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ABSTRACT 

Cytomegalovirus is a double stranded DNA virus belonging to herpes virus family. The infection once acquired persists 

lifelong. The transmission of cytomegalovirus infection from mother to child may occur either in utero or perinatally. The risk 

of transmission to the fetus as a function of gestation age is uncertain, but infection during early gestation carries a higher risk 

of severe fetal disease. The incidence of Type 1 diabetes mellitus is rising continuously all over the world and this may be due 

to multiple factors. The role of cytomegalovirus in the etiology of diabetes mellitus is controversial. Here, we report a case of 

35 months female child having Type 1 diabetes mellitus with congenital cytomegalovirus disease. 
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he incidence of diabetes mellitus (DM) is rising 

continuously all over the world and this may be 

due to many reasons that can collectively or 

separately lead to the disease. These factors include 

genetic factors, obesity, autoimmunity and infection [1]. 

Molecular mimicry is one of the principal immunological 

mechanisms that lead to destruction of the pancreatic beta 

cells. This mimicry could be involved in cytomegalovirus 

(CMV) induced diabetes by inducing islet cell 

autoantibodies.  

The loss of T cell tolerance to self (GAD65) may be due to 

processing and presentation of molecular mimicry of CMV 

protein pUL57 by dendritic cells [2]. CMV is a double 

stranded DNA virus belonging to herpes virus family. The 

transmission of CMV infection from mother to child may 

occur either in utero or perinatally [3]. In this case, the 

child had congenital CMV infection and was diagnosed as 

type 1 DM at a very early age. This strongly implies that 

CMV infection has an etiological role in the causation of 

type 1 DM.
 

CASE REPORT 

A 35 month old female child was brought to our hospital 

with altered sensorium, increased work of breathing and 

cold extremities. Child was stabilized with oxygen 

supplementation and fluid bolus. Child’s random blood 

sugar (RBS) was high. Primary history taken from mother 

revealed that the baby had been diagnosed as Type 1 DM 6 

months back. At this time, she was suffering from high 

grade fever, multiple episodes of non projectile, non 

bilious vomiting, and polyuria for 3 days. On general 

examination, child had signs of severe dehydration with 

oral and vaginal candidiasis.  

A provisional diagnosis of uncontrolled type 1 DM 

with Diabetic Ketoacidosis was made and relevant 

investigations were sent and treatment was started 

simultaneously. Complete urine analysis revealed 

glycosuria and ketonuria. Complete blood count revealed 

leukocytosis (total count 22000/mm
3
 with 85% 

neutrophils). Repeat RBS was 400mg/dl. Serum 

T 
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electrolyte report showed hyperkalemia (6 mmol/l). With 

these investigations, Diabetic Ketoacidosis was confirmed.  

After stabilization of the condition of the child, further 

detailed medical history of the child was taken from the 

mother. She was born out of non-consanguineous marriage 

and first in birth order. She belonged to upper lower 

socioeconomic class according to modified Kuppuswamy 

classification. Antenatal history revealed that the mother 

had fever without rash in the first trimester which subsided 

with medication. Ultrasonography, done in the last 

trimester of pregnancy, showed intra uterine growth 

retardation (IUGR) of the fetus. An emergency caesarean 

section was done in the 8
th

 month of gestational age due to 

premature rupture of membranes. Baby had weak cry at 

birth and birth weight was 2 kg. Breast feeding was started 

after 6 hours and was continued till 2 years of age. 

Postnatal period is uneventful. Development milestones of 

the child were delayed in all the fields. Child received all 

the vaccines given under universal immunisation 

programme.  

On anthropometric examination, she had microcephaly 

(head circumference - 37 cm, <3
rd

 percentile for the age 

and sex). Her weight was 8 kg (<3
rd

 percentile for the age 

and sex) and length was also less than 10
th

 percentile for 

the age. Child had auditory, visual and speech defects with 

mental retardation. There is no family history of diabetes 

mellitus. Based on this history and anthropometry, 

congenital infection was suspected and TORCH profile 

was sent. Her CMV IgG antibody titres (159 RU/ml) were 

raised (<16 RU/ml- negative; 16-22 RU/ml – Borderline; 

>22RU/ml- positive). CT scan head showed cerebellar 

atrophy and tiny punctuate hyperdensities in bilateral 

parieto-occipital regions. With this information, congenital 

CMV infection was considered as the cause of Type 1 

DM. 

DISCUSSION 

CMV is a double stranded enveloped DNA virus with 

lifelong infection. It is a member of herpes virus family 

and is found only in humans. CMV is the most common 

congenital infection affecting 1% to 2% of all newborns. 

The rate of infection in a fetus of a mother with primary 

infection is between 40% and 50%, the rate of infection is 

less than 1% in the mother who had reactivated infection 

[4]. Infections can be transmitted from mother to 

developing foetus transplacentally or at the time of 

delivery. Infected babies may be asymptomatic or 

minimally symptomatic when born, only to develop 

symptoms and disabilities in the following weeks, months 

or even years [4].
 

Type 1 DM is a chronic T cell mediated autoimmune 

disease that results from the destruction of pancreatic 

islets. The onset of Type 1 DM occurs predominantly in 

childhood, with age of 7 to 15 years, but it may present at 

any age [5]. Genetic predisposition and environmental 

factors lead to the initiation of an autoimmune process 

against the pancreatic islets [5]. Certain viruses can infect 

humans and cause diabetes through a different 

mechanisms such as pancreatitis or hepatitis and their 

subsequent complication [6,7]. Cytomegalovirus is one of 

the most important factors that are thought to be associated 

with DM owing to its ability to induce immunological beta 

cell damage [8].  

Previous studies have shown contradictory results on 

the association of CMV infection with Type 1 DM. One 

recent study revealed significant correlation between IgG 

of CMV and Type 1 DM in children [9].
 
Hjelmesaeth et al 

showed that CMV infection is associated with increased 

risk of new onset type 1 DM [10]. Nicoletti et al also 

reported a significant association between high titre of 

anti-CMV and anti islet cell antibodies [11]. In contrast to 

these reports, Hiltunen et al did not find any correlation 

between the presence of Anti CMV IgG antibodies and 

newly diagnosed type 1 DM in children [12].
 

In the present case, TORCH profile of the baby showed 

raised CMV IgG antibody titres at the age of 35 months. 

The interpretation of a positive IgG titre in infant is 

complicated by the presence of transplacentally derived 

maternal IgG. Uninfected infants usually show a decline in 

IgG within 1 month and have no detectable levels by 4 to 

12 months; whereas, infected infants continue to produce 

IgG throughout the time period [3].
 
Also the history, 

clinical features such as microcephaly, mental retardation, 

hearing defects and CT scan findings strongly support 

congenital CMV infection in this baby.  

Therefore, occurrence of type 1 DM in this baby with 

congenital CMV suggests the possible etiological role of 

CMV in the occurrence of Type 1 DM. However as the 

number of studies on the possible correlation between 

CMV infection and type 1 DM are limited, these results 
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are still controversial and needs further evaluation in larger 

studies.
 

CONCLUSION 

We conclude that there may be an association between 

CMV infection and type 1diabetes mellitus as suggested 

by the occurrence of type 1 DM in this 35 month old baby 

with congenital CMV infection. 

REFERENCES 

1. Brickell J, Freeman V, Ameson W. Diabetes and other 

carbohydrate Disorders. In: Ameson W and Brickell J. 

Clinical Chemistry: A Laboratory Perspective. FA Davis 

company. USA; 2007: 149-78. 

2. Hiemstra HS, Schloot NC, Van Veelen PA, Willemen SJ, 

Franken KL, van Rood JJ, et al. Cytomegalovirus in 

autoimmunity: T cell crossreactivity to viral antigen and 

autoantigen glutamic acid decarboxylase. Proc Natl Acad 

Scl USA. 2001: 3988-91. 

3. Cloherty JP, Eichenwald EC, Hansen AR, Stark AR. Viral 

infections. In: Manual of Neonatal care, 7
th
 Ed. 

Philadelphia: Lippincott Williams and Wilkins; 2012: 

588-94.  

4. Donald J. Congenital infections. In: Clinical guide to 

pediatric infectious disease, A, 1
st
 Ed. Philadelphia: 

Lippincott Williams and Wilkins; 2005:26-27. 

5. Alemzadeh R, Wyatt DT. Diabetes mellitus in children. In: 

Kliegman RM, Behraman RE, Jenson HB, Stanton BF. 

Nelson textbook of Paediatrics 18
th
 Ed. Philadelphia, WB 

Saunders; 2011: 2404-10.  

6. WHO. Definition, diagnosis and classification of diabetes 

mellitus and its complications, Part 1: Diagnosis and 

classification of diabetes mellitus. Geneva, Switzerland; 

1999: 27-28.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. Elhawary E, Mahmoud GF, El-Daly MA, Mekky FA, 

Esmat GG, Abdelhamid M. Association of HCV with 

diabetes mellitus: An Egyptian case control study. Virol J. 

2011; 8: 367. 

8. Aarnisalo J, Veijola R, Vainionpaa R, Simell O, Knip M, 

IIonen J. Cytomegalovirus infection in early infancy: risk 

of induction and progression of autoimmunity associated 

with type 1 diabetes. Diabetolgia. 2008; 51: 769-72. 

9. Ahmad-Abakur EH, Kareem MA, Abrahim-Holi MA, Ali 

A. Associations of cytomegalovirus with type 1 diabetes 

mellitus among children in Khartoum State. Afr J 

Microbiol Res. 2014; 8(16): 1730-34. 

10. Hjelmesaeth J, Sagedal S, Hartmann A, Rollage H, 

Egeland T, Hagen M, et al. Asymptomatic 

cytomegalovirus infection is associated with increased 

risk of new-onset diabetes mellitus and impaired insulin 

release after renal transplantation. Diabetolgia. 2004; 47: 

1550-56. 

11. Nicoletti F, Scalia G, Lunetta M, Condorelli F, Di Mauro 

M, Barcellini W, et al. Correlation between islet cell 

antibodies and anti-cytomegalovirus IgM and IgG 

antibodies in healthy first degree relatives of type 1 

(insulin dependent) diabetic patients. Clin Immunol 

Immunopathol. 1990; 55: 139-147. 

12. Hiltunen M, Hyty H, Karjalainen J, Leinikki P, Knip M, 

Lounamaa R, et al. Serological evaluation of the role of 

cytomegalovirus in the pathogenesis of IDDM: a 

prospective study. Diabetolgia. 1995; 38: 705-10. 

 

 
How to cite this article:  Madoori A, Ramya C, Sridevi 

B, Gundapuneni R. Etiological role of cytomegalovirus in 

type 1 diabetes mellitus - A case report. Indian J Case 

Reports. 2015; 1(4): 65-67.  

Conflict of interest: None stated, Funding: Nil 

 


