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Abstract. Background and purpose: The SEN virus (SEN-V) is a single-stranded circular, non-enveloped DNA 
virus that has been linked to blood transfusion and is thought to be a major cause of post-transfusion  hepatitis. 
The two SENV types, SENV-H and SENV-D, are non-A to E hepatitis viruses in those who are infected. The 
purpose of this study is to find out how common SENV and its variations are among renal dialysis patients 
and healthy blood donors. Methods: The study used a cross-sectional design, with 300 blood samples collected 
from KFMMC patients, 150 from healthy blood donors and 150 from renal dialysis  patients, between  January 
2019 and January 2021. The samples were screened for the presence of SENV-D and SENV-H. using nested 
PCR. Results: Molecular analysis of the SEN virus revealed that 9.3% of the  samples (14 out of 150) tested 
positive for SEN virus infection in renal dialysis patients. The data from healthy donors revealed that 10% of 
the samples tested positive for the SEN virus (15 out of 150). Conclusions: The presence of SEN-V in healthy 
blood donors and renal dialysis patients demonstrates the virus’s blood-borne nature and emphasizes the 
dangers of blood-borne transmission. (www.actabiomedica.it)
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Introduction

SEN virus (SEN-V) is a non-enveloped, blood-
borne virus with a single-stranded circular DNA ge-
nome. Phylogenetic analysis demonstrates that there 
are nine different genotypes for this virus (1). SEN-V 
could be related to post-transfusion hepatitis, and infec-
tions with this virus in blood donors and hepatitis pa-
tients differ markedly by geographic region (2).  SEN-V 
belongs to the Circoviridae family, Circovirus genus, 
and it contains approximately 3800 nucleotides (3,4).

Nine different genetic variants have been identi-
fied of SEN-V (A to I), which vary by at least 25% 
in their nucleotide series (5,6). The most predominant 
SEN-V genotypes are SEN virus D (SEN-D) and 

SEN virus H (SEN-H), which are usually discovered 
in patients with hepatitis (non-A-E hepatitis), and less 
common in healthy blood donors (1,5). SEN-V infec-
tion can be transferred from person to person through 
different means, including drug addict by injection 
 reuses, blood transfusion, organ, or haematological 
progenitor cells transplantation, and from mother to 
fetus (4,7).

SEN-V infections have been considered a major 
risk factor for dialysis patients. Various studies have 
reported the high prevalence of SEN-V virus in di-
alysis patients and blood donors with hepatitis in dif-
ferent world regions (8,9). SEN-V-D and SEN-V-H 
have been reported to be linked with post- transfusion 
 hepatitis (10). In a study, Rizvi et al. reported 
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that SENV-D genotype was detected in 38% and 
SENV-H genotype in 58% cases of hepatitis patients 
(11).  Mohamed et al. found that the two genotypes 
(D and H) of SEN virus were prevalent in blood trans-
fused patients and renal dialysis patients, which they 
characterized as a high-risk group for SEN virus (12).

The prevalence of SEN-V varies geographically 
among healthy blood donors in United States,  Japan, 
Taiwan, Thailand and Germany with 1.8%, 10 to 22%, 
15,5% and 8 to 17%, respectively While some stud-
ies suggest that about 30% recipients of postoperative 
transfusion are positive for SEN-V compared to only 
3% positive patients who did not receive a blood trans-
fusion in postoperative procedures (13). A major cor-
relation has been found between the volume of blood 
used for transfusion and the risk of developing SEN-V 
infection, suggesting that the viral load is a major de-
terminant of infection (14). Moreover, the transmis-
sion of the SEN virus through transfusion has been 
confirmed by the presence of more than 99% similar-
ity between SEN virus variants in donor and recipient 
blood sera (15).

Co-infections or simultaneous infections with 
SEN-V and hepatitis virus and human immunodefi-
ciency virus type 1 (HIV-1) have been recorded (16). 
These concurrent infections signify the blood-borne 
transmission of these viruses and SEN-V (1). SEN-V 
was discovered in the blood of posttransfusion hepa-
titis patients. However, it is confirmed that SEN-V 
is transmitted by blood transfusion, and further stud-
ies are required to understand its exact role in the 
future (17).

A study in Iran showed that patients on 
 maintenance renal dialysis patients suffer from an in-
creased risk of blood-borne viral infections, especially 
SEN-V infection. They reported that PCR results for 
SEN-V-D/H DNA indicated that 28.63% of patients 
were positive for SEN-V-D, and 14.53% were positive 
for SEN-V-H. Moreover, a co-infection SEN-V-D/H  
was found in 9.69% of 227 patients. The study con-
cluded that the prevalence of SEN-V-D/H renal di-
alysis patients is higher as compared to healthy blood 
donors (9). Similarly, data suggests that SENV-D 
and -H are present in around 2% of US donors, trans-
mitted by blood transfusions (18). A strong associa-
tion of SEN-V with transfusion-associated non–A to 

E hepatitis has been found, but most SEN-V–infected 
recipients did not develop hepatitis (15).

Recently, one study about the SEN virus in 
Saudi Arabia among healthy blood donors shown 
that 10.8% of them positive with SEN virus (19). 
The present study will use the molecular technique 
for SEN  virus presence among healthy individuals 
compared to  hemodialysis patients, using nested- 
polymerase chain reaction (Nested-PCR). The study’s 
importance is to improve public confidence regarding 
blood transfusion safety and minimize the transmis-
sion risk of the  virus through blood donations to get 
“zero risk” blood. One remarkable progress in trans-
fusion safety is  implementing more sensitive viral nu-
cleic acid screening assays that have nearly eliminated 
HIV and hepatitis viruses (HBV & HCV) by blood 
transfusion.

Materials and methods

Study design and samples collection

This cross-sectional design and analytical study 
were included 150 healthy blood donors and 150  renal 
dialysis patients from tertiary care military hospi-
tal in Saudi Arabia, the King Fahd Military Medical 
Complex (KFMMC). Patient information was an-
onymized, and the samples collection extended from 
January 2019 to January 2021. HBsAg, anti-HCV, and 
anti-HIV antibodies were all negative in all  samples. 
Blood samples were collected into sterile gel tubes 
without anticoagulant from each participant. The se-
rum was then centrifuged at 3000 rpm, aliquoted, and 
stored at -80 °C until used. The Institutional Review 
Board (IRB) of the Prince Sultan Military College of 
Health Sciences, Dhahran, Saudi Arabia, approved 
this study (IRB-2018-CLS-004).

DNA extraction and SEN virus detection by nested PCR

A DNA Isolation Mini-Kit (Norgen Biotek 
Corp, Ontario, Canada. Cat. # 46380) was used to ex-
tract DNA from 200μl of serum. The extracted DNA 
was subsequently stored at -80°C.The DNA of the SEN 
virus was amplified by using modified and optimizing 
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nested polymerase chain reaction (PCR) protocol from 
previous studies (6,20) . In the first round, A 25 μl of 
PCR mixture containing 12.5 μl of an Absolute Master 
Mix (MOLECULE), with 1 μl of each of the forward 
and reverse primers of 10 μM/μl (SEN-V AI-1F and 
SEN-V AI-1R), 5 μl of the  extracted DNA template, 
and finally 5.5 μl of  Nuclease-free sterile water. The 
two primers were used to amplify a conserved region 
for all SENV genotypes (A-I) that consist of 349-bp, 
forward primer AI-1F (5'-TWCYCMAACGAC-
CAGCTAGACCT-3') and reverse primer AI-1R 
(5'- GTTTGTGGTGAGCAGAA CGGA-3') (6). 
The PCR program comprised of 35 cycles: 94°C for 
5 minutes; 94°C for 1 minute, 53°C for 1 minute, and 
72°C for 1 minute, followed by the extension reaction 
at 72°C for 10min in a thermal cycler (Bio-Rad, USA).

In the second round, specific primers were used 
to amplify of the SEN-V D, and SEN-V H. These 
primers were forward and reverse primers for the 
SEN-V D, which included D-1148F (5'- CTAAGC
AGCCCTAACACTCATCCAG-3') and D1341R 
(5'-GCAGTTGACCGCAAAGTTACAAGAG-3'). 
Forward and reverse primers for SEN-V H had  
H-1020F (5'-TTTGGCTGCACCTTCTGGTT-3') 
and H-1138R (5'-AGAAATGATGGGTGAGT-
GTTAGGG-3'). 25 μl PCR mixture was prepared 
with the 5 μl from the first-round product as a DNA 
template. The PCR program comprised of 30 cycles: 
94°C for 5 minutes; 94°C for 1 minute, 54°C for 
1 minute, and 72°C for 1 minute, with a final exten-
sion at 72°C for 10 minutes.

DNA samples considered positive after 2% 
 agarose gel electrophoresis was also carried out and 
samples with 195-bp and 119-bp DNA segments in-
dicated the presence of SENV-D and H genotypes, 
respectively.

Results

Prevalence of SEN-V in hemodialysis patients

The molecular screening of hemodialysis  patients 
for the presence of SEN-V showed that 9.3% of 
 patients on renal dialysis patients were found to be 
positive for SEN-V. Among the SEN-V positive 
 patients, the prevalence of virus in males was 50%, and 
it was 50% in females. The age-wise analysis of respec-
tive data showed that the highest number of SEN-V 
positive cases in both genders were present in the age 
group 30-49 years. The lowest number of infected 
patients belonged to age groups 14-29 and 70-79. 
Moreover, the positive samples were analyzed for the 
presence of SEN-V variants, which showed that 93% 
were SENV-H, 7% were found to have co-infection of 
both SENV-H and SENV-D (Table 1).

Prevalence of SEN-V in blood donors

The data from healthy donor showed a SEN virus 
positivity in 10% of the samples, with a prevalence per-
centage of 93% SENV-H and 7% SENV-D in positive 
samples. The age-wise analysis of respective data showed 
that the highest number of SENV positive cases in 
men was present in the age group (30-49) years old. In 
women, the only case reported belonged to the age group 
15-29 years. Males were found to be more affected by 
SEN-V, as 93.3% of men were found to carry the viral 
DNA (Table 2), and the rest were females (6.7%).

Discussion

The SEN virus (SEN-V) belongs to a group of 
single-stranded circular, non-enveloped DNA viruses 

Table 1. Prevalence of SEN-V and SENV variants in hemodialysis patients.

Age group

Male (92) Female (58)

14-29 30-49 50-69 70+ 14-29 30-49 50-59 70+

SEN-V DNA 1 4 2 0 1 3 2 1

SENV-H 1 3 2 0 1 3 2 1

SENV-D 0 0 0  0  0  0  0  0

Co-Inf (SEN-D & SEN-H) 0 1 0 0 0 0 0 0
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on renal dialysis were positive for SEN-V, with the 
highest number of cases in the age group 30-49 in 
both genders. Among the SEN-V positive patients, 
the prevalence of virus in males was 50%, and it was 
50% in females. Moreover, the SEN-V positive sam-
ples were analyzed for the presence of SENV variants, 
which showed that 93% of the positive samples were 
SENV-H, 7% were found to have co-infection of both 
SENV-H and SENV-D (Table 1).

The present study also highlights the prevalence 
of the SEN virus in healthy blood donors as the major 

that have recently been with renal dialysis patients 
and blood donors (13). In recent years, the SEN virus 
has been recognized to have a certain role in hepatic 
pathogenicity. SEN virus and its variants (SENV-D, 
SENV-H) categorized as a possible etiological agent 
for the transmission of hepatitis and is linked with 
various high-risk groups such as dialysis patients and 
low-risk groups such as blood donors (19,21). In the 
present study, 300 samples for renal dialysis patients 
and healthy blood donors were analyzed for SEN  virus 
presence. The results showed that 9.3% of patients 

Table 2. Prevalence of SEN-V and SENV variants in healthy donors.

Age Groups

Male (119) Female (31)

15-29 30-49 50-69 15-29 30-49 50-69

SENV 5 7 2 1 0 0

SENV-H 5 6 2 1 0 0

SENV-D 0 1 0 0 0 0

Co-Inf (SEN-D & SEN-H) 0 0 0 0 0 0

Figure 1. Electrophoresis of the nested PCR Product. Lane (4,11) ladder (100 base pairs); Lane 5, negative control; Lane 6, SENV-H 
positive control; Lane 10, SENV-D positive control; Lane 1, 2, 3,5,12,13,14,15,16 and 17 negative samples for both SENV-D and H;  
Lane 7 and 8 SENV-H positive sample; and Lane 9, SENV-D positive sample.
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importance of proper blood screening measures along 
with HIV, Hepatitis B, and Hepatitis C. SEN virus is a 
blood-borne virus. It can be transmitted from infected 
individual to blood recipient and cause non-A-E hep-
atitis. Moreover, the variants of SEN virus,  SENV-D 
and SENV-H have been found with renal dialysis pa-
tients and blood donors. Further studies need to be 
carried out on the pathogenesis of SENV, especially 
its effect on the liver and kidneys.
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