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Human herpesvirus 6 (HHV-6) is a ß-herpesvirus that is characteristically T-lymphotropic. It is 
regarded to be a major pathogen in transplant recipients. Very little is known about the prevalence 
of HHV-6 in Saudi transplant recipients . The aim of the current study was to determine the HHV-6 
antibodies (IgM and IgG) and viral DNA in Saudi renal transplant recipients. The study was 
conducted a tertiary hospital in Eastern Saudi Arabia over a period of 12 months. All kidney 
transplant recipients who regularly attended the nephrology clinics were included (n=150) (blood 
donors). Randomly selected control individuals, age and sex matched were recruited to serve as a 
control group in this study (n=158). Seropostivity for HHV-6 was determined by testing for IgG and 
IgM antibodies employing HHV-6 EIA and IFA. HHV-6 viral DNA was assessed by real time PCR 
(Sacace Biotechnologies, Italy). Of the 150 Saudi kidney transplant recipients included in this 
study, 145 had detectable level of Anti-HHV-6 IgG antibodies (96.7%). Anti-HHV-6 IgG antibodies 
were detected in 122 out of 158 blood donors (control group; 77.2%). Of the 145 HHV-6 IgG positive 
transplant recipients, only 4 were found to have detectable levels of anti-HHV-6 IgM antibodies 
(2.7%). None of the HHV-6 IgG positive blood donors had detectable anti-HHV-6 IgM antibodies. 
HHV-6 viral DNA was detected by real time PCR in all the 4 HHV-6 IgM-positive individuals (100%). 
There is a high frequency of detectable HHV-6 in the studied population of renal transplant 
recipients. Further investigation to monitor HHV-6 primary infection reactivation in graft recipients 
may prove to be important in improving the outcome for these patients.  
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INTRODUCTION 
 
Human herpesvirus 6 (HHV-6) is a ß-herpesvirus that is 
further classified into the molecularly, epidemiologically 
and biologically distinct variants A and B (HHV-6A and B) 
(Akhyani et al., 2000; Prober, 2011). HHV-6 is 
characteristically T-lymphotropic (by the cellular receptor 
CD46), although it can infect other cell types (Alcami, 
2003). Almost all children are HHV-6 seropositive by 2 
years old and primary infection with HHV-6B causes 
exanthem subitum (roseola or 6th disease). HHV-6A has 
not yet been firmly associated with any disease. After first 
infection, HHV-6 persists for life.  Salivary glands are a 
potential site for HHV-6 persistence and saliva is a 
vehicle for transmission of the virus, either from mother to 

child or between children (Abdel Massih et al. 2009). 
HHV-6 is increasingly being recognized as a pathogen in 
immunocompromised hosts, including transplant 
recipients (Alcami, 2003; Melne et al., 2000). HHV-6 
infection after transplantation is believed to result from 
viral reactivation. Primary HHV-6 infection is likely to 
occur in the pediatric transplant population, especially in 
children less than 2 years of age, who have not been 
exposed to infection. Several clinical syndromes have 
been associated with HHV-6 infection after organ 
transplantation. These have been classified as either 
direct or indirect effects of HHV-6. The direct clinical 
manifestations due to HHV-6 include a febrile illness with  
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or without rash, myelosuppression, hepatitis, pneumonitis 
and neurological diseases. The indirect effects attributed 
to HHV-6 include an exacerbation of cytomegalovirus 
(CMV) disease, an increased severity of hepatitis C virus 
(HCV) recurrence, an increased risk of other 
opportunistic infections, allograft dysfunction, and acute 
cellular rejection. (Abdel Massih et al. 2009; Alcami,  
 
2003; Melne et al., 2000). 

The antibody responses to HHV-6A and B cannot be 
differentiated by the methods currently available (Suga et 
al., 1992). Evaluation of antibody development (specially 
IgM) and titers in sequential serum samples as well as 
antibody avidity tests can identify recent primary as 
opposed to long-standing infection: if antibody avidity is 
low, this confirms recent primary infection but if the 
avidity is high, primary infection must have occurred at 
least 6 weeks previously (Zerr et al., 2000). 

PCR on small amounts of PBMCs has been 
suggested to discern active from latent infection, as well 
as serum-plasma PCR and reverse transcription-PCR, 
which allow detection of circulating viral genomes and 
viral mRNAs, respectively. More recently, however, 
quantitative PCR analysis, which allows fast, sensitive, 
and absolute quantitation of viral load, has become the 
method of choice (Quereda et al., 2000; Blumberg et al., 
2000).  

HHV-6 is widespread throughout the world, with 
geographic differences in HHV-6 prevalence varying 
between 70 and 100% (Abdel Massih et al. 2009; 
Cristopher et al. 2009). Post-transplantation HHV-6 
infection is frequently due to reactivation of HHV-6B and 
the incidence peaks at 2 to 4 weeks. The incidence 
varies between 48% (range, 28 to 75%) for bone marrow 
transplant (BMT) recipients and 32% (range, 0 to 82%) 
for solid organ transplant (SOT) recipients (Ogata, 2009; 
Shiley & Blumberg, 2010).   

Very little is known about the prevalence of HHV-6 in 
Saudi transplant recipients or general population. The 
aim of the current study was to determine the HHV-6 
antibodies (IgM and IgG) and viral DNA in Saudi renal  
transplant recipients.  
 
 
MATERIALS AND METHODS 
 
Study population 
 
The study was conducted in a tertiary hospital in Eastern 
Saudi Arabia over a period of 12 months (2008-2009). All 
kidney transplant recipients who regularly attended the 
nephrology clinics were included (n=150) (see results 
below). The assessment was done 1-12 years after 
transplantation (average is 4.6 years). Randomly 
selected control individuals, age and sex matched were 
recruited to serve as a control group in this study  

 
 
 
 
(n=158). There was clear description of the objectives of 
the present study. A written consent was obtained.  
 
 
Antibody measurements 
 
Peripheral blood samples were collected from the 
subjects by venepuncture in plain tube, left to coagulate 
and fresh serum samples was isolated and immediately 
frozen prior to analysis. Seropositivity for HHV-6 was 
determined by testing for IgG antibodies employing HHV-
6 IgG EIA kit (Biotrin, The Rise, Mount Merrion, Co. 
Dublin, Ireland). All positive samples were then tested for 
HHV-6 IgM antibodies using HHV-6 IgM IFA kit (Biotrin, 
The Rise, Mount Merrion, Co. Dublin, Ireland) according 
to the manufacturer’s recommendations. 
 
 
HHV-6 Viral DNA measurement 
 
HHV-6 viral DNA was assessed on blood samples 
collected in EDTA tubes on smartcycler system (Cepheid, 
USA) by Real Time Polymerase chain reaction (PCR) 
using HHV6 Real-TM Quant (Sacace Biotechnologies, 
Italy) using the primers provided by the kit (specific for 
the pol-gene of HHV-6) and according to the 
manufacturer’s recommendations. 
 
 
RESULTS 
 
Characteristics of kidney transplant recipients 
 
The present study used the same study population of 
kidney transplant recipients that were used in a previous 
study (Alzahrani et al., 2005). This cohort of patients 
comprised 93 males and 57 females, of mean age 42 
years (range 19–62). Standard clinical care, including 
medical checkups and tests for renal function, liver 
function and hematology parameters, was given to the 
renal transplant recipients in the stable post-operative  
stage. The main inclusion criterion for participation in this 
study was that patients should have reached the clinically 
stable stage following renal transplant surgery, usually 6 
months post-operatively. Control group included blood 
donors from the same population. 
 
 
Assessment of HHV-6 antibodies and viral DNA  in 
kidney transplant recipients 
 
Of the 150 Saudi kidney transplant recipients included in 
this study, 145 had detectable level of Anti-HHV-6 IgG 
antibodies (96.7%). Anti-HHV-6 IgG antibodies were 
detected in 122 out of 158 blood donors (control group; 
77.2%). The anti-HHV-6 IgG positivity is significantly  



  
 
 
 
 
higher in kidney transplant recipients than in blood 
donors (p=0.001). 

All anti-HHV-6 IgG positive samples were tested for 
anti-HHV-specific IgM antibodies. Of the 145 HHV-6 IgG 
positive transplant recipients, only 4 were found to have 
detectable levels of anti-HHV-6 IgM antibodies (2.7%). All 
4 IgM-positive patients were asymptomatic. None of the 
HHV-6 IgG positive blood donors had detectable anti-
HHV-6 IgM antibodies. HHV-6 viral DNA was detected by 
Real Time PCR in all the 4 HHV-6 IgM-positive 
individuals (100%). 

 
 
DISCUSSION 
 
The incidence of post-transplantation HHV-6 infection 
varies and ranges between 0 to 82% in solid organ 
transplant (SOT) recipients. The aims of this work are to 
determine the HHV-6 antibodies (IgM and IgG) and viral 
DNA in Saudi renal transplant recipients. 

The anti-HHV-6 IgG antibodies were detected in 
96.7% of the kidney transplant recipient included in this 
study, while only 2.7% have anti-HHV-6 IgM antibodies. 
IgM antibodies usually indicate recent or current infection 
whereas IgG antibodies are indicative of past infection. 
The HHV-6-specific IgG and IgM positivity is significantly 
higher in transplant recipient than in blood donor. This 
could well be due to the immunosuppressive therapy. 
Alternatively, the transplanted organ may have 
contributed to the infection of the transplant recipients.   

Deborska et al (2003) reported HHV-6 seroconversion 
after organ transplantation. Ninety-one percent of 120 
recipients were HHV-6 IgG-positive before 
transplantation. One hundred seven of 120 patients were 
anti-HHV-6 IgM-negative before transplantation. 
Primary/secondary HHV-6 seroconversion occurred in 
sera of 46.6% of these 107 patients.  

Deborska-Materkowska et al (2006) performed a 
seroepidemiological survey to test the relation between 
seroprevalence among donors and recipients for HHV-6. 
IgM antibodies to HHV-6 appeared in four of five 
seronegative patients who received allografts from IgG 
seropositive donors. 

Given the pharmacologically induced state of 
immunosuppression in transplant recipients, HHV-6 is 
likely to reactivate from latency and act as an 
opportunistic pathogen. On the other hand, as HHV-6 is 
harbored by many tissues such as mononuclear cells, 
bone marrow, lung, and liver, there is also the possibility 
of graft-induced (re-)infection with HHV-6, the virus being 
transferred from donor to recipient. Of special interest is 
the observation that the rate of HHV-6 reactivation is 
higher among transplant recipients receiving anti-CD3 
(antithymocyte globulin), which is used for the treatment 
of rejection (Ogata, 2009; Shiley & Blumberg, 2010). 
All the 4 anti-HHV-6 IgM antibody positive transplant 
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recipients were positive by RT-PCR. None of the four 
IgM-positive DNA-positive patients develop symptoms 
suggestive of HHV-6 infection. Cervera et al (2006) 
evaluated patients undergoing solid organ transplantation 
with negative IgG antibodies against HHV-6 by means of 
HHV-6 polymerase chain reaction. Among 193 recipients, 
seven were HHV-6 seronegative (prevalence 3.6%). A 
positive HHV-6 viral load was detected in only one 
patient, and four patients seroconverted after one year 
posttransplantation. Their findings showed a low 
incidence of symptomatic primary HHV-6 infection among 
seronegative solid-organ transplant recipients. 

The presence
 
of anti-HHV-6 IgM or a fourfold rise in 

anti-HHV-6 IgG supports
 

a clinical diagnosis. An 
alternative more rapid method requires a single acute 
serum which is tested for viral IgG antibody and DNA; if 
DNA is found in the absence of antibody, this is 
interpreted as the transient viraemia that occurs in the 
acute phase of HHV-6 primary infections before 
antibodies are generated. Antigen detection is an 
alternative rapid method for the recognition of active 
HHV-6 infection and avoids the problem of distinguishing 
the DNA of latent or integrated virus from that present 
due to actual replication. 

Altay  et al studied HHV-6 IgM and IgG antibodies in 
36 peritoneal dialysis (PD) patients, 35 hemodialysis 
(HD) patients, and 20 healthy subjects. HHV-6 IgM 
antibody were positive in 9 HD patients (25.7%), 8 PD 
patients (22.2%), and 2 control subjects (10.0%, p > 
0.05). More HD patients (20.0%) than PD patients (5.6%, 
p = 0.07) or control subjects (0.0%, p = 0.03) were 
positive for HHV-6 IgG antibody. In HD patients, HHV-6 
IgG seropositivity and duration of dialysis were positively 
correlated.  

Dzieciatkowski et al assessed HHV-6 antibodies in 26 
adult recipients of allogeneic stem cell transplant. 
Specific IgM antibodies were present in the serum of 2 
(8%) patients, while the others were negative (92%). 
Twenty of the 26 persons (77%) had IgG antibodies 
against HHV-6 before HSCT and the other 6 (23%) were 
negative. 

The association between viral infection and allograft 
rejection is controversial. Okuno et al. (1990) suggested 
that HHV-6 can infect renal tissues and that the infection 
may be linked to rejection or to immunosuppressive 
therapy. In another study, vascular adhesion molecule 
expression was observed in liver tissues infected with 
HHV-6 after liver transplantation (Lautenschlager et al. 
1999). The authors suggested that this immunologic 
stimulation caused by the virus may be involved in or be 
the trigger of the rejection cascade. Wade et al. [8] 
reported that children rejecting their kidneys after the 
appearance of anti-HHV6 IgM antibodies with no prior 
immunity to HHV-6 appear to have extremely high risk for 
a virus-associated rejection, approaching 100% 
(Deborska et al 2005). 
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Assessment of HHV-6 infection in transplant recipients 
may help in early detection of the infection and may 
provide evidence for possible management of these 
patients. Future work will include inclusion of other 
transplant patients (e.g. bone marrow transplantation) 
and correlation between immunosuppressive regiment 
and clinical picture of HHV-6 infection. 
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