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Abstract
One of the commonest modes of detection of hepatitis-B virus (HBV) infection is incidental detection. Incidentally detected as-

ymptomatic HBsAg (IDAHS) positive patients represent a heterogeneous group with variable serological and clinical profile. The aim 
is to study the viral activity of IDAHS positive patients. 

Keywords: Asymptomatic HBSAG; Positive Patients; Viral Activity

Introduction

Hepatitis B virus (HBV) is the leading cause of chronic viral 
hepatitis across the world and a major health problem in Sudan. 
Sudan is classified among countries with a high hepatitis B surface 
antigen (HBsAg) with an endemicity of more than 8%. Approxi-
mately 400 million infected individuals worldwide run a high risk 
of developing liver cirrhosis and hepatocellular carcinoma (HCC) 
[1-3]. Moreover, annually up to 1 million persons die secondary 
to HBV-related consequences such as cirrhosis and hepatocellular 
carcinoma [4].

Incidentally detected asymptomatic hepatitis B surface antigen 
(HBsAg)-positive subjects (IDAHS) are defined as subjects who 
have no present/past symptoms or signs of liver disease and have 
HBsAg positivity on two occasions more than six months apart. 
IDAHS is usually detected during a routine checkup, blood dona-
tion, family screening of contacts of patients with HBV related 
chronic liver disease or a routine test following abnormal ALT or 
AST values [5].

A large proportion of IDAHS patients acquire the infection 
through perinatal exposure or horizontal transmission by sexual 
intercourse, surgeries or blood transfusion. Although on presenta-
tion these patients are symptom free; a proportion of them show 
biochemical (bilirubin, ALT and AST) or histological abnormalities 
and have been shown to progress to symptomatic chronic liver dis-
ease, cirrhosis, or ultimately HCC upon long-term follow up [6,7].

The course and outcome of IDAHS is quite variable from asymp-
tomatic to complications related to cirrhosis and HCC. Milder forms 
are non- or slowly-progressive and are usually accompanied by the 
loss of serum HBV DNA and seroconversion from hepatitis B e anti-
gen positive serology to e antibody positive serology (anti-HBeAg) 
[8].

The prevalence of HBeAg-negative variant among HBV patients 
is geographically variable, being high in Sub-Saharan Africa and 
Middle East countries; there are many reports that this mutant vi-
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rus causes a more severe disease and is less responsive to treat-
ment [9]. El-Zayadi., et al. reported that HBeAg - negative hepatitis 
B represents more than 80% of chronic hepatitis B in Egypt [10]. 
In one Sudanese study, 16% of HBV patients tested for HBeAg were 
found reactive [11]. The aim of this study is to study the viral activ-
ity of IDAHS positive patients in Khartoum State. 

Objectives 
General objective 

To study the viral activity of incidentally detected asymptomatic 
HBsAg positive (IDAHS) patients in Khartoum state. 

Specific objectives 

•	 To assess the frequency of active HBV infection among IDAHS 
patients. 

•	 To study the risk factors of HBV transmission in IDAHS pa-
tients. 

•	 To evaluate the infectivity status among IDAHS patients.
•	 To determine the results of Fibroscan among IDAHS patients. 

Methods 
Study design
This is a descriptive, hospital-based, cross-sectional study.

Study area
The study was conducted in Omdurman Military Hospital, Om-

durman Teaching Hospitals and Ibn-Sina Specialized Hospital.

Study duration 
The study was carried out during the period of September 2021 

to March 2022. 

Study population:
All incidentally detected asymptomatic HBsAg positive patients 

during study period

Inclusion criteria

•	 Being an IDAHS patient.

Exclusion criteria

•	 Chronic hepatitis B virus patient.
•	 Patients with coexistent liver disease.
•	 Refusal of participation in the study. 

Sample size 
Given the rarity of IDAHS, total coverage sampling was used in 

this study, where we involved all IDAHS patients encountered dur-
ing the study period. A total of 100 participants were involved. 

Data collection tools and methods
Data collection carried out by the principal investigator. Data 

was collected through structured questionnaires consisting of de-
mographics, risk factors of HBV, ultrasound findings, laboratory 
investigations, and HBV DNA load. FibroScan (Echosens machine) 
was conducted by an expert gastroenterologist and patients were 
fasted to detect the FibroScan liver stiffness scores (LMS). 
The results of FibroScan were interpreted as follow:

•	 F0 - F1(KPa 2-7) indicate no liver fibrosis to mild.
•	 F2 (KPa 7-9.5) indicating moderate fibrosis.
•	 F3 (KPa 9.5-12.5) indicating severe liver fibrosis.
•	 F4 (KPa > 12.5) indicating advance liver fibrosis, where the 

scarring is permanent and the damage is irreversible

Study variables 

•	 Socio-demographic variables: Age, Gender, occupation, mar-
ital status 

•	 HBV risk factors
•	 Abdominal US
•	 Liver profile: bilirubin, ALT and AST
•	 HBeAg
•	 HBV DNA load
•	 FibroScan measurements 

Data analysis
Data was analyzed using the statistical package for social sci-

ences (SPSS) version 21. Descriptive statistics were applied to all 
the study variables; in the form of frequencies and percentages for 
categorical data; means, medians, and standard deviations for nu-
merical data. 

Ethical consideration
An ethical approval was obtained from Sudan medical special-

ization board (SMSB). An additional approval was obtained from 
the administration of hospitals where the data was collected from. 
An informed consent was obtained from the study participants pri-
or to their enrollment in the study, and personal identifying data 
were not collected. 
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Results
Socio-demographic data

A total of 100 IDAHS patients were involved in this study, 
76(76%) were males and 24 (24%) were females (Figure 1). The 
mean age of participants was 36 ± 14 years and most of them 
40(40%) aged from 20-29 years (Figure 2). Most of the partici-
pants were soldiers (n = 40, 40%) and free workers (n = 30, 30%). 
Nearly half of the cases (n = 52;52%) were singles and 48(48%) 
were married.

Risk factors for HBV transmission
Illegal sexual activities (n = 44; 44%) were the commonest HBV 

risk factors followed by history of surgical procedures (n = 17; 
17%) and intra-family transmission (n = 12;12%) (Figure 3). 

Investigation findings
Ultrasonography (US) showed abnormal findings in 16(16%) 

patients and normal findings in remaining 84(84%) patients (Fig-
ure 4). Detected abnormalities were in the form of: aseities (n = 
5, 5%), splenomegaly (n = 3, 3%), hepatomegaly (n = 3, 3%) and 
coarse texture (n = 2, 2%). The average of SBP was 121 mmHg and 
DBP was 77 mmHg, elevated SBP and DBP were found in 5(5%) 
patients.

Median bilirubin level was 7 mg/dl, and 17 (17%) patients were 
jaundiced (Figure 5). The median of HBV DNA viral load was 800 
IU/ml. The majority of the patients 79 (79%) had DNA levels below 
2,000 IU/ml and 6 (6%) patients had DNA levels above 2,000 IU/
ml (Figure 6). HBeAg was found to be positive in 46(46%) patients 
and negative in remaining 54 (54%) patients.

The median of ALT enzyme was 22 U/L, elevated levels were 
found in 20% of the cases and 80 (80%) patients had ALT levels 
below or equal to the upper limits of normal (ULN). In addition, the 
median of AST enzyme was 19 U/L. Elevated level were encoun-
tered in 15% of the patients and 85 (85%) patients had AST levels 
≤ ULN and 15% of the cases had elevated levels.

The FibroScan results showed normal to mild (non-significant) 
fibrosis in 59(59%) patients, moderate fibrosis (F2) in 19 (19%) 
patients, severe fibrosis (F3) in 4(4%) and advanced fibrosis (F4) 
in 18(18%) patients. Liver cirrhosis was found in one patient.

Figure 1: The gender of incidentally asymptomatic  
HBV patients (N = 100).

Figure 2: The age of incidentally asymptomatic HBV  
patients (N = 100).

subject with no clinical evidence of liver disease, the other ex-
treme being end stage cirrhosis and Hepatocellular Carcinoma 
(HCC). For many decades these incidentally detected HBsAg indi-
viduals were considered to have a benign non-progressive infec-
tion and referred to as “inactive HBsAg carrier”. In this study we 
aimed to assess demographical and clinical characterization in ad-
dition to viral activity in 100 patients with IDAHS.
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Figure 3: The risk factors among incidentally  
asymptomatic HBV patients (N = 100).

Figure 4: Ultrasonography (US) findings among incidentally 
asymptomatic HBV patients (N = 100).

With respect to sex related prevalence, this study showed the 
rate of IDAHS was higher in males more than females (76% vs 
24%). This could be explained by males are exposed to HBV risk 
factors more than females. This finding is in agreement with previ-
ous studies, which demonstrated higher rates of HBsAg among the 
male population like Shiha G., et al. in Egypt [4], Badawi M., et al. 
in Sudan [11], Choudhuri G., et al. [12], Arora D., et al. [13] and Un-
nikrishnan B., et al. in India [14], and Cheng-Jen C., et al. in Taiwan 
[15].

Figure 5: The hyperbilirubinemia and bilirubin levels among 
incidentally asymptomatic HBV patients (N = 100).

Figure 6: The HBV DNA viral load of incidentally  
asymptomatic HBV patients (N = 100).

In this study IDAHS was more common among those in the age 
group of 20-29 years (40%) with mean age 36 ± 14 years. This 
result was in accordance with several studies such as; Nasir K., et 
al. in Pakistan (mean age = 32.45 ± 11.85 years) [16], Kashif M., et 
al. in Egypt (mean age = 30 years) [17], and Chia-Ming C., et al. in 
China (mean age = 35.6 ± 9.2 years) [18].

Among the study participants, IDAHS was prevalent in soldiers 
(40%) more than other occupations. A similar finding was estab-
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lished by Mudawi HM., et al. in a previous study assessing the epi-
demiological pattern of HBV in Sudan [3].

HBV is transmitted by blood or body fluids of infected patients. 
Globally, most infections happen from infected mother to child, 
child-to-child contact in household settings, unprotected sexual 
activity, blood transfusion, and reuse of unsterilized needles and 
syringes. In the current study, unprotected sexual activity (44%) 
was the commonest HBV risk factors followed by history of sur-
gical procedures (17%) and intra-family transmission (12%). The 
risk factors of IDAHS geographically differ, in an Egyptian study, 
the main risk factor was dentist consultation [4], while in Pakistani 
study, history of intramuscular injections and surgery were the 
common factors [16].

Hepatomegaly and splenomegaly are rarely present among 
IDAHS patients [5]. Similarly, in this study, hepatomegaly and sple-
nomegaly were presented in only 3% of the patients (for each).

DNA levels is corner stone in the assessment of HBV infection, 
and though HBV DNA > 20,000 IU/ml was chosen as a cutoff for 
initiating therapy based on non-histology-based natural history, 
that revealed a high rate of cirrhosis development; later histology-
based studies showed that HBV DNA > 2,000 IU/ml is associated 
with high rates of fibrosis [19]. The current study showed that, the 
median of HBV DNA viral load was 800 IU/ml, all patients (100%) 
had detectable DNA viral load, among them 79 (79%) had low viral 
load (< 2,000 IU/ml) and 6 (6%) patients had DNA levels above 
2,000 IU/ml. Comparable results were reported by Shiha G., et al, 
who found that 97% of IDAHS patients had detectable DNA load 
[4]. Nasir K., et al. found 88.8% of the cases had positive HBV DNA 
levels [16]. While in the studies of Choudhuri G., et al. [12] and Ka-
shif M., et al. [17], detectable HBV DNA levels were found in 61% 
and 11.6% of cases, respectively.

The presence of HBeAg in serum correlates with the presence of 
viral replication in the liver. HBeAg is generally considered as sur-
rogated marker of hepatitis B infectivity [12]. In the present study, 
46% of HBV patients were having positive HBeAg. Our findings are 
similar to that of a cross sectional study done from India on 157 
patients, where they reported HBeAg positivity in 45% of cases 

[20]. However, the Sudanese study conducted by Mukhlid Y., et al. 
in Khartoum, showed the rate of HBeAg positivity was 12.1% [21]. 
In numerous pervious studies, HBeAg positivity ranged from 20% 
to 30% of cases [5].

Regarding hepatic enzymes, this study illustrated that, elevated 
levels of ALT and AST were found in 20% and 15%, respectively. 
These observations were in accordance with the study of Mohit 
G., et al. who reported 29.2% of the patients had increased ALT 
[22], while Shiha G., et al. noticed elevated ASLT and ALT in only 
3% of the patients [4]. On the other hand, higher rates were found 
by Choudhuri G., et al, who reported elevated ALT in 65% of cases 
[12].

HBV fibrogenic activity may be described as a chronic inflam-
mation with a clinical progression to liver fibrosis in most of the 
patients. Viral activity produces constant liver damage made by 
the immune system, as a result, continuous tissue repairing occurs 
but in a disorganized matter, consequently resulting in fibrosis 
[23]. Based upon FibroScan technique, the present study showed 
that early stages of fibrosis (F2) were found 19% and significant 
fibrosis (F3 and 4) in 22% of cases. In an Egyptian study, 47.7% of 
the cases revealed mild to moderate fibrosis and 15.9% of them 
showed significant fibrosis [4].

Finally, this study presented that liver cirrhosis was reported 
in 1% of the subjects. This finding was comparable to Cheng-Jen C 
study in Taiwan who found liver cirrhosis in 2.8% of IDAHS sub-
jects [15]. However, Shiha G., et al. in Egypt did not report cirrhosis 
among IDAHS patients [4].

Conclusion and Recommendations 
In conclusion, incidentally detected asymptomatic HBsAg is 

more common in males, in the second decade of life, and among 
soldiers. Illegal sexual activities were the commonest HBV risk 
factors. Positive HBeAg rate were present in a significant propor-
tion of the cases. Most of the subjects had normal hepatic enzymes 
levels and low viral load. Liver fibrosis among IDAHS patients was 
not uncommon. We recommend that conductance of community-
based surveys to detect IDAHS in disease endemic countries such 
as Sudan. Furthermore, we recommend regular follow up for 
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IDAHS subjects to detect HBV-related complications such as liver 
fibrosis, cirrhosis, and HCC as early as possible. Lastly, prospective 
studies are needed to assess the final outcome of IDAHS.

1.	 Abbas Z and Siddiqui AR. “Management of hepatitis B in de-
veloping countries”. World Journal of Hepatology 3.12 (2011): 
292.

2.	 Lok ASF and McMahon BJ. “Chronic hepatitis B”. Hepatology 
45.2 (2007): 507-539.

3.	 Mudawi H. “Epidemiology of viral hepatitis in Sudan”. Clinical 
and Experimental Gastroenterology 1 (2008): 9.

4.	 Shiha G., et al. “Characterization of incidentally detected as-
ymptomatic hepatitis B positive subjects in Egypt”. Bangladesh 
Liver Journal 1.1 (2009): 20-27.

5.	 Dixit VK and Jena SK. “Incidentally detected asymptomatic HB-
sAg positive subjects”. Hepatitis B - Annual 5.1 (2008): 95.

6.	 Hsu YS., et al. “Long-term outcome after spontaneous HBeAg 
seroconversion in patients with chronic hepatitis B”. Hepatol-
ogy 35.6 (2002): 1522-1527.

7.	 Bortolotti F., et al. “Outcome of chronic hepatitis B in Cauca-
sian children during a 20-year observation period”. Journal of 
Hepatology 29.2 (1998): 184-190.

8.	 Kreutz C. “Molecular, immunological and clinical properties of 
mutated hepatitis B viruses”. Journal of Cellular and Molecular 
Medicine 6.1 (2002): 113.

9.	 Ter Borg F., et al. “Relation between laboratory test results and 
histological hepatitis activity in individuals positive for hepa-
titis B surface antigen and antibodies to hepatitis B e antigen”. 
Lancet (London, England) 351 (9120): 1914-1918.

10.	 Liaw YF. “HBeAg seroconversion as an important end point in 
the treatment of chronic hepatitis B”. Hepatology International 
3.3 (2009): 425.

11.	 Badawi MM., et al. “A Diagnostic Laboratory-Based Study on 
Frequency and Distribution of Viral Hepatitis B and C Among 
Sudanese”. The Open Virology Journal 11.1 (2017): 98.

12.	 Choudhuri G., et al. “Potential Implications of Detecting HBsAg 
in Asymptomatic People in an Endemic Community Through 
Medical Camps”. Journal of Clinical and Experimental Hepatol-
ogy 9.1 (2019): 43-49.

13.	 Arora D., et al. “Seroprevalence of HIV, HBV, HCV and syphilis 
in blood donors in Southern Haryana”. Indian Journal of Pa-
thology and Microbiology 53.2 (2010): 308-309.

14.	 Unnikrishnan B., et al. “Profile of blood donors and reasons for 
deferral in coastal South India”. Australasian Medical Journal 
4.7 (2011): 379-385.

15.	 Chen C-J., et al. “Hepatocellular carcinoma occurred in a Hep-
atitis B carrier clinic cohort during a mean follow up of 10 
years”. Hepatoma Research 5 (2019): 25.

16.	 Khokhar N and Gill ML. “Serological profile of incidentally de-
tected asymptomatic HBsAg positive subjects (IDAHS)”. Jour-
nal of College of Physicians and Surgeons Pakistan 14.4 (2004): 
208-210.

17.	 Kashif M., et al. “Serological markers of hepatitis B infection 
in incidentally Incidentally Detected HBsAg Positive Patients”. 
Proceedings of Shaikh Zayed Postgraduate Medical Institute 
40.0 (2006): 93-97.

18.	 Chu CM and Liaw YF. “HBsAg seroclearance in asymptomatic 
carriers of high endemic areas: Appreciably high rates during 
a long-term follow-up”. Hepatology 45.5 (2007): 1187-1192.

19.	 Chu CJ., et al. “Hepatitis B virus genotype B is associated with 
earlier HBeAg seroconversion compared with hepatitis B vi-
rus genotype C”. Gastroenterology 122.7 (2002): 1756-1762.

20.	 Chandra R., et al. “Profile of asymptomatic chronic HBV infec-
tion in India”. Indian Journal of Medical Research 6 (2002): 50-
57.

21.	 Yousif M., et al. “Molecular characterization of hepatitis B virus 
in liver disease patients and asymptomatic carriers of the vi-
rus in Sudan”. BMC Infectious Diseases 13.1 (2013): 1-11.

22.	 Girotra M and Arora A. “IDAHS (Incidentally Detected As-
ymptomatic HbsAg-positive Subjects): Clinical and Serologi-
cal Overview”. The American Journal of Gastroenterology 5 
(2010): S95. 

76

Viral Activity Among Incidentally Detected Asymptomatic HBSAG Positive Patients in Khartoum State

Citation: Musaab Mohamed Abdallah., et al. “Viral Activity Among Incidentally Detected Asymptomatic HBSAG Positive Patients in Khartoum State". Acta  
Scientific Orthopaedics 5.8 (2022): 71-77.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3246547/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3246547/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3246547/
https://aasldpubs.onlinelibrary.wiley.com/doi/10.1002/hep.21513
https://aasldpubs.onlinelibrary.wiley.com/doi/10.1002/hep.21513
https://pubmed.ncbi.nlm.nih.gov/21677820/
https://pubmed.ncbi.nlm.nih.gov/21677820/
https://www.banglajol.info/index.php/BLJ/article/view/2621
https://www.banglajol.info/index.php/BLJ/article/view/2621
https://www.banglajol.info/index.php/BLJ/article/view/2621
https://www.researchgate.net/publication/42339292_Incidentally_detected_asymptomatic_HBSAG_positive_subjects
https://www.researchgate.net/publication/42339292_Incidentally_detected_asymptomatic_HBSAG_positive_subjects
https://pubmed.ncbi.nlm.nih.gov/12029639/
https://pubmed.ncbi.nlm.nih.gov/12029639/
https://pubmed.ncbi.nlm.nih.gov/12029639/
https://pubmed.ncbi.nlm.nih.gov/9722198/
https://pubmed.ncbi.nlm.nih.gov/9722198/
https://pubmed.ncbi.nlm.nih.gov/9722198/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6740305/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6740305/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6740305/
https://pubmed.ncbi.nlm.nih.gov/9654258/
https://pubmed.ncbi.nlm.nih.gov/9654258/
https://pubmed.ncbi.nlm.nih.gov/9654258/
https://pubmed.ncbi.nlm.nih.gov/9654258/
https://pubmed.ncbi.nlm.nih.gov/19669245/
https://pubmed.ncbi.nlm.nih.gov/19669245/
https://pubmed.ncbi.nlm.nih.gov/19669245/
https://pubmed.ncbi.nlm.nih.gov/29399232/
https://pubmed.ncbi.nlm.nih.gov/29399232/
https://pubmed.ncbi.nlm.nih.gov/29399232/
https://pubmed.ncbi.nlm.nih.gov/30765938/
https://pubmed.ncbi.nlm.nih.gov/30765938/
https://pubmed.ncbi.nlm.nih.gov/30765938/
https://pubmed.ncbi.nlm.nih.gov/30765938/
https://pubmed.ncbi.nlm.nih.gov/20551540/
https://pubmed.ncbi.nlm.nih.gov/20551540/
https://pubmed.ncbi.nlm.nih.gov/20551540/
https://pubmed.ncbi.nlm.nih.gov/23393523/
https://pubmed.ncbi.nlm.nih.gov/23393523/
https://pubmed.ncbi.nlm.nih.gov/23393523/
https://www.researchgate.net/publication/334439376_Hepatocellular_carcinoma_occurred_in_a_Hepatitis_B_carrier_clinic_cohort_during_a_mean_follow_up_of_10_years
https://www.researchgate.net/publication/334439376_Hepatocellular_carcinoma_occurred_in_a_Hepatitis_B_carrier_clinic_cohort_during_a_mean_follow_up_of_10_years
https://www.researchgate.net/publication/334439376_Hepatocellular_carcinoma_occurred_in_a_Hepatitis_B_carrier_clinic_cohort_during_a_mean_follow_up_of_10_years
https://pubmed.ncbi.nlm.nih.gov/15228822/
https://pubmed.ncbi.nlm.nih.gov/15228822/
https://pubmed.ncbi.nlm.nih.gov/15228822/
https://pubmed.ncbi.nlm.nih.gov/15228822/
https://pubmed.ncbi.nlm.nih.gov/15228822/
https://pubmed.ncbi.nlm.nih.gov/15228822/
https://pubmed.ncbi.nlm.nih.gov/15228822/
https://pubmed.ncbi.nlm.nih.gov/15228822/
https://aasldpubs.onlinelibrary.wiley.com/doi/pdf/10.1002/hep.21612
https://aasldpubs.onlinelibrary.wiley.com/doi/pdf/10.1002/hep.21612
https://aasldpubs.onlinelibrary.wiley.com/doi/pdf/10.1002/hep.21612
https://pubmed.ncbi.nlm.nih.gov/12055581/
https://pubmed.ncbi.nlm.nih.gov/12055581/
https://pubmed.ncbi.nlm.nih.gov/12055581/
https://pubmed.ncbi.nlm.nih.gov/12592990/
https://pubmed.ncbi.nlm.nih.gov/12592990/
https://pubmed.ncbi.nlm.nih.gov/12592990/
https://pubmed.ncbi.nlm.nih.gov/23865777/
https://pubmed.ncbi.nlm.nih.gov/23865777/
https://pubmed.ncbi.nlm.nih.gov/23865777/
https://www.researchgate.net/publication/331707464_IDAHS_Incidentally_Detected_Asymptomatic_HbsAg-positive_Subjects_Clinical_and_Serological_Overview_255
https://www.researchgate.net/publication/331707464_IDAHS_Incidentally_Detected_Asymptomatic_HbsAg-positive_Subjects_Clinical_and_Serological_Overview_255
https://www.researchgate.net/publication/331707464_IDAHS_Incidentally_Detected_Asymptomatic_HbsAg-positive_Subjects_Clinical_and_Serological_Overview_255
https://www.researchgate.net/publication/331707464_IDAHS_Incidentally_Detected_Asymptomatic_HbsAg-positive_Subjects_Clinical_and_Serological_Overview_255


23.	 Martín-Vílchez S., et al. “Effects of hepatitis B virus X protein 
on chronic hepatitis B pathophysiology”. Medicina Clínica 
(Barc) 140.11 (2012): 508-513.

77

Viral Activity Among Incidentally Detected Asymptomatic HBSAG Positive Patients in Khartoum State

Citation: Musaab Mohamed Abdallah., et al. “Viral Activity Among Incidentally Detected Asymptomatic HBSAG Positive Patients in Khartoum State". Acta  
Scientific Orthopaedics 5.8 (2022): 71-77.

https://pubmed.ncbi.nlm.nih.gov/16459163/
https://pubmed.ncbi.nlm.nih.gov/16459163/
https://pubmed.ncbi.nlm.nih.gov/16459163/

	_GoBack

