
 

 

Characteristics and outcomes of infants with cytomegalovirus infection in 
Bloemfontein 

 
By 

 
Dr. Melisha Moodley  

 
Submitted in fulfilment of the requirements for the degree Master of Medicine (MMed) 

in Paediatrics in the Department of Paediatrics and Child Health 

Faculty of Health Sciences at the University of the Free State 

Submission Date (28 September 2020) 
CANDIDATE 

 Dr. Melisha Moodley 

Paediatric Registrar, Department of Paediatrics and Child Health 
Faculty of Health Sciences 
University of the Free State 

  Student number:  2017558814 
 

SUPERVISOR 
Dr. Arina van der Byl 

 
Neonatologist 

Department of Paediatrics and Child Health 
Faculty of Health Sciences 
University of the Free State 

 
CO-SUPERVISOR 

Prof. Dominique Goedhals 
 

Head of Department 
Division of Virology 

National Health Laboratory Service 
Faculty of Health Sciences 
University of the Free State



i 

 

DECLARATION OF AUTHORSHIP 
 

I, Melisha Moodley, declare that the coursework Master’s Degree mini-dissertation 

that I herewith submit in a publishable manuscript format for the Master’s Degree 

qualification in Paediatrics at the University of the Free State is my independent work, 

and that I have not previously submitted it for a qualification at another institution of 

higher education. 

 

AUTHOR’S CONTRIBUTIONS 
The contributions of each author of the article are stipulated below: 

Author Affiliation Role in the study 
Dr. Melisha 
Moodley  

Registrar, Department of Paediatrics 
and Child Health, Faculty of Health 
Sciences, University of the Free 
State 

Study conception and design, 
acquisition of data, 
interpretation of data, drafting 
the article 

Dr. Arina van 
der Byl 
    

Neonatologist, Department of 
Paediatrics and Child Health, 
Faculty of Health Sciences, 
University of the Free State 

Supervision, study conception 
and design, revising critically 
for clinical content, give final 
approval of the version to be 
submitted 

Prof. 
Dominique 
Goedhals 
 

Head of Department, Division of 
Virology, National Health Laboratory 
Service / University of the Free 
State 

Advised and contributed to the 
study. Assisted with articles for 
the literature review. Obtained 
the data from NHLS database 
of the all the CMV positive 
tests as per protocol definition   

Mrs. A.S Bower Research Coordinator, Department 
of Paediatrics and Child Health, 
Faculty of Health Sciences, 
University of the Free State 

Study conception, design of 
the manuscript, drafting the 
article, revising critically 

Mr. Van 
Rooyen 

Department of Biostatistics, Faculty 
of Health Sciences, University of the 
Free State 

Analysis of data 

 

All researchers declare that they have no conflict of interest and that no other 

situation of real, potential or apparent conflict of interest is known to them.  They 

undertake to inform the University of any change in these circumstances 



ii 

 

ACKNOWLEDGEMENTS 
  

I wish to convey my sincere thanks and appreciation to the following persons 

who assisted me with the completion of this study: 

• My sincere gratitude and thanks to Dr. Arina van der Byl and Prof. Dominique 

Goedhals for all the assistance and motivation throughout this research 

project. Thank you for the hard work and numerous hours that you have 

dedicated towards this project. I am grateful to have worked with such humble, 

dedicated and inspirational doctors.  

• I would like to show my appreciation and heartfelt thanks to Mrs. A. Bouwer for 

all her effort and support during this research and going out of her way to 

make sure I reach my timelines and goals. Thank you for being such an 

amazing research champion. 

• A special thanks to Mr. Van Rooyen for all his advice and expertise in data 

collection and analysis. 

• To my husband, I am grateful for all the faith, love and support during many 

long nights and days away from home while working on this project. 

• To my family, I am grateful for all the support and advice throughout this 

research.  

 

  



iii 

 

TABLE OF CONTENTS 
 
ABSTRACT ................................................................................................................. iv 

KEYWORDS AND ABBREVIATIONS ......................................................................... vi 

DEFINITIONS ............................................................................................................ vii 

CHAPTER 1 ................................................................................................................ 1 

CHAPTER 2 .............................................................................................................. 16 

REFERENCES .......................................................................................................... 38 

ABBREVIATIONS AND DEFINITIONS ..................................................................... 41 

APPENDICES 

LETTER OF APPROVAL FROM RESEARCH ETHICS COMMITTEE……………..    A 

PERMISSION FROM DOH……………………………………………………………..     B 

PERMISSION FROM NHLS……………………………………………………………     C 

PERMISSION FROM HOD…………………………………………………………….     D 

COPY OF RESEARCH PROTOCOL APPROVED BY HSREC……………………     E 

FORMS FOR COLLECTING DATA……………………………………………………     F 

THE PEDIATRIC INFECTIOUS DISEASE JOURNAL (PIDJ): INSTRUCTION FOR 

AUTHORS -ORIGINAL STUDY…………………………………………………………      G 

A SUMMARY REPORT COMPILED IN THE PLAGIARISM SEARCH ENGINE 

(TURNITIN)………………………………………………………………………………     H 

PROOF OF WORD COUNT……………………………………………………………      I 

 

 

 

 
  



iv 

 

ABSTRACT 

 

Background: Cytomegalovirus (CMV) can be transmitted from mother to child and can 

be congenital or postnatally acquired. Emerging evidence has shown that CMV and 

other congenital and neonatal infections, are under-appreciated causes of morbidity 

and mortality in African children. Research regarding the mortality rate and 

characteristics of CMV infected infants, specifically in a population with high HIV 

prevalence, is limited.  

 

Objective: The primary objectives of the study were to establish the mortality rate and 

final outcomes of inpatients with a positive CMV test. Secondary objectives were to 

determine the demographical, clinical and laboratory characteristics of these infants, 

as well as maternal characteristics. Tertiary objectives were to describe the special 

investigations, morbidity, complications and management of these infants. 

 

Methods: A retrospective, descriptive study was conducted by reviewing hospital 

records of infants younger than 12 months, who had a positive CMV test and were 

admitted to the academic hospitals in Bloemfontein, South Africa.  

 

Results: Inpatient mortality for CMV infected infants was 13.3% (18 of 135 patients). 

66.6% (12/18) of patients who died were HIV exposed and 33.3% (6/18) had 

CMV/HIV co-infection. The most common causes of death were sepsis (38.9%), 

pneumonia/pneumonitis (33.3%) and multi-organ failure (11.2%). 60.7% (82/135) of 

all CMV positive infants were HIV exposed and 20.7% (28/135) were HIV infected. 

55.6% had a birth weight of less than 2,5 kg and were preterm, and 33.3% were small 

for gestational age. 5.9% were classified as congenital CMV and 94.1% as 

postnatally acquired. The most common clinical presentations were CMV 

pneumonia/pneumonitis (60%) and hepatomegaly (50.4%). Thrombocytopenia was a 

common finding (41.5%). 33.3% of infants had intra-uterine growth restriction and 

postnatal growth was suboptimal in 62.2%; 25.2% were underweight, and 37% of 

infants had failure to thrive.  Microcephaly was present at birth in 25.2%, but poor 

brain growth led to postnatal microcephaly in 46.6%. Infants that were untreated for 
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CMV infection were more likely to have developmental delay (P-value <0.05). 50% 

(9/18) of the infants that demised were not treated for CMV. 

Conclusion:  

CMV infection in infancy is under-appreciated in South Africa. It contributes to 

morbidity and mortality, particularly in preterm and low birth weight infants, and HIV 

exposed or infected infants. Clinicians should have a high index of suspicion for CMV 

infection in infants who have postnatal growth failure and postnatal microcephaly.   
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KEYWORDS  
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 ABBREVIATIONS 

 

1. CMV –  Cytomegalovirus 

2. NHLS –  National Health Laboratory Service 

3. UFS –  University of the Free State 

4. PCR –  Polymerase Chain Reaction 

5. IgM –  Immunoglobulin M 

6. ELISA –  Enzyme Linked Immunosorbent Assay 

7. NEC –  Necrotizing Enterocolitis 

8. CDC –  Centre for Disease Control and Prevention 

9. HIV –  Human Immunodeficiency Virus 

10. AST –  Aspartate Aminotransferase 

11. ALT –  Alanine Aminotransferase 

12. MRI –  Magnetic Resonance Imaging 

13. ABR –  Auditory Brainstem Evoked Response 

14. WHO –  World Health Organization 

15. LBW –  Low birth weight 

16. VLBW –  Very low birth weight 

17. CNS –  Central nervous system 

18. SGA –  Small for gestational age 
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DEFINITIONS 

1. Universitas/Pelonomi Academic Hospital Complex:  will include 

Universitas Academic Hospital and Pelonomi Tertiary Hospital 

 Three year period: from January 2017 until December 2019 

2. Positive CMV test: 

• Detectable Viral load 

• CMV IgM Positive 

• CMV PCR Positive 

3. Congenital CMV infection: Positive CMV test within the first three weeks of 

life 1 

4. Postnatal CMV infection: The detection of CMV after three 

weeks of life to under one year of age 1 

5. Meditech system: Computer operated program used at Universitas/Pelonomi 

Academic Hospital Complex, which contains written records, investigations 

and blood results 

6. Infants: Age group from birth to twelve months old 

7. Time of CMV test: Period will include two weeks prior to the test and two 

weeks after performing the test 

8. Thrombocytopenia: Platelet count less than 150 ×10དྷ/L on the full blood 

count during the time of the CMV test 2 

10. Elevated liver transaminases: Any of the following during the time the CMV 

test was done 2: 

• Alanine aminotransferase (ALT) > 45ௗU/L (Birth to under one year of age) 

• Aspartate aminotransferase (AST) >150 U/L (Birth to under one year of 

age) 

• Total bilirubin 

• 0-1 day old: Preterm and Term >137ௗµmol/L 

• 1-2 days old: Preterm >205 µmol/L, Term >197 µmol/L 

• 3-5 days old: Preterm >274 µmol/L, Term >205 µmol/L 

• Other infant: Preterm >34 µmol/L, Term > 21 µmol/L 

• Conjugated bilirubin 

• Neonatal > 10 µmol/L 

• Infants > 4 µmol/L 
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11. Insignificant CMV viral load: Viral load between 200 – 3 000 copies/mL 3 

12. Significant CMV viral load: Viral load > 3 000 copies/mL3 

13. Vertical transmission: Passage of a disease-causing agent (pathogen) from 

mother to baby during the period immediately before and after birth. 

Transmission might occur across the placenta, in the breast milk, or through 

direct contact during or after birth. 

14. HIV exposed: A baby whose mother is infected with HIV and can transmit 

the virus to her baby during pregnancy, labour, delivery or through 

breastfeeding 

15. HIV infected: A baby who is infected with HIV and has a positive PCR for HIV 

16. Gravida: Indicates the number of times a woman has been pregnant 

regardless of the pregnancy outcome 

17. Parity: Indicates the number of pregnancies reaching viable gestational age 

18. Mortality rate: A measure of the number of deaths 

19. Premature babies: Babies born alive before 37 weeks of pregnancy are 

completed (WHO) 4 

20. Low birth weight: Defined by WHO as weight at birth less than 2500g 5 

21. Very low birth weight: Defined by WHO as weight at birth less than 1500g 5 

22. Virolactia: presence of viral particles in the breast milk 6 
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CHAPTER 1 

INTRODUCTION AND LITERATURE REVIEW 

 

Cytomegalovirus (CMV) is a double stranded deoxyribonucleic acid (DNA) virus that 

forms part of the Herpesviridae family. It can be transmitted in saliva, blood, 

secretions, urine and breast milk.7 Transmission from mother to child can be 

congenital or postnatally acquired.8,9 Ninety percent of neonates who are infected with 

CMV are asymptomatic. The most common long term sequela is non hereditary neuro-

sensory hearing loss. There is lack of awareness of CMV infection. The general public 

are not aware of simple principles that can prevent CMV, such as good hygiene and 

regular hand washing.8 One study evaluated the awareness and knowledge of 

congenital CMV in health care providers in the form of a questionnaire. This study 

concluded that most of the health care providers were unaware of the precise route of 

transmission of CMV. There is a large knowledge gap with regards to CMV in 

pregnancy and the burden of disease.10 

Mortality 

There is limited data on mortality of CMV infected infants in South Africa. 

A South African study published in 2014  showed that neonates who had congenital 

CMV were more likely to die than the CMV negative neonates (mortality rate 42% vs. 

18%, p = 0.01), especially if they were HIV exposed (47% vs. 15%, p = 0.02) or HIV 

infected (62% vs. 11%, p = 0.02).11 Emerging evidence has shown that CMV and other 

congenital and neonatal infections, are under-appreciated causes of morbidity and 

mortality in African children.  

Three studies discussed the impact of HIV and CMV co-infection in infancy. These 

studies concluded that CMV infection led to progression of HIV disease and increased 

mortality in children especially when both these viruses were acquired in infancy. 

These studies demonstrated that CMV is a significant pathogen independently 

associated with poor outcomes in individuals with HIV. These studies were published 

(1999, 2009 and 2014) in an era where antiretroviral therapy was not easily accessible 
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to the maternal and infant populations. This emphasises the need for further research 

to evaluate the impact of HIV treatment on CMV infection and mortality.12-15 

A study conducted in 2009 in Kenya showed that the detection of CMV DNA in 

maternal serum just before delivery was associated with a fourfold increase in mortality 

in HIV infected infants.16 A further longitudinal study was done on the same subset of 

Kenyan women and infants. This study demonstrated that HIV infected mothers with 

detectable plasma CMV DNA had decreased maternal survival at 24 months 

postpartum and their infants were less likely to survive the first two years of life.16 

Research in this area of study is limited and more studies need to be published in 

order to gain a better understanding of the scope of the problem.17 Studies published 

in Europe and America showed an overall mortality rate of 4 to 8% in congenital CMV. 

The mortality rate could be as high as 30% with severe fulminant disease. Between 5 

to 10% of premature and very low birth weight (VLBW) infants with symptomatic CMV 

infection may die. 18,19 

Epidemiology of CMV 

A South African study in Johannesburg reported a prevalence of 0.26/1000 live births 

over a five year period.11 Another South African study done in the Eastern Cape 

showed a prevalence of 5.96% (95% CI 3.29 – 8.63). However, due to this wide 

confidence interval this prevalence is likely due to chance, which may be attributed to 

the small study population that was used.9 There is currently limited published data on 

the prevalence or incidence of CMV in infants in the Bloemfontein population. A review 

of several international studies showed the incidence and prevalence was influenced 

by geographic and racial variation. One study demonstrated CMV infection to be 

higher in lower income countries such as South America, Africa and Asia and lowest 

in Western Europe and the United States of America. Globally there is a high CMV 

sero-prevalence in infants ranging between 1 to 5%.8 

Congenital Versus Acquired CMV 

Most of the literature defines congenital CMV as an intrapartum infection with a 

positive CMV test before three weeks of life, because perinatally acquired infection 
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can also manifest around this time. A positive CMV test after 3 weeks of life is generally 

regarded as acquired CMV infection.20 There is still controversy surrounding the 

differentiation of congenital versus acquired CMV infection. Acquired infection occurs 

postnatally and includes perinatal, postnatal, or childhood periods. Perinatally and 

postnatally acquired infection can occur by exposure to infected cervical secretions 

and breast milk of a mother infected with CMV. Some sources in the literature define 

acquired CMV infection as including the perinatal period and the postnatal age up to 

one year of age. Over the age of one year is considered to be childhood CMV infection 

and the clinical presentation and management in these children differ compared to 

congenital and postnatally acquired CMV.20 

Maternal Characteristics 

The risk of vertical transmission to the fetus increases with primary maternal infection 

compared to recurrent infection. Fetal transmission appears to increase with 

advancing gestational age. Intrauterine transmission can occur in mothers without pre-

existing immunity as a primary infection or as reactivation of a previous CMV infection. 

CMV can be spread either intrapartum or postpartum.8,9 Factors shown to influence 

transmission of congenital CMV are maternal age and parity, where there is an 

increased risk in younger primigravid women.8,9 

Maternal HIV and CMV 

A few studies investigated the association of HIV and CMV infection. One South 

African study showed that the maternal CD4 count < 200 cells/µL during pregnancy 

was independently associated with congenital CMV with an adjusted odds ratio of 2.9 

(95 % CI 1.2 – 7.3). This study had a small population with a wide confidence interval 

and it is likely these findings were due to chance.21 

Another South African study showed that a lower maternal CD4 count correlates with 

an increase in CMV viral load in infants.22 A further South African study, conducted in 

the Eastern Cape, showed equal prevalence in HIV exposed and HIV unexposed 

infants. However, it is worth noting that these findings were statistically insignificant (p 

= 0.869), most likely due to the small sample size.11 
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Post-natal acquisition of CMV has little clinical significance and is not associated with 

long term disability and illness in term infants. However, this route of transmission still 

holds significance for low birth weight and premature infants.8 

A study published in 2018 showed that infants who were HIV infected postnatally were 

four times more likely to acquire CMV infection compared to those who were HIV 

exposed but not infected. This article also showed that infants who were born with HIV 

infection had a six times greater chance of acquiring CMV infection compared to 

infants who were HIV exposed but not infected at birth with HIV.23  

Breast Feeding Related CMV 

One study described the rate of CMV virolactia and prevalence of breast milk-

transmitted CMV infection after freezing and pasteurization of breast milk. This study 

concluded that the intervention, namely freezing and pasteurization of breast milk, 

reduced the risk of CMV infection transmission, but did not eliminate it.24 

The American Academy of Paediatrics recommend routine breastfeeding from CMV 

sero-positive mothers even for preterm babies, as benefits outweigh risks. The 

Austrian Society of Paediatrics recommends pasteurization of breast milk from CMV 

sero-positive mothers until corrected gestational age of 34 weeks. 25,26,27  

One prospective cohort study in Atlanta, United States of America, evaluated both 

breast milk and blood transfusions as sources of postnatal CMV infection in VLBW 

infants. This study demonstrated an association between maternal plasma CMV DNA 

levels and breast milk transmitted CMV infections. However, this study was not able 

to establish a cut off level for the DNA levels in the milk that could cause the infection. 

It was concluded that any detectable level of DNA in the milk may cause infection.25     

Blood Product Transfusion Related CMV 

A pilot study in South Korea investigated transfusion related CMV infection among 

very low birth weight infants in an endemic area. This study concluded that filtration or 

irradiation of CMV seropositive blood products (including red blood cells and platelets) 

did not significantly reduce transfusion related CMV infection in infants. This study was 



 

   

 

5 

 

 

a small study and had several limitations including lack of randomization and lack of 

groups receiving irradiated only and filtered only blood products.28 

Another older study published in 1981, concluded that the total volume of more than 

50 millilitres (from multiple transfusions) of red blood cells from sero-positive donors 

was an important risk factor for the development of transfusion related CMV disease 

in low birth weight infants. This study did not use irradiated or leucodepleted blood.29 

Newer studies demonstrated that the residual risks were estimated between 1-3% 

when CMV seronegative or leucodepleted transfusions were performed.6,30   

The Atlanta cohort showed that the use of blood products that are leucodepleted or 

CMV seronegative (not in the window period of the infection), can prevent transfusion 

related CMV. However this study had several limitations. The relative risk of 

transfusion related CMV between the seronegative and leucodepleted blood products 

was not compared. This was due to the CMV untested donors in the leucodepleted 

blood product group. Therefore the relative safety of this study could not be evaluated 

accurately.25 

Clinical Characteristics for CMV Infection in Infants 

The clinical findings in symptomatic infants are similar to those of other congenital 

infections.31 With regards to clinical presentation for congenital CMV infection, studies 

have shown that petechiae are present in 54 to 76%, jaundice at birth in 38 to 67%, 

and hepatosplenomegaly in approximately 39 to 60% of patients. Small size for 

gestational age may be present in 39 to 50%, and microcephaly in 36 to 53% of 

cases.31 

Infants who acquire CMV perinatally may have signs and symptoms of disease such 

as lymphadenopathy, hepatitis and pneumonitis. These infants may have 

considerable morbidity especially if born prematurely. Further research needs to be 

done to assess the long term neurological outcomes of these infants. 

Transfusion acquired CMV infection presented similarly to CMV mononucleosis. The 

incubation period is generally 20 to 60 days. The clinical features include fever and 

severe malaise.20 
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CMV enterocolitis is not well documented in the literature. One study reviewed a case 

report of CMV associated colitis mimicking necrotizing enterocolitis (NEC), which was 

confirmed by the presence of CMV inclusion bodies on histology. CMV enterocolitis 

usually presents with ulceration leading to stricture formation, whereas NEC leads to 

gangrene and perforation of bowel.32 

Investigations 

Laboratory findings in infants with congenital CMV included elevated liver enzymes 

with elevated direct and indirect serum bilirubin in 50 to 83% of cases and 

thrombocytopenia in 48 to 77% of cases.31 

One study described the spectrum of cranial ultrasound and magnetic resonance 

imaging (MRI) abnormalities of the brains of infants with congenital CMV. This was a 

small study that reviewed eleven infants with confirmed CMV on viral isolate or PCR. 

Cranial ultrasound examinations were performed on all infants and MRI brain scans 

on six infants. The spectrum of abnormalities on cranial ultrasound included: 

periventricular calcification, lenticulostriate vasculopathy associated with mild to 

moderate ventricular dilation and periventricular cysts. The MRI provided additional 

information including polymicrogyria, hippocampal dysplasia and cerebellar 

hypoplasia. This study also screened for hearing loss by automated auditory brainstem 

response assessment (AABR) using the ALGO test. If the infant failed this test a full 

auditory brainstem evoked response (ABR) was performed by an audiologist to assess 

neurosensory hearing loss.33 Chorioretinitis is the most common ocular manifestation 

of CMV.31 

Confirmatory Testing for CMV 

The Centre of Disease Control and Prevention (CDC) recommends performing CMV 

PCR on saliva as a screening test, whilst urine may be tested for diagnostic 

confirmation of CMV in children less than one year old. The reason for the confirmatory 

test on urine is that most CMV seropositive mothers shed CMV in their breast milk. 

This can cause a false-positive CMV result on saliva collected shortly after the baby 

has breastfed.34 The accuracy of the CMV PCR has been described extensively in the 

literature. One such study compared CMV PCR and CMV IgM detection using ELISA 
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diagnosis of CMV infection in high risk neonates. This study showed that the PCR in 

relation to viral culture (which is the gold standard) had one hundred percent sensitivity 

and specificity with excellent agreement between both tests, with a kappa coefficient 

being between 0 to 1 and significant p-values.1 

Management: 

Congenital CMV - Whom to treat: 

There is controversy in the literature surrounding the treatment of congenital CMV. 

Congenital CMV is usually categorized as symptomatic versus asymptomatic at birth. 

The literature has differing definitions and opinions of what constitutes symptomatic 

CMV thus making decisions regarding treatment difficult.18,35 The European Expert 

Consensus Guideline and The Red Book report of the Committee on Infectious 

Diseases from the American Academy of Pediatrics recommend treating babies with 

evidence of central nervous system (CNS) disease, evidence of life threatening 

disease or severe single organ disease or multiple organ disease.18 

Treatment of congenital CMV infection is based on the presence of symptoms and on 

the immune status of the infant. The current guideline for congenital CMV 

recommends treating infants with virologically confirmed CMV that have at least one 

end organ symptom (examples include pneumonitis, hepatitis, thrombocytopenia).35 

Evidence for treating babies with multiple, but not severe manifestations of the disease 

(jaundice, hepatosplenomegaly without significantly raised liver enzymes and SGA) is 

limited. It is recommended that these cases be individualized and discussed with 

experts like a Paediatric Infectious Disease Specialist.18 

Early Postnatal Infection 

The current guideline recommends treatment with ganciclovir or valganciclovir in 

severe symptomatic infections in preterm or very low birth weight infants.35 

A study in 2013 evaluated the effectiveness and safety of ganciclovir for treatment of 

severe CMV pneumonia in children that were immunocompetent. This was a small 

study population of 43 patients with the mean age of infants between 45 to 85 days. 
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The mean duration of ganciclovir treatment was 12 days. The outcome was to show a 

normal x-ray at the end of treatment or clinical improvement at discharge. Eighty 

percent of infants showed a normal chest x-ray at end of the treatment and 97 were 

discharged. The study found that there was no severe toxicity associated with 

ganciclovir treatment.36  The limitation was that this study design was not a 

randomized controlled trial. 

Children and Adolescents 

In immune-competent patients the guideline recommends supportive care with 

hydration and fever control. Treatment with ganciclovir is recommended in immune-

compromised patients.35 

Congenital CMV – Antiviral treatment 

Treatment with ganciclovir and valganciclovir has shown to improve neuro-

developmental outcomes of infected infants.35 

A randomized trial conducted in 2003 in neonates more than 32 weeks gestation, 

compared the effect of six weeks of ganciclovir versus no treatment in symptomatic 

congenital CMV disease involving the CNS. CNS disease included microcephaly, 

intracranial calcification, abnormal cerebrospinal fluid (CSF) for age, hearing deficit 

and chorioretinitis. This study showed improvement from baseline in 

neurodevelopment and hearing in the treated group. This trial unfortunately had a 

significant loss to follow up.37 

A more recent trial published in 2005 compared 6 weeks to 6 months of valganciclovir 

therapy in infants with symptomatic congenital CMV infection with and without CNS 

involvement. Children who received six months of antiviral therapy were more likely to 

have improved hearing or maintain normal hearing (odds ratio 2.61, 95% CI 1.05 - 

6.43) and higher language and receptive communication scores at 24 months.38 

The current recommendation is to treat with ganciclovir or valganciclovir for 6 months. 

Valganciclovir is the drug of choice, but intravenous ganciclovir can be used in babies 

unable to tolerate the oral drug, who have life threatening disease or if gastrointestinal 

absorption is uncertain.18 
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After an extensive review through the literature, it is worth noting that there is a dearth 

of information regarding the demographic representation of CMV infection in infants in 

Bloemfontein. It is common practice in the Universitas Academic and Pelonomi 

Tertiary Hospital Complex to test infants who have recurrent sepsis failing to respond 

to antibiotics for CMV infection. The CMV viral load is then requested. It is also 

common practice to investigate infants with hepatosplenomegaly and conjugated 

hyperbilirubinemia for congenital infections, and CMV is usually included in the screen. 

The National Health Laboratory Service (NHLS) started testing for CMV viral load 

instead of using the PCR test in 2016, as this is more effective. This aids in deciding, 

timeously, who to treat based on significant viral loads. The literature shows a lack of 

standardization to establish a viral load cut-off associated with active disease.3 There 

is differing evidence on who should be treated based on viral load and clinical disease. 

The recommendation is to assess each case individually and decide on starting 

treatment based on risk versus benefit.  

The Future: CMV Vaccine  

Many experimental CMV vaccines have been evaluated in clinical trials, but are not 

licensed. There is still hope for  a  vaccine  for prevention of CMV disease in new-

borns and immunocompromised patients.31 

The phase one of the randomized, double-blind, placebo-controlled trial was 

conducted in 1999. The vaccine was based on the envelope glycoprotein, gB, 

combined with a novel adjuvant, MF59. The study population (adults 18 to 50 years 

old) received either placebo or gB at specific intervals from one to four doses. It was 

noted that the fourth dose produced an increased level of antibody. This study reported 

no serious adverse effects and has mild side effects which were similar in both 

groups.39 

During phase two of the trial, conducted in 2009, three doses of the CMV vaccine or 

placebo were given at 0, 1, and 6 months to CMV seronegative women within 1 year 

after they had given birth. The study population were tested quarterly during a 42-

month period, using an assay for IgG antibodies against CMV proteins other than 

glycoprotein B. The primary end point was the time until the detection of CMV infection. 
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The efficacy of this vaccine was found to be 50 % (95 % confidence interval) in healthy 

postpartum females based on infection rates per 100-person years. This study  

showed that glycoprotein B vaccine has potential to decrease incident cases of 

maternal and congenital cmv in neonates .Both of these studies concluded that gB 

remains a cornerstone component of all CMV vaccines and should be used to  develop  

a future gB vaccine .40 

AIMS AND OBJECTIVES OF STUDY 

 

The aim of the study was to investigate and describe CMV infection in infants admitted 

to Universitas Academic and Pelonomi Tertiary Hospital. The primary objective was to 

determine the mortality rate and final outcomes of infants admitted to the Universitas 

Academic and Pelonomi Tertiary Hospital Complex, who tested positive for 

cytomegalovirus over a three year period, namely 2017 to 2019. 

Secondary objectives were to determine the demographical, clinical and laboratory 

characteristics of these infants. The maternal characteristics were also described. 

Tertiary objectives were to describe the morbidity, complications and management of 

these infants. Special investigations that were captured included MRI, cranial 

ultrasound, hearing tests, vision screening and developmental assessments. The 

management of infants with CMV infection were described under this objective. This 

included the pretreatment viral load, the number of patients that were treated and 

duration of treatment. The initial viral load could be categorized as significant versus 

insignificant.  

RESEARCH QUESTIONS 

 

• What is the mortality rate and the final outcomes of infants who tested positive 

for CMV in the Universitas Academic and Pelonomi Tertiary Hospital Complex 

over a three year period? 

• What is the mortality rate and the final outcomes for infants who are HIV 

exposed and who tested positive for CMV? 
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• What is the mortality rate and the final outcomes for infants who are HIV 

infected and who tested positive for CMV?   

• What are the demographic, clinical and laboratory characteristics of infants who 

had positive CMV tests in the Universitas Academic and Pelonomi Tertiary 

Hospital Complex over the three year period? 

• How many infants with a positive CMV test developed complications that 

resulted in morbidity? How many of these infants were treated? What was the 

duration of treatment? 

• How many infants with positive CMV tests had a significant viral load? 

• How many infants received antiviral medication? 

• What was the duration of antiviral medication treatment in these infants? 

• How many of the infants who died, received antiviral medication for CMV? 

• How many patients who were not treated had developmental delay? 
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ABSTRACT 

Background: Congenital and postnatally acquired CMV may significantly contribute 

to morbidity and mortality in infancy. Outcomes and characteristics of CMV infected 

infants in a HIV prevalent population are not well known.  

Methods: A retrospective, descriptive study was conducted by reviewing hospital 

records of infants younger than 12 months, who had a positive CMV test and were 

admitted to the academic hospitals in Bloemfontein, South Africa.  

Results: Inpatient mortality for CMV infected infants was 13.3% (18 of 135 patients). 

66.6% (12/18) of patients who died were HIV exposed and 33.3% (6/18) had CMV/HIV 

co-infection. The most common causes of death were sepsis (38.9%), 

pneumonia/pneumonitis (33.3%) and multi-organ failure (11.2%). 60.7% (82/135) of 

all CMV positive infants were HIV exposed; 20.7% (28/135) were HIV infected. 55.6% 

had a birth weight of less than 2,5 kg and were preterm. 33.3% were small for 

gestational age at birth, with suboptimal postnatal growth in 62.2%. Microcephaly was 

present at birth in 25.2%, but poor brain growth lead to postnatal microcephaly in 

46.6% of patients. The most common clinical presentations were CMV 

pneumonia/pneumonitis (60%) and hepatomegaly (50.4%). Thrombocytopenia was a 

common finding (41.5%). 50% (9/18) of the infants who demised were not treated with 

antiviral medication. 

Conclusion: CMV infection in infancy is under-appreciated in South Africa. It 

contributes to morbidity and mortality, particularly in preterm and low birth weight 

infants, and HIV exposed or infected infants. Clinicians should have a high index of 

suspicion for CMV infection in infants who have postnatal growth failure and postnatal 

microcephaly.   
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INTRODUCTION 

Cytomegalovirus (CMV) is a double stranded DNA virus that forms part of the 

Herpesviridae family.(1) CMV can be transmitted in saliva, blood, secretions, urine and 

breast milk. Infection in neonates and infants can be congenital or be postnatally 

acquired, but the impact on morbidity and mortality in African children is under-

appreciated due to lack of research.(2)(3)(4) 

Congenital CMV, generally defined as a positive test before three weeks of life, has 

an overall mortality rate of 4 to 8% in developed countries. Premature and very low 

birth weight (VLBW) infants with symptomatic infection are at higher risk of dying (8 to 

10%). In severe fulminant disease, mortality could be as high as 30%.(5)(6)(7)  

Postnatally acquired CMV has less clinical significance. Studies done in South Africa 

proved that neonates with congenital CMV are more likely to die, and are particularly 

at risk if HIV exposed or HIV infected.(8) Detection of CMV DNA in maternal serum 

before delivery was associated with a fourfold increase in mortality in HIV infected 

infants, in a study performed in Kenya.(9) Antiretroviral medications were not readily 

accessible when these studies were performed. CMV transmission transplacentally is 

more likely in younger, primigravid women and later in gestation.(2)(3) Infants with 

congenital or postnatally acquired HIV infection are more likely to acquire CMV, than 

HIV exposed-uninfected counterparts.(8) CMV can be transmitted through breast 

milk.(10) Detection of CMV DNA in breast milk is associated with postnatal acquisition 

of CMV in VLBW infants.(11) CMV seronegative or leucodepleted blood products 

minimize the risk for transfusion-related CMV infection, with residual risk in one study 

suggested to be 1 to 3%. (11)(12)(13) 
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Congenital CMV presents most commonly with petechiae due to thrombocytopenia, 

conjugated jaundice, hepatomegaly, splenomegaly, intra-uterine growth restriction 

and microcephaly. Lymphadenopathy, hepatitis with elevated liver enzymes, and 

pneumonitis can occur in perinatal infection. CMV associated colitis may occur in the 

neonatal period.(14) Transfusion related CMV viraemia may present after 20 to 60 days 

with fever and malaise.(11)(14) Morbidity may also include chorioretinitis and non-

hereditary sensorineural hearing loss.(15) Neuroimaging may reveal significant brain 

abnormalities which may predict adverse neurodevelopmental outcome.(15)  

Current recommendations support antiviral treatment of infants with evidence of 

central nervous system (CNS) involvement, life threatening infection, severe single 

organ disease or multiple organ involvement. Treatment with ganciclovir or 

valganciclovir for six months is suggested.(6) (16)(17) 

 

MATERIALS AND METHODS  

This was a descriptive study using a retrospective study design. The study population 

included all infants less than one year of age, who had a positive CMV test and were 

admitted to the Universitas Academic and Pelonomi Tertiary Hospital Complex in 

Bloemfontein, South Africa, from the 1st of January 2017 until the 31st of December 

2019. Study subjects with positive CMV tests were identified by accessing the National 

Health Laboratory Service (NHLS) database, after which hospital records were 

obtained for data collection.  

Information from these sources was entered on a data collection sheet. A coded 

number was assigned to each study participant. A pilot study was performed using 

three patients one from each year of the study period. After which recommendations 

were made and modifications were implemented. 
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Final outcomes of infants diagnosed with CMV were captured to determine the 

inpatient mortality and causes of death. Demographic particulars included maternal 

and infant characteristics, including birth parameters and postnatal growth. Data was 

captured regarding risk factors for acquiring CMV infection (specifically HIV exposure 

or co-infection), clinical and biochemical features of CMV infection in infancy and 

special investigations to identify CMV-related complications. Information was also 

gathered regarding CMV testing, and the management with antiviral medication.  

The study was approved by the Health Sciences Research Ethics Committee of the 

University of the Free State, the Free State Department of Health and the NHLS. 

Due to the retrospective design, parental consent was not required. Confidentiality 

was maintained by assigning a unique study number to each audited file. After 

entering data on a Microsoft Office Excel 2018 spreadsheet, statistical analysis was 

done by the Department of Biostatistics at the University of the Free State. 

Descriptive statistics namely means, standard deviations, medians and percentiles 

were calculated for continuous data. Frequencies and percentages were calculated 

for categorical data. Chi-Square test used for comparison of categorical variables. 

 

RESULTS 

During the 3 year study period (2017-2019), 156 infants younger than 1 year of age 

had a positive CMV test according to the NHLS data base. 15 patients were duplicated 

due to changes in names or hospital numbers. Of the remaining 141 possible study 

participants, 6 were excluded: 4 patients were not inpatients, 1 was transferred to a 

private hospital and 1 was post liver transplant and receiving valganciclovir 

prophylaxis. Therefore, 135 patient files were included for final data collection. 
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61.5% of the infants were admitted to Pelonomi Tertiary Hospital, 33.3% to Universitas 

Academic Hospital and 5.2 % were transferred between the two for differing levels of 

care. The median age of infants testing positive for CMV was 75 days (10.7 weeks). 

94.1% tested positive after 3 weeks of age and were presumed to have acquired CMV 

postnatally, while 5.9% were classified as congenital CMV. 

Mortality and causes of death 

The inpatient mortality rate for CMV infected infants admitted to the Academic 

Complex was 13.3% (18 of 135 patients). The rest of the infants were either 

discharged or transferred to other institutions. The most common causes of death 

were sepsis (38.9%), pneumonia/pneumonitis (33.3%) and multi-organ failure (11%). 

Less common were liver failure (5.6%), CMV colitis (5.6%) and severe gastro-

oesophageal reflux (5.6%) (Figure 1). 12/18 (66.7%) of the infants who demised were 

HIV exposed and 6/18 (33.3%) had CMV/HIV co-infection.  
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Figure 1. Causes of death in CMV positive infants 

 

 

Maternal characteristics of infants with CMV infection 

Mothers of CMV infected infants were of child bearing age (20-34 years) in 65.9%. 

11.1% were teenage pregnancies, and 7.4% of mothers were of advanced maternal 

age. Only 20% were primigravid, and it was the second pregnancy in 40% of mothers. 

Most had a vaginal delivery in a medical facility (57%), with caesarean sections 

performed in 33.3% (Table 1).  

60.7% of mothers were HIV positive during pregnancy. 90.2% did receive antiretroviral 

treatment (ART), with 4.9% who were not yet initiated and 4.9% who defaulted 

treatment. HIV viral loads were available in all but three mothers, with lower than 

39%

11%5%
6%

33%

6%

Causes of death in CMV positive Infants 

Sepsis
Multiple organ dysfunction /failure
 Severe gastro-oesophageal reflux
Liver failure
Pneumonitis/Pneumonia
CMV colitis complication
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detectable levels or < 1 000 copies/mL in 53.7% and 42.7% with > 1 000 copies/mL. 

Virological failure in women exceeding 12 weeks of ART was documented in 18.6% 

of mothers.
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TABLE 1. Maternal characteristics 
Maternal age in years n (percentage) 

< 20  15 (11.1) 
20-29 64 (47.4) 
30-34 25 (18.5) 
35-39 8 (5.9) 
≥ 40 2 (1.5) 
Unknown 21 (15.6) 

Gravidity 
Primigravid 27 (20) 
G2 54 (40) 
G3 28 (20.7) 
G4 8 (5.9) 
> G4 5 (3.7) 
Unknown 13 (9.7) 

Delivery method 
Vaginal 77 (57) 
Born before arrival 5 (3.7) 
Caesarean section  45 (33.3) 
Unknown 8 (6) 

HIV status during pregnancy  
Positive 82 (60.7) 
Negative 53 (39.3) 

HIV viral load in positive patients 
Lower than detectable/ ≤ 1 000 copies/mL 44 (53.7) 
> 1 000 copies//mL 35 (42.7) 
Unknown  3 (3.6) 

CD4 count in HIV positive mothers (cells/mm3) 
< 200 24 (29.3) 
> 200 32 (39) 
Unknown 26 (31.7) 

Received HIV treatment during pregnancy 
Yes 74 (90.2) 
No 8 (9.8) 

Duration of HIV treatment  
Never initiated treatment 4 (4.9) 
≤ 12 weeks of treatment (high risk of vertical 
transmission) 

17 (20.4) 

> 12 weeks of treatment (low risk of vertical transmission) 42 (51.2) 
> 12 weeks of treatment (virological failure/poor 
adherence) 

15 (18.6) 

Defaulted treatment  4 (4.9) 
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Infant characteristics 

There was a slight male predominance in CMV infected infants (54.8% vs 45.2%), with 

54.8% born prematurely, and 55.5% weighing less than 2.5 kg at birth. 33.3% had 

intra-uterine growth restriction and postnatal growth was suboptimal in 62.2%, with 

25.2% being underweight and 37% having failure to thrive.  Microcephaly was present 

at birth in 25.2%, but poor brain growth lead to postnatal microcephaly in 46.6% of 

patients. 28 infants (20.9%) tested HIV positive (Table 2). 

Exclusive breastfeeding was documented in 92.6% of cases and mixed feeding from 

birth in 6.7%. Blood products were administered to half of the patients during 

admission, with 66.2% of patients receiving packed red blood cells (PC), and 26.5% 

PC and platelets. 43 patients (63.2%) required 2 to 5 blood product transfusions.  

 

Clinical characteristics  

Infants most commonly presented with signs of pneumonia/pneumonitis (60%). 

Hepatomegaly was also common in half of the patients, but only 20.7% had associated 

increase in liver functions and 23.7% had elevated conjugated bilirubin levels. 

Thrombocytopenia was present in 56 of 135 patients (41.5%); 22 of the 56 cases 

(39.3%) were classified as severe (< 50 x109/L). 
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Table 2. Infant characteristics                                                           n (percentage) 
Gender  

Male 74 (54.8) 
Female 61 (45.2) 

Gestational age  
Preterm 74 (54.8) 
Term  60 (44.4) 
Unknown 1 (0.8) 

HIV status  
Positive  28 (20.7) 
Negative  107 (79.3) 

Weight category  
< 1 kg 13 (9.6) 
1-1.499 kg 25 (18.5) 
1.5-2.499 kg 37 (27.4) 
≥ 2.5 kg 60 (44.5) 

Type of feeding  
Exclusive breastfeeding  125 (92.6) 
Exclusive formula feeding  1 (0.7) 
Mixed feeding  9 (6.7) 

Duration of breastfeeding   
≤1  month  7 (5.2) 
> 1 month  114 (84.4) 
Unknown 14 (10.4) 

Fetal growth  
Small for gestational age (symmetrical) 15 (11.1) 
Small for gestational age (asymmetrical) 30 (22.2) 
Appropriate for gestational age 81 (60) 
Large for gestational age 4 (2.9) 
Unknown 5 (3.8) 

Head circumference at birth  
Microcephaly 34 (25.2) 
Normal  90 (66.7) 
Macrocephaly  3 (2.2) 
Unknown 8 (5.9) 

Length at birth  
< 10th centile 23 (17) 
10th-90th centile  103 (76.3) 
> 90th centile  0 (0) 
Unknown 9 (6.7) 

Postnatal growth  
Underweight  34 (25.2) 
Normal  45 (33.3) 
Overweight  1 (0.7) 
Failure to thrive 50 (37) 
Not applicable 2 (1.5) 
Unknown 3 (2.3) 
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Head circumference growth  

Microcephaly 63 (46.6) 
Normal  61 (45.2) 
Macrocephaly  2 (1.5) 
Not applicable 2 (1.5) 
Unknown 7 (5.2) 

Transfusion of blood products administered  
Yes 68 (50.3) 
No 67 (49.7) 

Type of blood products administered  
Packed red blood cells  45 (66.2) 
Platelets and packed cells 18 (26.5) 
Unknown 1 (1.5) 
Number of transfusions  
1 16 (23.5) 
2-5  43 (63.2) 
5-10 5 (7.4) 
>10 0 (0) 
Unknown 4 (5.9) 

Presence of clinical characteristics  
Petechiae 12 (8.8) 
Jaundice 36 (26.6) 
Hepatomegaly 68 (50.4) 
Splenomegaly  30 (22.2) 
Colitis 16 (11.9) 
Pneumonitis 81 (60) 
Lethargy 15 (11) 
Hypotonia 11 (8.1) 
Poor neonatal sucking reflex 17 (13) 
Convulsions 6 (4.4) 
Fever 20 (14.8) 
Malaise 11 (8.1) 
Lymphadenopathy 14 (10.4)  

Laboratory characteristics   
Thrombocytopenia 56 (41.5) 

   Severity of thrombocytopenia (x109/L)  
Mild (100-150) 11 (19.6) 
Moderate (50-100) 23 (41.1) 
Severe (< 50) 22 (39.3) 

Hepatitis 28 (20.7) 
Elevated liver enzymes  28 (20.7) 
Elevated direct bilirubin  32 (23.7) 
Elevated indirect bilirubin 32 (23.7) 
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Special investigations 

Cranial ultrasound examinations were performed in 54.8% of which 36.5% were 

normal. Haemorrhage, periventricular calcifications, and cystic lesions were identified 

using this modality. Only 6.6% and 2% of patients received MRI and CT brain imaging, 

respectively. Furthermore, only 17.7% of patient had documented hearing screen 

results. Hearing loss was confirmed in 41.7% of screened infants. Otoacoustic 

emission (OAE) tests were most commonly performed (62.5%). Regarding 

ophthalmology screening, 7 of 63 (11.1%) screened infants had loss of vision. 

Developmental assessment was documented in 43.7% of cases, and 74.6% of infants 

evaluated had delayed milestones. (Table 3) 
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Table 3. Special investigations n (percentage) 

Cranial ultrasound performed 74 (54.8) 
Cranial ultrasound findings  

Normal  27 (36.5) 

Calcifications: periventricular  12 (16.2) 

Periventricular cysts 5 (6.6) 

Multi-cystic lesions 2 (2.7) 

Interventricular haemorrhage 19 (25.7) 

Periventricular calcifications and cysts   1 (1.4) 

     Hydrocephalus and periventricular cysts              2 (2.7) 

Periventricular cysts leucomalacia 1 (1.4) 

Hydrocephalus   2 (2.7) 

Periventricular flaring  1 (1.4) 

Ventriculitis  2 (2.7) 

MRI brain performed 5 (6.6) 

MRI findings  

Normal scan 3 (60) 

Periventricular cysts 1 (20) 

Poor myelination 1 (20) 

CT brain performed 3 (2) 

CT scan results  

Normal 2 (66.6) 

Ventriculomegaly 1 (33.3) 

Hearing screen 24 (17.7) 

Type of hearing test  

OAE 15 (62.5) 

BERA 8 (33.3) 

Unknown 1 (4.2) 

Hearing loss 10 (41.7) 

Ophthalmology screen done 63 (46.6) 

Vision loss 7 (11.1) 

Developmental assessment 59 (43.7) 

Delayed milestones in assessment 44 (74.6) 
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Management of CMV 

A significant viral load (> 3 000 copies/mL) was documented in 61.6% of cases, with 

the median viral load calculated as 7 394 copies/mL. In 23 (17%) patients a diagnosis 

was based on a positive IgM test for CMV. 

71 (52.6%) infants were treated with antiviral medication: 54.5% received both 

ganciclovir and valganciclovir. Most treated patients received only 4 weeks or less of 

treatment (49.3%).The Chi-Square test was used to assess the relationship between 

the infants who were not treated for CMV and developmental delay. Infants not treated 

for CMV infection are more likely to have developmental delay. The relation between 

these variables was statistically significant with a P value < 0.05 (p = 0.0067). 

  



 

   

 

31 

 

 

Table 4. Management of CMV n (percentage) 
Viral load at diagnosis (copies/mL)  

200-3 000 43 (38.4) 
> 3 000 69 (61.6) 

   Other test (IgM CMV ) 23 (17) 
Infants treated for CMV 71 (52.6) 
Antiviral medication in treated patients  

Ganciclovir only  28 (39.9) 
Valganciclovir only  4 (5.6) 

     Ganciclovir and  valganciclovir  
Duration of treatment    

39 (54.5) 

< 4 weeks         35 (49.3) 
4-6 weeks  
6 weeks to 3 months  

16 (22.5) 
14 (19.8) 

3 months to 6 months  6 (8.4) 
Viral load done at follow up 29 (21.5) 
Viral load value at follow up (copies/mL)  

200-3 000 24 (82.8) 
≥  3 000 5 (17.2) 
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DISCUSSION  

There is limited data published on infant mortality due to CMV infection, as most 

studies report morbidity and mortality in congenital CMV. Notably, there is also limited 

data regarding the outcomes of CMV infected infants who are preterm, HIV exposed 

or HIV infected.   

This study suggests that postnatally acquired CMV infection contributed to significant 

mortality and morbidity, with an inpatient mortality in our academic hospitals of 13.3%. 

This was high compared to other countries. Studies performed in first world countries 

showed a low overall mortality of congenital CMV ranging from 4 to 8%. Some studies 

suggest that in severe fulminant disease the mortality rate was as high as 30%. With 

regard to premature and VLBW infants with symptomatic CMV infection, the mortality 

was between 5-10%. (6,18) Of the 18 patients who died, 12 (66.7%) of the infants were 

HIV exposed and 6 (33.3%) had CMV/HIV co-infection. The burden of HIV contributes 

to CMV infection associated mortality. 

 A South African study published in 2014 showed that neonates who had congenital 

CMV were more likely to die than the CMV negative neonates (mortality rate 42% vs. 

18%, p = 0.01), especially if they were HIV exposed (47% vs. 15%, p = 0.02) or HIV 

infected (62% vs. 11%, p = 0.02).(8)   

Three studies discussed the impact of HIV and CMV co-infection in infancy, concluding 

that CMV infection led to progression of HIV disease and increased mortality in 

children, especially when both these viruses were acquired in infancy. It demonstrated 

that CMV is a significant pathogen independently associated with poor outcomes in 

individuals with HIV. These studies were published (1999, 2009 and 2014) in an era 
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where antiretroviral therapy was not easily accessible to the maternal and infant 

populations.(19)(20)(21)(22) 

A significant number of mothers (60.7%) had HIV before or during pregnancy, with 

most (90.2%) receiving ART, suggesting good accessibility to treatment and 

successful programs for prevention of mother-to-child-transmission (PMTCT). 

However, high HIV viral loads were still noted during pregnancy (42.7%), and 

documented virological failure after 12 weeks of treatment was still significant (18.6%). 

Possible reasons for high viral loads in pregnancy have been described in an 

observational South African study that hypothesized that ART may be compromised 

due the physiological changes in pregnancy. The increase in blood volume and body 

mass index (BMI) in pregnant women, as well as changes in drug metabolism, may 

affect efficacy. Social determinants negatively impacting on adherence to drug 

regimens, must not be underestimated.(23) 

Although a study conducted in the Eastern Cape, South Africa, could not find higher 

prevalence of CMV infection in HIV exposed compared to non-exposed infants, 

literature describes possible associations between maternal HIV and congenital CMV, 

particularly if the CD4 count is < 200 cells/µL. A lower maternal CD4 count has also 

been shown to correlate with a higher CMV viral load in the infant.(8)(24)(25)  

In this study, 29.3% of women still had a CD4 count below 200 cells/µL in pregnancy, 

while 20.7% of infants had HIV/CMV co-infection. Adherence to exclusive 

breastfeeding was surprisingly high, with 84.4% continuing beyond 1 month. Literature 

suggests that any detectable CMV DNA in maternal breast milk has a risk for postnatal 

infection to the infant.(26) Despite this, the American Academy of Paediatrics still 

supports breastfeeding, even in preterm infants, as benefits outweigh the risks. 
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Alternatively, pasteurization of expressed breast milk might minimize risks in preterm 

infants.(10)  

History of prematurity and low birth weight was common in this group, with intra-uterine 

growth restriction present in 33.3%, compared to 39-50% described in literature. Poor 

postnatal growth was noted in 62.2% of infants. Documented microcephaly (25.2%) 

and poor brain growth (46.6%), correlated with other studies which suggest an 

occurrence of 36-53%. Jaundice was recorded in 26.6%, which is slightly lower than 

the 38-67% recorded in other studies. Hepatomegaly was present in 50.4% and 

splenomegaly in 22.2%, in keeping with other studies describing hepatosplenomegaly 

in 39-60% of cases.(17) 

Exposure to blood products was common during admission. Neonates received 

leucodepleted packed cells as standard of care, but there is insufficient information 

about the type of packed cells administered to older infants in this cohort.(12) Fever, 

lymphadenopathy and malaise, which could indicate CMV seroconversion after blood 

product transfusion, were uncommon in clinical presentation and documented in 

14.8%, 10.4% and 8.1%, respectively. Due to the retrospective nature of the study, 

the causal relationship of blood product transfusion could not be correlated with these 

non-specific signs.(13)  

Colitis was noted in 11.9%, but this was not proven histologically as not all patients 

required surgical intervention. CMV enterocolitis is not well documented in literature, 

and a higher index of suspicion with efforts to confirm the diagnosis is warranted.(27) 

Thrombocytopenia is commonly described in patients with CMV (48-77%). In this 

study, 41.5% of infants had thrombocytopenia of which 39.3% were classified as 

severe (platelet count < 50 x109/L). CMV hepatitis with elevation in liver enzymes and 
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hyperbilirubinemia was less common than described in literature (21-24% vs 50-

83%).(14) 

Central nervous system involvement significantly impacts morbidity and mortality.(28) 

Only 8 of the 135 cases (6.6%) had a MRI or CT brain scan result, possibly reflecting 

constraints inherent to a resource-limited setting. Cranial ultrasound was performed in 

74 (55%) of the study group; 47 (63.5%) had abnormal findings with periventricular 

calcifications in 12 (16.2%) cases. Neurosensory hearing deficits were identified in 10 

patients, but a hearing screen was only documented in 24 patients (18%).  

 

CMV whole blood viral load or a serum IgM are routinely performed to indicate CMV 

infection in infants, with confirmatory molecular testing recommended for infants with 

positive IgM results. The majority of patients (61.6%) had significant CMV viral loads 

exceeding 3 000 copies/mL, and CMV IgM yielded positive results in 30 patients. The 

advantage of the quantitative viral load test is that it has higher sensitivity and 

specificity than serology and enables monitoring of response to treatment. Quantitative 

PCR (viral load) has been found to be more useful in immunocompromised patients, 

for example in HIV, with a high CMV viral load correlating with clinical symptoms and 

the presence of disease. The IgM has a low sensitivity with most of the studies having 

a wide range between 25-84%.(29) Although not all infants shed the virus in urine, the 

urine shell vial assay was 94.5% sensitive and 100% specific. When using blood PCR 

in making the diagnosis, it has sensitivity and specificity of 89.2% and 95.8%, 

respectively, when compared to tests performed on saliva. Blood PCR may be falsely 

negative in the absence of viremia.  
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The management of congenital CMV and acquired CMV in infancy is controversial. An 

individualized approach with discussion with a paediatric infectious disease specialist 

is recommended. Of the hospitalised patients in the academic complex, 71 (52.6%) 

were treated for CMV, with the majority of patients receiving ganciclovir and 

valganciclovir. It would be expected that infants that were critically ill and requiring 

admission, would have all been treated with CMV antiviral medication. However, only 

half of the patients who demised received antiviral treatment in the study period. Most 

of the patients were treated for less than 4 weeks, despite current recommendations 

supporting 6 months of treatment for patients with CNS involvement, life threatening 

infection, severe single organ disease or multiple organ involvement.   

 

Limitations  

This was a retrospective descriptive study design, collecting data on a selected 

population of hospitalised infants testing CMV positive, which did not allow for 

comparisons to be made between CMV infected individuals and CMV negative 

patients. One could also not compare the mortality risk in HIV exposed or HIV co-

infected patients.  

The study did not include information on whether HIV infected infants were receiving 

ART. HIV viral load results were also not captured.  

During the study period (2017-2018) the OAE machine was out of order, which can 

explain the lack of screening results. 

Data from outpatient records were not available, and therefore screening tests with 

BERA may be under reported in this study.  
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CONCLUSION 

CMV infection in infancy is under-appreciated in South Africa and a higher index of 

suspicion is warranted. It contributes to morbidity and mortality in infancy, particularly 

in preterm and low birth weight infants. CMV/HIV co-infection remains significant and 

may be associated with adverse outcomes. Early diagnosis of congenital and acquired 

CMV infection, appropriate special investigations, and appropriate management with 

antiviral medication may improve the prognosis. Further research would be necessary 

to determine if CMV infection in infancy increases mortality and morbidity. 
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ABBREVIATIONS AND DEFINITIONS 
 

ABR Auditory brainstem evoked response 
ALT Alanine aminotransferase 
AST Aspartate aminotransferase 
BERA Brainstem Evoked response audiometry  
CDC Centre for Disease Control and Prevention 
CMV Cytomegalovirus 
CNS Central nervous system 
ELISA Enzyme Linked Immune-sorbent Assay 
HIV Human immunodeficiency virus 
IgM Immunoglobulin M 
LBW Low birth weight 
MRI Magnetic resonance imaging 
NEC Necrotizing enterocolitis 
NHLS National Health Laboratory Service 
OAE Otoacoustic emission  
PC Pack red blood cells  
PCR Polymerase chain reaction 
SGA Small for gestation age 
UFS University of the Free State 
VLBW Very low birth weight 
WHO World Health Organization 

 

 

Congenital CMV 
infection 

Positive CMV test within the first three weeks of life 

Elevated liver 
transaminases 

Any of the following during the time the CMV test 
was done: 
• ALT > 45ௗu/l  
• AST > 150 u/l 
• Total bilirubin 
Age Preterm Term 
0-1 day old > 137ௗµmol/l > 137ௗµmol/l 
1-2 days old > 205 µmol/l > 197 µmol/l 
3-5 days old > 274 µmol/l > 205 µmol/l 
Other infant > 34 µmol/l > 21 µmol/l 
• Conjugated 

bilirubin 
Neonatal Infants 
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 > 10 µmol/l 
 

> 4 µmol/l 
 

Gravida Indicates the number of times a woman has been 
pregnant regardless of the pregnancy outcome 

HIV exposed A baby whose mother is infected with HIV and can 
transmit the virus to her baby during pregnancy, 
labour, delivery or through breastfeeding 

HIV infected A baby who is infected with HIV and has a positive 
PCR for HIV 
 

High-risk infants for 
HIV  

infants identified at birth whos mothers had  no recent 
VL available in the last 12 weeks of pregnancy or 
maternal VL ≥ 1000 copies/mL 

  

Infants Age group from birth to twelve months old 

Insignificant CMV 
viral load 

Viral load between 200 - 3000 copies/ml 

Low birth weight Weight at birth less than 2500g 

Low-risk infants for 
HIV 

Infants born to mothers with a suppressed HIV VL 
within the last 12 weeks of delivery, or at delivery 
 

Meditech system Computer operated program used at 
Universitas/Pelonomi Academic Hospital Complex, 
which contains written records, investigations and 
blood results 

Mortality rate A measure of the number of deaths 

Parity Indicates the number of pregnancies reaching viable 
gestational age 

Positive CMV test • Detectable viral load 
• CMV IgM Positive 
• CMV PCR Positive 

Postnatal CMV 
infection 

The detection of CMV after three weeks of life to under 
one year of age 

Premature babies Babies born alive before 37 weeks of pregnancy are 
completed 

Significant CMV viral 
load 

Viral load > 3000 copies/ml 
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Three year study 
period 

From 1st January 2017 until 31st December 2019 

Thrombocytopenia Platelet count less than 150 ×10དྷ/ആ on the blood result 
during the time of the CMV test 

Time of CMV test Period will include two weeks prior to the test and two 
weeks after the test 

Universitas/Pelonomi 
Academic Hospital 
Complex 

Includes Pelonomi Tertiary Hospital and Universitas 
Academic Hospital 

Vertical transmission Passage of a disease-causing agent (pathogen) from 
mother to baby during the period immediately before 
and after birth. Transmission might occur across the 
placenta, in the breast milk, or through direct contact 
during or after birth. 

Very low birth weight Weight at birth less than 1500g 

Virolactia Presence of viral particles in the breast milk 
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1. ABBREVIATIONS 

1. CMV ʹ  Cytomegalovirus  

2. NHLS ʹ  National Health Laboratory Service 

3. UFS  ʹ  University of the Free State 

4. PCR ʹ  Polymerase Chain Reaction 

5. VL  ʹ  Viral Load 

6. IgM ʹ  Immunoglobulin M 

7. ELISA ʹ  Enzyme Linked Immune-sorbent Assay 

8. NEC ʹ  Necrotizing Enterocolitis 

9. CDC ʹ  Centre for Disease Control and Prevention 

10.  HIV ʹ  Human Immunodeficiency Virus 

11.  AST ʹ  Aspartate Aminotransferase  

12.  ALT ʹ  Alanine Aminotransferase  

13.  MRI ʹ  Magnetic Resonance Imaging 

14.  ABR ʹ  Auditory Brainstem Evoked Response 

15. WHO ʹ  World Health Organization  

16. LBW ʹ  Low birth weight 

17. VLBW ʹ  Very low birth weight 

18. CNS ʹ  Central nervous system 

19. SGA ʹ  Small for gestation age 

2. DEFINITIONS  

1. Universitas/Pelonomi Academic Hospital Complex: will include Pelonomi Tertiary   

Hospital and Universitas Academic Hospital 

2. Three year period: from January 2017 until December 2019  

3. Positive CMV test: 

a. Detectable Viral load  

b. CMV IgM Positive  

c. CMV PCR Positive  

4. Congenital CMV infection: Positive CMV test within the first three weeks of life(1) 

5. Postnatal CMV infection: The detection of CMV after three weeks of life  

   to under one year of age(1) 

6. Meditech system: Computer operated program used at Universitas/Pelonomi  

Academic Hospital Complex, which contains written records, investigations and blood 

results  

7. Infants: Age group from birth to twelve months old  

8. Time of CMV test: Period will include two weeks prior to the test and two weeks after   

       the test   

9. Thrombocytopenia: PůĂƚĞůĞƚ ĐŽƵŶƚ ůĞƐƐ ƚŚĂŶ ϭϱϬ пϭϬྌͬೀ on the blood result during the  

       time of the CMV test(2)  

10. Elevated liver transaminases: Any of the following during the time the CMV test was    

      done(2):      

a. Alanine aminotransferase (ALT)  х ϰϱථƵͬů     (Birth to under one year of age) 
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b. Aspartate aminotransferase (AST) >150 u/l  (Birth to under one year of age) 

c. Total bilirubin  

 0-1 day old: Preterm and Term  хϭϯϳථђŵŽůͬů 
 1-2 days old: Preterm >205 µmol/l, Term >197 µmol/l 

 3-5 days old: Preterm>274  µmol/l, Term  >205 µmol/l 

 Other infant: Preterm >34 µmol/l, Term > 21 µmol/l 

d. Conjugated  bilirubin  

 Neonatal > 10 µmol/l 

 Infants > 4 µmol/l  

11. Insignificant CMV viral load: Viral load between 200 - 3000 copies/ml(3) 

12. Significant CMV viral load: Viral load > 3000 copies/ml(3) 

13. Vertical transmission: Passage of a disease-causing agent (pathogen) from mother to  

       baby during the period immediately before and after birth. Transmission might occur 

       across the placenta, in the breast milk, or through direct contact during or after birth. 

14. HIV exposed: A baby whose mother is infected with HIV and can transmit the virus to  

her baby during pregnancy, labour, delivery or through breastfeeding 

15. HIV infected: A baby who is infected with HIV and has a positive PCR for HIV  

16. Gravida: Indicates the number of times a woman has been pregnant regardless of     

       the pregnancy outcome 

17. Parity: Indicates the number of pregnancies reaching viable gestational age  

18. Mortality rate: A measure of the number of deaths  

19. Premature babies: Babies born alive before 37 weeks of pregnancy are completed    

           (WHO)(4) 

20. Low birth weight: is defined by WHO as weight at birth less than 2500g(5) 

21. Very low birth weight: is defined by WHO as weight at birth less than 1500g(5) 

22. Virolactia: presence of viral particles in the breast milk(6) 
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3. INTRODUCTION AND LITERATURE REVIEW  

 

Cytomegalovirus (CMV) is a double stranded DNA virus that forms part of the herpesviridae 

family. It can be transmitted in saliva, blood, secretions, urine and breast milk.(7) Transmission 

from mother to child can be congenital or postnatally acquired.(8),(9) Ninety percent of neonates 

who are infected with CMV are asymptomatic. The most common long term squealae is non 

hereditary neuro-sensory hearing loss. There is lack of awareness of CMV infection. The  

general public are not aware of simple principles that can prevent CMV, such as good hygiene 

and regular hand washing.(8) One study evaluated the awareness and knowledge of congenital 

CMV in health care providers in the form of a questionnaire. This study concluded that most 

of the health care providers were unaware of the precise route of transmission of CMV. There 

is a large gap of knowledge with regards to CMV in pregnancy and the burden of disease.(10) 

 

Mortality  

A South African study showed that neonates who had congenital CMV were more likely to die 

than the CMV negative neonates (mortality rate 42% vs. 18%, p = 0.01) especially if they were 

HIV exposed (47% vs. 15%, p = 0.02) or HIV infected (62% vs. 11%, p = 0.02).(11) No other data 

on mortality of CMV infected infants has been published in South Africa. Emerging evidence 

has shown that CMV and other congenital and neonatal infections, are under-appreciated 

causes of morbidity and mortality in African children. Research in this area of study is limited 

and more studies need to be published in order to gain a better understanding.(12) Studies 

published in Europe and America showed an overall mortality rate of 4 to 8% in congenital 

CMV. Mortality rate could be as high as 30% with severe fulminant disease. Between 5 to 10% 

of premature and VLBW infants with  symptomatic CMV infection may die..(13)(14)  

 

Epidemiology of CMV 

A South African study in Johannesburg reported a prevalence of 0.26/1000 live births over a 

five year period. (11) Another South African study done in the Eastern Cape Province showed a 

prevalence of 5.96% (95% CI 3.29 ʹ 8.63). However, due to this wide confidence interval this 

prevalence is likely due to chance, which may be attributed to the small study population that 

was used.(9) There is currently no published data on the prevalence or incidence of CMV in 

infants in the Bloemfontein population. A review of several international studies showed the 

incidence and prevalence was influenced by geographic and racial variation. One study 

demonstrated CMV infection to be higher in lower income countries such as South America, 

Africa and Asia and lowest in Western Europe and the United States of America. Globally there 

is a high CMV sero-prevalence ranging between 1 to 5%.(8)  

 

Congenital versus acquired CMV 

Most of the literature defines congenital CMV as an intrapartum infection with a positive CMV 

test before three weeks of life, because perinatal acquired infection can also manifest around 

this time. A positive CMV test after 3 weeks of life is generally regarded as acquired CMV 

infection.(15) There is still controversy surrounding the differentiation of congenital versus 

acquired CMV infection. Acquired infection occurs postnatally and includes perinatal, 

postnatal, or childhood periods. Perinatally and postnatally acquired infection can occur by 

exposure to infected cervical secretions and breast milk of a mother infected with CMV. Some 



 

 

 

 Page 8 of 18 

Characteristics and outcomes of infants with cytomegalovirus infection in Bloemfontein   

Research Protocol, version1.0, dated 18/09/19 

sources in the literature define acquired CMV infection as including the perinatal period and 

the postnatal age up to one year of age. Over the age of one year is considered to be childhood 

CMV infection and the clinical presentation and management in these children differ 

compared to congenital and postnatally acquired CMV.(15) 

 

Maternal characteristics 

The risk of vertical transmission to the fetus increases with primary maternal infection 

compared to recurrent infection. Fetal transmission appears to increase with advancing 

gestational age.  

 

Intrauterine transmission can occur in mothers without preexisting immunity as a primary 

infection or as reactivation of a previous CMV infection. CMV can be spread either intrapartum 

or postpartum.(8,9) Factors shown to influence transmission of congenital CMV are maternal 

age and parity, where there is an increased risk in younger primigravid women. (8,9) 

 

Maternal HIV and CMV  

Many studies investigated the association of HIV and CMV infection. One South African study 

showed that the maternal CD4 count <200 cells/µL during pregnancy was independently 

associated with congenital CMV with an adjusted odds ratio of 2.9 (95 % CI 1.2 ʹ 7.3). This 

study had a small population with a wide confidence interval and it is likely these findings were  

due to chance.(16) Another South African study showed that a lower maternal CD4 count 

correlates with an increase in CMV viral load in infants..(17) A further South Africa study, 

conducted in the Eastern Cape Province, showed equal prevalence in HIV exposed and HIV 

unexposed infants. However, it is worth noting that these findings were statistically 

insignificant (p = 0.869), most likely due to the small sample size.(11) 

 

Post-natal acquisition of CMV has little clinical significance and is not associated with long term 

disability and illness in term infants. However, this route of transmission still holds significance 

for low birth weight and premature infants.(8) 

 

One study described the rate of CMV virolactia and prevalence of breast milk transmitted CMV 

infection after freezing and pasteurization of breast milk. This study concluded that the 

intervention, namely freezing and pasteurization of breast milk, reduced the risk of CMV 

infection transmission, but did not eliminate it.(18)   

 

Blood product transfusion related CMV  

A pilot study in South Korea investigated transfusion related CMV infection among very low 

birth weight infants in an endemic area. This study concluded that filtration or irradiation of 

CMV seropositive blood products (including red blood cells and platelets) did not significantly 

reduce transfusion related CMV infection in infants. This study was a small study and had 

several limitations including lack of randomization and lack of groups receiving irradiated only 

and filtered only blood products..(19) 

 

Another older study in 1981, concluded that the total volume of more than 50 milliliters (from 

multiple transfusions) of red blood cells from sero-positive donors was an important risk factor 
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for the development of transfusion related CMV disease in LBW infants. This study did not use 

irradiated or leucodepleted blood.(20) 

 

Clinical characteristics for congenital and acquired CMV infection in infants  

The clinical findings in symptomatic infants are similar to those of other congenital 

infections.(21) With regards to clinical presentation for congenital CMV infection, studies have 

shown that petechiae is present in 54 to 76%, jaundice at birth in 38 to 67%, and 

hepatosplenomegaly in approximately 39 to 60% of patients. Small size for gestational age may 

be present in 39 to 50%, and microcephaly in 36 to 53% of cases.(21) 

 

Infants who acquire CMV perinatally may have signs and symptoms of disease such as 

lymphadenopathy, hepatitis and pneumonitis. These infants may have considerable morbidity 

especially if born prematurely. Further research needs to be done to assess the long term 

neurological outcomes of these infants.(15) 

 

Transfusion acquired CMV infection presented similarly to CMV mononucleosis. The 

incubation period is generally 20 to 60 days. The clinical features include fever and severe 

malaise.(15) 

 

CMV enterocolitis is not well documented in the literature. One study reviewed a case report 

of CMV associated colitis mimicking necrotizing enterocolitis (NEC), which was confirmed by 

the presence of CMV inclusion bodies on histology. CMV enterocolitis usually presents with 

ulceration leading to stricture formation, whereas NEC leads to gangrene and perforation of 

bowel.(22) 

 

Investigations  

Laboratory findings in infants with congenital CMV included elevated liver enzymes with 

elevated direct and indirect serum bilirubin in 50 to 83% of cases and thrombocytopenia in 48 

to 77% of cases..(21) 

 

One study described the spectrum of cranial ultrasound and magnetic resonance imaging 

(MRI) abnormalities of the brains of infants with congenital CMV. This was a small study that 

reviewed eleven infants with confirmed CMV on viral isolate or PCR. Cranial ultrasound 

examinations were performed on all infants and MRI brain scans on six infants. The spectrum 

of abnormalities on cranial ultrasound included: periventricular calcification, lenticulostriate 

vasculopathy associated with mild to moderate ventricular dilation and periventricular cysts. 

The MRI provided additional information including polymicrogyria, hippocampal dysplasia and 

cerebellar hypoplasia. This study also screened for hearing loss, by automated auditory 

brainstem response assessment (AABR) using the ALGO test. If the infant failed this test a full 

auditory brainstem evoked response (ABR) was performed by an audiologist to assess 

neurosensory hearing loss.(23) Chorioretinitis is the most common ocular manifestation of 

CMV.(21) 

 

Confirmatory testing for CMV  

The Centre of Disease Control and Prevention (CDC) recommends performing CMV PCR on 

saliva as a screening test, whilst urine may be tested for diagnostic confirmation of CMV in 
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children less than one year old. The reason for the confirmatory test on urine is that most CMV 

seropositive mothers shed CMV in their breast milk. This can cause a false-positive CMV result 

on saliva collected shortly after the baby has breastfed.(24) The accuracy of the CMV PCR has 

been described extensively in the literature. One such study compared CMV PCR and CMV IgM 

detection using ELISA diagnosis of CMV infection in high risk neonates.  This study showed that 

the PCR in relation to viral culture (which is the gold standard) had one hundred percent 

sensitivity and specificity with excellent agreement between both tests, with a kappa 

coefficient being between 0 to 1 and significant p-values.(1) 

 

Management  

Congenital CMV - Whom to treat: 

There is controversy in the literature surrounding the treatment of congenital CMV. Congenital 

CMV is usually categorized as symptomatic versus asymptomatic at birth. The literature has 

differing definitions and opinions of what constitutes symptomatic CMV thus making 

treatment difficult.(13),(25) The  European Expert consensus Guideline and The Red Book  report 

of infectious disease from the American Academy of Paediatrics recommend treating babies 

with evidence of central nervous system (CNS) disease, evidence of life threatening disease or 

severe single organ disease or multiple organ disease.(13)  

 

Treatment of congenital CMV infection is based on the presence of symptoms and on the 

immune status of the infant. The current guideline for congenital CMV recommends treating 

infants with virologically confirmed CMV that have at least one end organ symptom (examples 

include pneumonitis, hepatitis, thrombocytopenia).(25) 

 

Evidence for treating babies with multiple, but not severe manifestations of the disease 

(jaundice, hepatosplenomegaly without significantly raised liver enzymes and SGA) is limited. 

It is recommended that these cases be individualized and discussed with experts like a 

Paediatric Infectious Disease Specialist.(13) 

 

Early postnatal infection  

The current guideline recommends treatment with ganciclovir or valganciclovir in severe 

symptomatic infections in preterm or VLBW infants.(25)  

 

Children and adolescents  

In immune-competent patients the guideline recommends supportive care with hydration and 

fever control. Treatment with ganciclovir is recommended  in immune-compromised 

patients.(25) 

 

 

Congenital CMV ʹ Antiviral treatment   

Treatment with ganciclovir and valganciclovir has shown improvement in neuro-

developmental outcomes.(25) 

 

A randomized trial conducted in 2003 in neonates more than 32 weeks gestation compared 

the effect of six weeks of ganciclovir versus no treatment in symptomatic congenital CMV 

disease involving the CNS. CNS disease included microcephaly, intracranial calcification, 
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abnormal cerebrospinal fluid (CSF) for age, hearing deficit and chorioretinitis. This study 

showed improvement from baseline in neurodevelopment and hearing in the treated group. 

This trial unfortunately had a significant loss to follow up.(26) 

 

A more recent trial published in 2005 compared 6 weeks to 6 months of valganciclovir therapy 

in infants with symptomatic congenital CMV infection with and without CNS involvement. 

Children who received six months of antiviral therapy were more likely to have improved 

hearing or maintain normal hearing (odds ratio 2.61, 95% CI 1.05 - 6.43) and higher language 

and receptive communication scores at 24 months.(27) 

 

The current recommendation is to treat with ganciclovir or valganciclovir for 6 months. 

Valganciclovir is the drug of choice but intravenous ganciclovir can  be used in babies unable 

to tolerate the oral drug, who have life threatening disease or if gastrointestinal absorption is 

uncertain.(13) 

                                        

After an extensive review through the literature, it is worth noting that there is a dearth of 

information regarding the demographic representation of CMV infection in infants in 

Bloemfontein. It is common practice in the Universitas Academic and Pelonomi Tertiary 

Hospital Complex to test infants who have recurrent sepsis failing to respond to antibiotics for 

CMV infection. The CMV viral load is then requested. It is also common practice to investigate 

infants with hepatosplenomegaly and conjugated hyperbilirubinemia for congenital infections, 

and CMV is usually included in the screen.  

 

The National Health Laboratory Service (NHLS) started testing for CMV viral load instead of 

using the PCR test in 2016, as this is more effective. This aids in deciding, timeously, who to 

treat based on significant viral loads. The literature shows a lack of standardization to establish 

a viral load cutoff associated with active disease.(3) There is differing evidence on who should 

be treated based on viral load and clinical disease. The recommendation is to assess each case 

individually and decide on starting treatment based on risk versus benefit. The researcher will 

consider a CMV viral load as significant if it exceeds 3000 copies/ml.(3) 

  

This study will assist health care workers by identifying the demographic, clinical and 

biochemical markers of CMV infection in the local setting and prompt a response to screen for 

CMV. This may lead to earlier intervention with initiation of early treatment if indicated, in 

order to prevent CMV related complications.  

 

4. AIMS AND OBJECTIVES OF STUDY  

The aim of the study is to investigate and describe CMV infection in infants admitted to 

Universitas Academic and Pelonomi Tertiary Hospital.   

 

The primary objective is to determine the mortality rate and final outcomes of infants admitted 

to the Universitas Academic and Pelonomi Tertiary Hospital Complex, who tested positive for 

cytomegalovirus over a three year period, namely 2017 to 2019. 

 

Secondary objectives are to determine the demographical, clinical and laboratory 

characteristics of these infants. The maternal characteristics will also be described. 
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Tertiary objectives will describe the morbidity, complications and management of these 

infants. Special investigations including MRI, cranial ultrasound, hearing tests, vision screening 

and developmental assessments will be captured. The management of the infant with CMV 

infection will also be described under this objective. This will include the pretreatment viral 

load, the number of patients that were treated and duration of treatment. The initial viral load 

will be categorized as significant versus insignificant.  

 

5. RESEARCH QUESTIONS 

 What is the mortality rate and the final outcomes of infants who tested positive for 

CMV in the Universitas Academic and Pelonomi Tertiary Hospital Complex over a three 

year period? 

 What is the mortality rate and the final outcomes for infants who are HIV exposed and 

who tested positive for CMV? 

 What is the mortality rate and the final outcomes for infants who are HIV infected and 

who tested positive for CMV?   

 What are the demographic, clinical and laboratory characteristics of infants who had 

positive CMV tests in the Universitas Academic and Pelonomi Tertiary Hospital Complex 

over the three year period? 

 How many infants with a positive CMV test developed complications that resulted in 

morbidity? How many of these infants were treated? What was the duration of 

treatment? 

 How many infants with positive CMV tests had a significant viral load? 

 How many infants received antiviral medication? 

 What was the duration of antiviral medication treatment in these infants? 

 How many of the infants who died, received antiviral medication for CMV? 

 

6. STUDY DESIGN  

This will be a retrospective, descriptive cross sectional study design.  

 

7. STUDY LOCATION AND POPULATION 

All infants younger than one year who had a positive CMV test according to the NHLS data base 

and who were admitted to the Universitas Academic and Pelonomi Tertiary Hospital Complex 

in Bloemfontein over the three year period, from 2017 to 2019, will be included. A sample size 

of approximately 25 patients is expected. 

 

8. ELIGIBILITY CRITERIA 

Inclusion criteria: 

All infants aged between 0 and 12 months of age who had a positive CMV test (as per 

definition) from the NHLS data base, and who were admitted to the Universitas Academic and 

Pelonomi Tertiary Hospital Complex over the three year study period (2017 -2019). 

 

Exclusion criteria: 

1. Any samples done on patients while not admitted to the Universitas Academic and 

Pelonomi Tertiary Hospital Complex. 
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2. Positive CMV tests not performed by the National Health Laboratory Service. 

3. Children older than one year old at the time of the CMV test. 

4. Patients with no documentation, including no discharge summary on the Meditech system, 

or no clinical file found. These cases will however be noted.  

9. STUDY PROCEDURES AND MEASUREMENT  

The primary measurement is to determine the mortality rate and final outcomes of infants 

admitted to the Universitas Academic and Pelonomi Tertiary Hospital Complex, who tested 

positive for cytomegalovirus over the three year period, namely 2017 to 2019. Measurement 

will include the percentage of the infants that demised who were HIV exposed and HIV 

infected.  

The maternal characteristics will include maternal age, parity, mode of delivery and HIV status 

and history of previous CMV infection or current infection. 

The demographic characteristics for the infant population will include sex of the infant, HIV 

status, chronological age at the time ŽĨ ƚĞƐƚŝŶŐ ĨŽƌ CMV ĂŶĚ ƚŚĞ ŝŶĨĂŶƚ͛Ɛ ĂŶƚŚƌŽƉŽŵĞƚƌǇ 
(weight, length and head circumference) at birth. This will include gestational age and whether 

the infant͛Ɛ ĂŶƚŚƌŽƉŽŵĞƚƌǇ parameters were appropriate for gestational age or not. It will be 

described if these infants infected with CMV are born preterm and/or have intrauterine growth 

restriction. The choice of feeding in infancy will be noted.  It will be recorded whether these 

infants received a blood product transfusion prior to a CMV test and how many times the infant 

was transfused. 

The clinical characteristics will include petechiae, jaundice and hepatosplenomegaly (which 

will be sub classified as hepatomegaly and splenomegaly). The clinical notes will be reviewed 

to assess whether these infants had microcephaly and other neurological deficits, such as 

lethargy, hypotonia, a poor sucking reflex and seizures. The Meditech discharge summaries 

will be reviewed and noted if the patients had features of lymphadenopathy, fever, malaise, 

colitis and pneumonitis. 

 

The laboratory characteristics will include thrombocytopenia which will be defined as a 

ƉůĂƚĞůĞƚ ĐŽƵŶƚ ůĞƐƐ ƚŚĂŶ ϭϱϬ пϭϬྌ/l on the blood result during the time of the CMV test (defined 

as within a two week period from the time of test). Biochemical characteristics will include: 

elevated liver transaminases defined as an increased alanine aminotransferase (ALT), an 

increased aspartate aminotransferase (AST), or elevated direct and indirect serum bilirubin as 

per definition. Elevated liver transaminases defined as any of the following during the time the 

CMV test was done: ALT more than 45ථƵͬl from birth to under one year of age; AST more than 

150 u/l from birth to under one year of age. Elevated bilirubin levels will be defined as follows: 

Total bilirubin from 0ʹ1 day old in term and preterm more ƚŚĂŶ ϭϯϳථђŵŽůͬů. Age from 1-2 days 

old in preterm babies more than 205 µmol and in term babies more than 197 µmol/l. Age 3-5 

days old in preterm more than 274 µmol/ and in term more than 205 µmol/l. Other infants 

that were preterm more than 34 µmol/l and term more than 21 µmol/l. Conjugated  bilirubin  

in neonates more than  10 µmol/l and in infants more than 4 µmol/l. 
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The study will describe the morbidity and complications of infants with a positive CMV test. 

The percentage of infants who had complications and whether they were treated or not will 

be captured. The duration of treatment will be noted. The measure will include the percentage 

of infants who had a positive CMV test that demised and were not treated. 

 

10. CONSENT 

Consent will be obtained from NHLS, Virology Department to access the NHLS data base and 

the Free State Department of Health for hospital records. 

 

11. METHODS OF DATA COLLECTION 

A data capture sheet created in Microsoft Word will be used to collect information from 

the NHLS data base, files, Meditech system, PACS radiology reports and the audiology 

outpatient book at the Speech and Occupational Therapy Department. This information 

will then be transferred to a Microsoft Excel spread sheet. Data collection will start as 

soon as ethical approval has been granted by the Health Sciences Research Ethics 

Committee of the University of the Free State, as well as approval by the Free State 

Department of Health and the NHLS. 

 

12. DATA ANALYSIS 

Descriptive statistics namely means and standard deviations or medians and percentiles will 

be calculated for continuous data. Frequencies and percentages will be calculated for 

categorical data. The analysis will be done by the Department of Biostatistics at the University 

of the Free State. 

 

The patient records will be collected on the data sheet using the patients͛ file and the Meditech 

system. This data will be entered into the Excel spreadsheet and the data analyzed thereafter. 

The Excel spreadsheet that is drawn up will be kept by the principal researcher until completion 

and publication of the study. 

 

13. ETHICAL CONSIDERATIONS  

As this is a retrospective, descriptive study, no consent from parents of infants will be required. 

Confidentiality will however be maintained throughout the study by making use of a unique 

study number for each file audited. 

 

The protocol will be submitted for ethical consideration and approval by the Health Sciences 

Research Ethics Committee of the University of the Free State, after which approval will be 

sought from the Free State Department of Health and the NHLS Virology Department. 
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14. IMPLEMENTATION  

The demographics associated with CMV infection in infants in the local setting are not well 

defined and clinical features of the infection may be easily overlooked. This study will allow us 

to be vigilant and add clinical significance to early testing for CMV, with appropriate special 

investigations to evaluate for related morbidities. Early treatment which will prevent 

complications and improve outcomes will be prioritized. There is a lack of evidence to describe 

the mortality associated with CMV infected infants in South Africa and this study aims to 

explore this crucial aspect.  

 

The study will be written in the form of a publishable paper with the aim to publish the article 

in a reputable medical journal. Ideally we would like this study to be part of the foundation of 

South African research, documenting the burden of disease caused by congenital and acquired 

CMV in infants living in a developing country. This may ultimately influence national policy-

making to consider screening for CMV infection in expectant mothers in the same manner that 

HIV is screened during prenatal and antenatal visits in the public sector. 

 

15. LIMITATION OF THE STUDY 

The limitation of the study is related to the retrospective nature of the study design. Data 

collected may be incomplete or incorrectly recorded ŝŶ ƚŚĞ ƉĂƚŝĞŶƚ͛Ɛ ĨŝůĞ Žƌ ĚŝƐĐŚĂƌŐĞ ƐƵŵŵĂƌǇ. 

The Meditech system may also have incomplete records and this can be overcome by including 

patient files and records to collect information. 

 

A small sample size is expected, which may make interpretation of results difficult. It will not 

be possible to calculate the prevalence of CMV. 

 

16. BUDGET 

Expenses will include: 

1. Transport to Universitas and Pelonomi Hospitals for data collection = R100                                                           

2. Printing of the data collection sheets and pens to fill in data information = R300                                                  

3.  Transport for regular contact session with supervisor and statistician = R100  

 

The total estimated amount is R500. This will be covered by the researcher. 

 

17. PILOT STUDY  

Once ethical approval has been established, a pilot study will be conducted with three 

patient records, one from each year included in the study. This data will be entered on an 

Excel spread sheet and analyzed thereafter. This pilot study will provide the framework for 

the rest of the study. Changes will be made to the data capture sheet if any flaws are 

identified, and after correction, the patient files will be recaptured and will form part of the 

final results. 
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18. TIME FRAME  

1. Preliminary literature review:    2018  

2. Writing of protocol:     January to October 2019  

3. Presentation to Paediatrics Department:   October 2019 

4. Submission of protocol to Study leader:   November 2019  

5. Submission to Departmental Evaluation Committee: November/December 2019 

6. Final submission to Department of Biostatistics:  January 2020 

7. Submission to Ethics Committee:    February 2020 

8. Submission to Department of Health:   March 2020 

9. Approval by NHLS:      March 2020 

10. Pilot study and analysis:     April 2020 

11. Data collection:      April to May 2020 

12. Data analysis:      June 2020 

13. Writing up of results:     July to September 2020 
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16.1 DATA CAPTURE SHEET
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STUDY NUMBER ALLOCATED Initials Year: 2017 / 2018 / 2019

Basic Data

Place of admission: Universitas Hospital / Pelonomi Hospital

Date of birth: __________ Date of admission: __________ Date of discharge/death: __________

Date of CMV test:__________ Age at time of test: __________ Outcome: Alive / Demised

Cause of death if demised: _______________________________________________________________

If less than 3 weeks of age: Congenital CMV? Yes / No

If more than 3 weeks of age: Congenital CMV / Acquired CMV / Unsure

Headings 

Risk factors for CMV infection 

Maternal characteristics during pregnancy

Maternal age <20 years 20-29 years 30-34 years 35-39 years 40years +

Parity Unknown Primigravida G2 G3 G4+

Delivery Unknown Vaginal BBA Assisted C/Section

Mother with cmv 
infection

Unknown Yes Primary or 
Recurrent

No

HIV Unknown Positive Negative

HIV+ viral load Unknown LDL/ <1000 >1000copies/ml Value:

HIV+  CD4 Unknown CD4 <200 CD4>200

HIV+ treatment Unknown Untreated Treated Duration:

Appendix F



Ϯ

Demographics of infants testing positive for CMV

Gender Unknown Male Female

Gestational  age Unknown Preterm Term 

HIV status Unknown Positive Negative

Low birth weight Unknown Yes No 

Birth weight Unknown <1 kg 1 – 1.499 kg 1.5 – 2.499 kg >2.5 kg

Feeding choice Unknown Exclusive BF Exclusive 
formula

Mixed feeding Exclusive 
BF duration:

BF yes No

Fetal growth Unknown SGA: symmetrical SGA: 
asymmetrical 

AGA LGA

SGA/IUGR 
YES

NO 

Head circumference Unknown Microcephaly Normal Macrocephaly

Length (birth) Unknown <10th centile/yes 10-90th

centile
>90th centile

Postnatal growth Unknown Underweight Normal Overweight Failure to 
thrive 

HC growth Unknown Microcephaly Normal Macrocephaly

Packed Cells? Unknown No Yes If yes: nr of t/f

Platelets? Unknown No Yes If yes: nr of t/f

Clinical characteristics of CMV infection in infants

Petechiae Unknown No Yes

Jaundice Unknown No Yes

Hepatomegaly Unknown No Yes

Splenomegaly Unknown No Yes
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Colitis Unknown No Yes

CMV pneumonitis Unknown No Yes

Others 

Lethargy Unknown No Yes Specify Unspecified 

Hypotonia Unknown No Yes Specify Unspecified 

Poor sucking reflex 
as neonate 

Unknown No Yes Specify Unspecified 

Convulsions Unknown No Yes Specify Unspecified 

Fever Unknown No Yes Specify Unspecified 

Malaise Unknown No Yes Specify Unspecified 

Lymphadenopathy Unknown No Yes Specify Unspecified 

Laboratory characteristics on special investigations of infants with CMV

Thrombocytopenia Unknown No Yes 

100-150 50-100 <50

Hepatitis Unknown No Yes Unsure

AST/ALT raised Unknown No Yes

Direct bilirubin
high

Unknown No Yes

Indirect bilirubin 
high

Unknown No Yes Diagnosis?

Special investigations for morbidity related to CMV infection in infancy

Cranial u/s 
performed

Unknown No Yes



ϰ

Cranial u/s result
if done

Unknown Normal Calcifications
periventricular

Periventricular 
cysts

Other:

MRI performed Unknown No Yes

MRI result if 
done

Unknown Normal Periventricular 
cysts

Poor 
myelination 

Migrational 
abnormalities

Other 

CT performed Unknown No Yes Findings 

Hearing screen 
done

Unknown No Yes If yes: OAE If yes: BERA

Hearing loss Unknown No Yes

Ophthalmology 
screen

Unknown No Yes Chorioretinitis

Vision loss Unknown No Yes Other:

Developmental 
assessment

Unknown No Yes

Delayed 
milestones

Unknown No Yes

Management of infant with CMV infection

Viral load at 
diagnosis

Unknown Insignificant

(200-3000)

Significant 
(yes) 

(>3000)

Value: Log:

Treatment for 
CMV

Unknown No Yes

Antiviral 
medication

Unknown Ganciclovir Valganciclovir Both

Duration of 
treatment: 
approximately

4 weeks 6 weeks 3 months 6 months Other:

Viral load follow 
up

Unknown Insignificant

(200-3000)

Significant 

(>3000)

Value: Log:
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Tables: Create tables using the table creating and editing feature of your word processing 
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and should supplement, rather than duplicate, the material in the text. In each table, the genus of 
each genus-species must be written out at its first appearance.

Style: Stedman's Medical Dictionary (27th edition) and Merriam Webster's Collegiate 
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agents by their accepted generic or chemical names, and do not abbreviate them. Use code 
numbers only when a generic name is not yet available. Capitalize the trade names of drugs and 
place them in parentheses after the generic names. To comply with trademark law, include the 
name and location (city and state/country) of the manufacturer of any drug, supply, or equipment 
mentioned in the manuscript. Use the metric system to express units of measure and degrees 
Celsius or degrees Fahrenheit consistently throughout the manuscript to express temperatures, 
and use SI units rather than conventional units. Abbreviate "liter" in such forms as "3 units/L" and 
"5 mL"; write out when used alone (10 liters; 0.5-liter gavage). See also Day RA, ed. How to Write 
and Publish a Scientific Paper. 5th ed. Phoenix, AZ: The Oryx Press, 1998.
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any organization or entity with a direct financial interest in the subject matter or materials of the 
research discussed in the manuscript (e.g. employment, consultancies, stock ownership). All such 
information will be held in confidence during the review process. Should the manuscript be 
accepted, the Chief Editors will discuss with the author the extent of disclosure appropriate for 
publication.

AFTER ACCEPTANCE
Open Access
Authors of accepted peer-reviewed articles have the choice to pay a fee to allow perpetual 
unrestricted online access to their published article to readers globally, immediately upon 
publication. Authors may take advantage of the open access option at the point of acceptance to 
ensure that this choice has no influence on the peer review and acceptance process. These articles 
are subject to the journal's standard peer-review process and will be accepted or rejected based 
on their own merit.

The article processing charge (APC) is charged on acceptance of the article and should be paid 
within 30 days by the author, funding agency or institution. Payment must be processed for the 
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