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Abstract--- A total of (150) blood samples were taken from children who suffering from febrile convulsion, 

during the period from April (2019) to October (2019), who admitted to Babel Hospital, Al-Noor Hospital and Al- 

Imam Al-Sadiq Center, at age range from six month to five years old. out of (150) blood samples, (50) samples of 

children who suffering from febrile convulsion fit as group one [31 male (62%) and 19 female (38%)], (50) samples 

of children who suffering from fever without fit as group two [34 male (68%) and 16 female (32%)] and (50) 

samples of control case (healthy children) as group three [male 36 (72%) and 14 female (28%).Demographic data 

of patients and control (age, gender, weight and residence) were studied from all blood samples were taken from 

children. The mean of ages for the three study groups was investigated, it was found that, there were no significant 

statistical relationship between them (P= 0.88), Distribution of study groups according to gender was studied, the 

results showed that, They were no important variances among study groups (P= 0.56) regarding gender. According 

to study patient’s weight, there were no important statistical relationship among the study groups (P= 0.28).In this 

study, distribution of patient groups according to the residence was studied, it was found that, there were highly 

significant differences (P= 0.000) in the urban within the health group compared with patients group. Human 

Herpes Virus 6 was were detection from blood samples by qPCR technique. It was found that, from 50(100%) 

samples of conventional febrile (fit with fever), 18(36%) isolated were related of HHV6. In group of fever, It was 

found that, from 50(100%) samples, 12(24%) isolated were related of this virus. 

Aim of Study: To detection of human herpes virus-6 among children suffering from febrile convulsion by qPCR 

technique. 

Keywords--- Febrile Convulsion, Human Herpes Virus-6, fit with Fever, PCR. 

I. INTRODUCTION 

Human herpesvirus-6 (HHV-6) is ubiquitous beta-herpes virus widely disseminated in the overall population. 

They primary infection commonly happens in the early years of life and residues latent in the host of the lifelong 

period [1]. Human herpes virus-6 is the communal collective name for Human beta herpes virus 6A (HHV-6A) and 

human beta herpes virus 6B (HHV-6B). These closely connected viruses are two of the nine herpes viruses known to 

have humans as their primary host [2]. HHV-6 infection is generally acquired very early in life, among 6 months and 

2 years of age, following the loss of protective maternal antibodies. At previously period of life, infection congenital 

following intrauterine transmission have been report of 1% from children, infection congenital is the base related for 

HHV-6 in mothers [3].Human Herpesvirus-6 is the causative factor of the popular childhood contagious disease, can 

cause complications of the central nervous system (CNS), containing febrile seizures and encephalitis/ 
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encephalopathy. There is too speculation that the direct inroad of the virus in to the CNS might function a crucial 

part in cause the complications neurological [4].In children, fever is usually a sign of infection, and fever due to 

other causes counting malignancy is rare [5]. The prognosis of the utmost popular forms of infections pediatric is 

generally excellent; these infections are much extra possible to be viral (pharyngitis, laryngitis, bronchitis, 

bronchiolitis, rhinitis, gastroenteritis, exanthemas) than bacterial (pneumonia, sinusitis, urinary tract infections, 

otitis, tonsillitis ) [6, 7]. HHV-6 infection might participate to the pathogenesis of sclerosis multiple. This virus 

migth diagnosed via viral culture, polymerase chain reaction or serology [8]. Thus HIV too infects T‐cells via the 

CD4 molecule, the interactions of the viruses in T‐cells through the course of AIDS are significant region of 

investigation [9]. 

II. MATERIALS AND METHODS 

Patients and clinical specimens 

A total of (150) blood samples were taken from children who suffering from febrile convulsion, during the 

period from April 2019 to October 2019, who admitted Babel Hospital, Al-Noor Hospital and Al- Imam Al-Sadiq 

Center, at age range from six month to five years old. Any child aged from 6-60 months developed fit with fever 

with normal S. Na, S.Ca (ionized fraction).Four ml of blood samples were collected, and divided in to three groups 

50 samples of children who suffering from febrile conversion fit, 50 samples of children who suffering from fever 

without fit and 50 samples as control case (healthy children). These samples were collected according to diagnosis 

of seiner doctors. Each blood samples were divided into two tubes (2ml putted in EDTA tube, to obtain of holly 

blood, and 2ml putted in gully tube to obtain serum). All samples were stored in freezing at (-20C
o
) until used. 

Control groups 

Control group 1: Child matched age and sex with fever without fit. 

Control group 2: Child matched age and sex without fever and fit. 

Ethical approval 

The ethical necessary agreement of ethical committee from Hospitals and patients followers have to obtained. 

furthermore, whole subjects participatory in the work are informed and the approval wished for act the experiments 

and publication of the data is obtained of each one prior the aggregate of samples. 

Exclusion criteria 

1. Age less than 6 months and more 60 months. 

2. Any child with known case of epilepsy.  

3. Any child with neurodevelopmental delay (CP). 

4. Any child with explainable cause of FS (meningitis). 

5. Any child with abnormal S.b Na, S.Ca (ionized fraction). 

Genomic viral DNA Extraction  

Genomic DNA were extracted for samples blood via utilizing gSYAN DNA kit extraction kit (Frozen Blood 

protocol) Gene aid. USA., and done according to company instructions. The extracted blood genomic DNA was 
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checked via utilizing Nano drop spectrophotomater (THERMO. USA), which measured DNA concentration (ng/µL) 

and check the DNA purity through determination the absorbance at (260 /280 nm). 

Real-Time Polymerase Chain Reaction 

Real-Time PCR technique was performed for in detection of HHV-6 based amplification of major capsid protein 

(MCP) gene. 

Table 1: Primers: HHV-6 PCR primers 

Primer Sequence (5'-3') Product size Reference 

HHV-6 F GATACATTCGCCGCAACCAC 542pb [10] 

R GGTGAGCTGGGATCGGTATG 

III. RESULTS AND DISCUSSION 

A total of (150) blood samples were taken from children who suffering from febrile convulsion, during the 

period from April (2019) to October (2019), who admitted to Babel Hospital, Al-Noor Hospital and Al- Imam Al-

Sadiq Center, at age range from six month to five years old. Out of (150) blood samples were taken from children, 

and divided in to three groups, at age range from six months to five years old. From (150) blood samples, (50) 

samples of children who suffering from febrile convulsion fit as group one [31 male (62%) and 19 female (38%)], 

(50) samples of children who suffering from fever without fit as group two [34 male (68%) and 16 female (32%)] 

and (50) samples of control case (healthy children) as group three [male 36 (72%) and 14 female (28%), as shown in 

Figure (1).The results of present study were in agreement with results obtained by [11] who found that from (300) 

children were collected, 150(50%) suffering from febrile convulsion fit, 75(25%) samples of children who suffering 

from fever without fit and 75(25%) samples as control. Shibeeb and Altufaily, [12] found that, highly significant 

differences in residence that taken from children who suffering from febrile convulsion (p=0.001). A study of [13] 

found that, all 6–month- to children 6-year-old of the diagnosis of febrile convulsion, (81.8%) of the children had 

febrile seizure. Febrile seizure is the utmost communal kind of convulsive disorder and one of the utmost prevalent 

cause of emergency hospital admission in children [14].Demographic data of patients and control (age, gender, 

weight and residence) were studied from all blood samples were taken from children. The mean of ages for the three 

study groups was investigated, it was found that, there were no significant statistical relationship between them (P= 

0.88).The results of current study showed no significant difference of age on the development of fibrial convulsion 

and these results were a similar results that reported in the studies of [15] who found that, there was no significant 

differences in mean of ages between study groups. Distribution of study groups according to gender was studied, the 

results showed that, There were no important variances among study groups (P= 0.56). The results in this study were 

similar results obtained by [16] who found that, there were no important differences among children suffering from 

febrile convulsion regarding gender. Contrary to the results of the study, the mentioned results of [17] was seems 

that, febrile seizures were more common in male children over age 6 months. According to study patient’s weight, 

there were no important statistical relationship among the study groups (P= 0.28).These results were agreement with 

results obtained by [18] who showed that, no important variances among study groups according to weight. In this 

study, distribution of patient groups according to the residence was studied, it was found that, there were highly 
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significant differences (P= 0.000) in the urban within the health group compared with patients group, as shown in 

Table (3-1). The results in this study which similar to study obtained by [12] who found that, highly significant 

differences in residence that taken from children who suffering from febrile convulsion (p=0.001), all results of 

demographic data were shown in Table (2).Glauser et al., [19] found that, there was no important affect of age and 

sex on the kind of febrile seizure (p value=.008). In addition, the results in this study were agreement with results 

obtained by [20] who found that, there were no significant differences in ages between the cases and control 

(p=0.64).On the other hand, Heydarian et al., [21] was found that, the mean difference between the study groups of 

febrile convulsions in sex was not significant (P = 0.06). In another study of [22] who demonstrated that, febrile 

children were not significant difference according to gender. Some variables was deranged in small proportions like 

body weight and gestational age, so their statistical analysis of association cannot be reliable. Utmost of the other 

considered variables appeared no consequences on the characteristics of febrile seizures [23]. 

Table 2: Comparison of the studied patients and control groups according to their demographic data 

Variables 

 

Group 1 

N=50 

Group 2 

N=50 

Group 3 

N=50 

P-value 

 

Age (months) (mean±SE) 21.26±2.72 22.96±2.56 21.64±2.30 0.88 

Gender (n %) 

Male  

Female  

 

31(62.0) 

19(38.0) 

 

34(68.0) 

16(32.0) 

 

36(72.0) 

14(28.0) 

0.56 

Weight (kg)(mean ±SE) 9.80±0.51 10.78±0.51 9.82±0.45 0.28 

Residence (n %) 

Urban  

Rural 

 

24(48.0) 
26(52.0) 

 

24(48.0) 
26(52.0) 

 

50(100.0) 
0(0.0) 

0.000** 

** P value is of highly statistical significant, Group1= fever with fit, Group2= fever without fit, Group 3= 

healthy control, Kg= kilogram, SE= standard errors. 

 Human Herpes Virus 6 was detection from blood samples by qPCR technique. It was found that, from 

50(100%) samples of conventional febrile (fit with fever), 18(36%) isolated were related of HHV6,in group of fever, 

it was found that, from 50(100%) samples, 12(24%) isolated were related of HHV6. These results were shown in 

Figure (2) and Table (3). 

Table 3: Comparison of the studied groups according to the result of PCR testing of HHV6 

PCR test 
Group 1 

N=50 

Group 2 

N=50 

Group 3 

N=50 

P-value 

All Groups G1vsG2 G1vsG3 G2vsG3 

HHV6 

Positive 

Negative  

 

18(36.0%) 

32(64.0%) 

 

12(24.0%) 
38(76.0%) 

 

0(0.0%) 
50(100%) 

0.000** 

 

0.190 

 

0.000** 
 

 

0.000** 

* P value is of statistical significant,** P value is of highly statistical significant 

# significant group by post hoc tests for one- way ANOVA,Group1= fever with fit, Group2= fever without 

fit, Group 3= healthy control, PCR= polymerase chain reaction, HHV6= human herpes virus 6 

The results in this study were agreement with results obtained by [24]who found that, primary human herpes 

virus 6 infection is acquired mainly through the primary life to 5 years of life, and is often related with febrile 

seizures. Farshadmoghadam, et al., [25] found that HHV6 were detected among children who suffering from febrile 

convulsion fit in (36%) among study group. Moreover current results not agreement with the children suffering from 

fever only (41%) in the same study. Current results were in agreement with [15] who found that HHV6 were 

https://www.sciencedirect.com/topics/medicine-and-dentistry/human-herpesvirus-6
https://www.sciencedirect.com/topics/medicine-and-dentistry/human-herpesvirus-6
https://www.sciencedirect.com/topics/medicine-and-dentistry/febrile-seizure
https://www.sciencedirect.com/topics/medicine-and-dentistry/febrile-seizure
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detected among children who suffering from febrile convulsion fit in (43.4%) among study group. The primary 

HHV-6 infection didn't reveal raised risk for recurrent febrile convulsions [26].Oikawa et al., [27] find that, children 

that aged of 6 months to 5 years without known neurologic disease, were examined for primary HHV-6 infection, 

via real-time polymerase chain reaction in acute-phase plasma and via indirect immunofluorescent assay for 

antibody titers in acute and convalescent serum. Out of (65) children contaning in the analysis, (55) experienced the 

initial febrile convulsion. Other study of find that, out of 10 to 55 children for a initial febrile (18%), while regarding 

to primary HHV-6 infection. HHV-6 was detected via PCR technique, and appear that 21 out of 105 patients for 

febrile convulsions was regarding of the virus [28] and found that, 17% (26/156) of these children had febrile 

convulsion with either HHV-6, the infection. Children who progress seizures in response to these common viruses 

might harbor genes that cause them to be susceptible. The virus often data in the improvement of extra deferent for 

the convulsions, like prolonged seizures, partial seizures, and repeated seizures. It may be a risk parameter for 

subsequent improvement of epilepsy [27]. The considerable difference in the incidence of HHV-6 infection in 

children might be related to demographic characteristic of the studied groups such as age of patients or different 

sensitivity and specificity of the particular assays. Clinical characteristics of primary infection with HHV6 has been 

well described and consist primarily of a febrile illness in infants, with seizure as the key complication. It has been 

reported that persistent HHV6 infection is common in children. In addition, they has been reports of HHV6 DNA in 

serum and/or cerebrospinal fluid (CSF) or through virus isolation in control individuals. Polymerase chain reaction 

(PCR) tests for virus in blood was frequently positive in persons with past infection, re-infection with new strains or 

latency with or without repeated reactivation of human herpes virus 6 (HHV6) [28].  

 

Figure 1: Frequency distribution of the studied groups 
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Tests based on PCR have assumed an significant part for the laboratory discovery of these agents. Even for 

HHV6 which can be readily isolated, diagnosis through PCR has become the “gold standard” for some diseases such 

as febrile convulsion, because infection with different or multiple species of herpes viruses can cause similar 

symptoms, PCR tests has been designed to detect extra than one herpes virus at a time [29]. A PCR test for herpes 

viruses for the primers and restriction enzymes initially described through[30]was introduced into our laboratory. As 

the sequences of the other human herpes virus genomes became available, the PCR was redesigned and a 

comprehensive test. 

 

Figure 2: Aga rose gel electrophoresis image that showed PCR product analysis for major capsid protein MCP gene 

in HHV-6 Human patients' blood samples. M (Marker ladder 1500-100bp). Lane (1-10) some positive MCP gene in 

at 542bp product size 
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