2x10” and
highest 2.2x 10 copies/ml. Majority of the babies 9/25(36%) were
with a load in the range 1.1x10*1x10° copies/ml. Urinary CMV load
quantification can predict the incidence of late-onset SNHL and
neurodevelopmental disorders especially in those with high
load.""These babies will require treatment and have to be followed up
regularly .

Serology for CMV IgM antibodies was done in babies with CMV
viruria. CMVIgM was positive in 15/25(60%) and could not detect all
cases of CMV infection.This could be due to either undetectable
amount of CMV IgM antibodies by the assay used or delayed
development of CMV IgM antibodies in infected babies especially
preterm babies. IgM is produced in fetus three to four weeks following
CMYV exposure and it remains positive for three to four months. CMV
IgM alone cannot be used to diagnose cCMV infection as false
positive results can arise from cross reaction with Epstein-Barr virus
and Herpes Simplex virus."

Majority of the babies with presented with jaundice due to neonatal
cholestasis or hepatitis 13/25 52% and 22 had cCMV. In a study by
Choudhary et al" jaundice was observed in 50% of babies with
congenital CMV.

Seven babies(4 with cCMV and 3 with perinatal CMV infection)
responded to treatment with IV Ganciclovir for 2 weeks followed by
oral Valganciclovir for 4 weeks with symptoms subsiding and
reduction in viral load seen after 2 weeks of therapy. Ganciclovir 6
mg/kg intravenously every 12 h or Valganciclovir 16mg/kg given for 6
weeks has been used to treat infants who have congenital and
perinatal infection with symptoms of end organ damage . Four babies
recovered without treatment as acute CMV infection is often transient
and reversible. "’ One baby succumbed while on treatment .She had
neonatal cholestasis with coagulopathy disorder. In a study from
Japan, 12 symptomatic babies received antiviral treatment and 5
babies had normal development on 1 year follow up.” Early
diagnosis and treatment of symptomatic congenital infection can
prevent progression to severe CMV disease especially SNHL . Babies
treated with Ganciclovir had a reduction in their viral load and a
reversal of clinical manifestations.

Conclusion:- Quantitation by Real Time PCR helps the paediatrician
to assess the severity of disease, to treat infants before end organ
damageand to assessresponse to treatment.
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RT gqPCR is a sensitive, reliable, rapid, cost effective method to
diagnose both congenital and perinatal CMV infection.. Detection of
CMV DNA inurine canbe combined with anti-CMV IgM to diagnose
CMV infection in infants but not always reliable.
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