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ABSTRACT 

 

INTRODUCTION 

Transfusion-transmissible infections (TTIs) remain a significant challenge to blood safety, 

necessitating rigorous screening and continuous epidemiological monitoring. 

OBJECTIVE 

To determine the seroprevalence of HIV, HBsAg, HCV, syphilis, and malaria among blood 

donors at the Government General Hospital, Kakinada, from 2023 to 2025. 

METHODS 

A retrospective and prospective study was conducted on 39,649 donor units. Mandatory 

screening was performed using enzyme-linked immunosorbent assay (ELISA) and rapid 

diagnostic tests as per national guidelines. 

RESULTS 

The overall seroprevalence was 1.35% (n=536). Hepatitis B surface antigen (HBsAg) was the 

most prevalent infection (n=433), followed by HCV (n=54) and HIV (n=49). 

CONCLUSION 

Strengthening donor counseling and implementing advanced screening technologies are 

critical to minimizing the residual risk of transfusion-transmitted disease. 

KEYWORDS: Transfusion-transmissible infections (TTIs), Blood Donors, Human 

Immunodeficiency Virus (HIV), Hepatitis B Virus (HBV), Hepatitis C Virus (HCV). 

 

 

INTRODUCTION 

The safety of blood transfusion services (BTS) is a fundamental indicator of a high-quality 

healthcare system. Despite significant advancements in diagnostic techniques, every unit of 

blood transfused carries a potential risk of transmitting pathogens, including the human 

immunodeficiency virus (HIV), hepatitis B virus (HBV), hepatitis C virus (HCV), Treponema 



  
NeuroQuantology | June 2026 | Volume 24 | Issue 6 | Page 288-296 | doi: 10.48047/nq.2026.24.6.26030 
Dr. Pyla Ramadevi / Seroprevalence of Transfusion-Transmissible Infections among Blood Donors at a Government General Hospital, 

Kakinada: A Three-Year Longitudinal Study  

Eissn: _1303-5150  289       www.neuroquan tology.com  

pallidum (syphilis), and malaria parasites. In India, national guidelines mandate the screening 

of all donated blood for these five specific pathogens.[1] However, the efficacy of these 

screening programs is frequently challenged by the "window period" of infections-the time 

between initial exposure and detectable serological markers-as well as the presence of 

asymptomatic carriers and regional variations in disease epidemiology.[2] 

Furthermore, the logistical challenges in developing countries, including the high cost 

of sophisticated screening, the need for specialized trained staff, and occasional laboratory 

testing errors, necessitate ongoing evaluation of local prevalence data. Longitudinal studies of 

blood donors provide a unique and reliable tool for the statistical estimation of the burden of 

these infectious agents in the healthy, asymptomatic population. By evaluating seroprevalence 

trends at a tertiary care center in Kakinada, this study aims to inform local public health 

interventions, optimize donor screening protocols, and contribute to the broader national 

strategy for achieving zero-risk blood transfusion.[1,2] 

 

 

MATERIALS AND METHODS 

 

Study Design and Population 

This study adopted a retrospective and prospective design, analyzing data from the Blood 

Centre at the Government General Hospital, Kakinada, over a 36-month period (January 2023-

December 2025). Ethics approval is taken from the Institutional ethics committee 

(IEC/RMC/2025/1386). The study population included all eligible voluntary and replacement 

donors aged 18 to 60 years. Inclusion criteria strictly followed national standards: minimum 

hemoglobin levels of 12.5 gm/dL. Donors with a history of hepatitis, HIV, malaria, or sexually 

transmitted diseases were excluded from the study. 

 

Laboratory Screening 

All blood units were subjected to mandatory screening using standardized, high-sensitivity 

diagnostic assays to ensure recipient safety. The serum of each donor was separated from 

EDTA-anticoagulated blood samples and tested according to the following protocol: 

• HIV-1/2: Screening was performed utilizing a 4th-generation ELISA method, designed for 

the simultaneous detection of HIV-1/2 antibodies and the p24 antigen, which significantly 

narrows the diagnostic window period. 

• HBsAg: Hepatitis B surface antigen detection was conducted using a sensitive ELISA kit, 

ensuring robust identification of active infections. 

• HCV: Anti-HCV antibody testing was carried out using an ELISA platform to screen for 

chronic and acute hepatitis C exposure. 

• Syphilis: Qualitative detection of antibodies (IgG and IgM) to Treponema pallidum was 

performed via rapid chromatographic immunoassay or RPR testing. 

• Malaria: Screening for malarial parasites was conducted using a rapid 

immunochromatographic test (ICT) format, detecting specific antigens (Pf/Pv) with high 

specificity and sensitivity. 

Reactive samples for any TTI were subject to established confirmatory protocols, and 

all non-conforming units were discarded following strict biomedical waste management 

guidelines. 

 

 

RESULTS 
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During the three-year study period (January 2023–December 2025), a total of 39,649 blood 

donations were screened for transfusion-transmissible infections (TTIs) at the Blood Centre, 

Government General Hospital, Kakinada (Table 1). Annual donation volumes rose steadily 

from 11,960 units in 2023 to 13,692 units in 2024 and 13,997 units in 2025, an overall increase 

of 17.0% over the study period (Fig. 1), reflecting improved donor recruitment at the centre. 

Of the 39,649 units screened, 536 donations (1.35%) were reactive for at least one TTI. 

No donor tested positive for syphilis or malaria at any point during the study, consistent with 

effective donor selection protocols in this population.[1,3,4] Among the screened infections, 

HBsAg was overwhelmingly the most frequently detected TTI, accounting for 433 of 536 

reactive donations (80.8%), followed by HCV (54; 10.1%) and HIV (49; 9.1%) (Fig. 2, Table 

1). This predominance of HBsAg over HIV and HCV mirrors the pattern consistently reported 

from tertiary care blood banks across India.[5,6,7,8,9] 

 

Overall Seroprevalence 

Expressed as a proportion of all donors screened, the seroprevalence was 1.09% for HBsAg, 

0.14% for HCV, and 0.12% for HIV, yielding an overall TTI seroprevalence of 1.35% (Table 

1). These figures are broadly comparable with contemporary Indian blood-bank series, in 

which overall TTI prevalence has generally ranged between 1% and 2%,[5,6,10,11] although some 

regional studies report a higher combined burden (Table 2).[9] 

 

Annual Trends 

Yearly stratification showed 189 reactive donations in 2023, 198 in 2024, and 149 in 2025 (Fig. 

3, Table 1). HBsAg positivity peaked in 2024 (158 cases) before declining to 121 cases in 

2025; HIV followed a similar pattern, peaking at 23 cases in 2024 and falling to 10 cases in 

2025. HCV positivity remained comparatively stable across the three years (19, 17, and 18 

cases, respectively). Despite the year-on-year increase in total donations, the decline in reactive 

samples between 2024 and 2025 (198 to 149 cases; a fall of 24.7%) suggests an improvement 

in donor selection and pre-donation counselling during the latter part of the study period.[1,2] 

 

Age-wise Distribution 

Age-stratified analysis of the 536 reactive donors showed that seropositivity was concentrated 

among young to middle-aged adults (Fig. 4, Table 3). Overall, 369 of 433 HBsAg-reactive 

donors (85.2%) were aged 21–40 years, with the single largest contribution from the 21–30-

year band (200 donors; 46.2%). A similar pattern was observed for HIV, where 44 of 49 

reactive donors (89.8%) fell within the 21–40-year range, and for HCV, where 46 of 54 reactive 

donors (85.2%) were within the same age band. Very few reactive donors were identified in 

the 51–60-year group for any infection. This concentration of seropositivity within the sexually 

and occupationally most active population segment is consistent with observations from other 

Indian donor cohorts.[5,7,9,12] 

 

Blood Component-wise Positivity 

Analysis by blood component showed that reactive units were identified more frequently 

among packed red blood cell (RBC) preparations than among whole blood units for all three 

infections (Fig. 5, Table 4): HIV (31 packed RBC vs. 18 whole blood), HBsAg (310 vs. 123), 

and HCV (29 vs. 25). Packed RBC donations accounted for 370 of the 536 reactive units overall 

(69.0%), broadly reflecting the higher overall proportion of donations processed as packed 

RBC components at this centre rather than a differential infective risk associated with the 

component itself. 
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Comparative Seroprevalence 

When compared with other Indian studies, the HBsAg seroprevalence observed in the present 

study (1.09%) was closely comparable to that reported from Maharashtra and rural India, while 

the HIV (0.12%) and HCV (0.14%) rates were lower than those reported from several North 

Indian centres (Table 2).[4,9,10,13] Taken together, these findings reaffirm HBV as the principal 

transfusion-associated infectious risk in this donor population, a pattern widely reported across 

Indian blood transfusion services.[5,6,7,8,14,15] 

 

 
 

The bar chart illustrates the total volume of blood donations received at the centre over 

the three-year study period (2023–2025), showing a steady increase in donations year-over-

year, from 11,960 units in 2023 to 13,997 units in 2025. 
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The horizontal bar chart presents the overall distribution of the 536 reactive donations 

among the three infections detected, highlighting the substantial predominance of HBsAg (433; 

80.8%) compared with HCV (54; 10.1%) and HIV (49; 9.1%). A bar chart is used in preference 

to a pie chart to allow more precise visual and quantitative comparison between categories, 

consistent with current recommendations for medical journal graphics. 

 

 
 

The grouped bar chart allows a year-by-year comparison of the number of positive cases 

for each infection. HBsAg remained the most frequently detected TTI in every year of the 

study, followed by HCV and HIV. HBsAg and HIV positivity both peaked in 2024 before 

declining in 2025, while HCV positivity remained comparatively stable across the study period. 
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The grouped bar chart depicts the distribution of reactive donors for each infection 

across five age bands. Seropositivity for all three infections was concentrated in the 21–30-

year and 31–40-year age groups, which together accounted for the large majority of HIV, 

HBsAg, and HCV reactive donations, identifying young to middle-aged adult donors as the 

principal contributors to TTI burden in this population. 

 

 
 

The grouped bar chart compares the number of reactive units identified among packed 

red blood cell (RBC) donations versus whole blood donations for each infection. Reactive units 

were more frequently identified among packed RBC donations than whole blood donations 

across all three infections, broadly reflecting the higher overall proportion of donations 

processed as packed RBC components at this centre rather than a differential infective risk 

attributable to the component itself. 
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Year 
Total 

Donations 

HIV 

Positive 

HBsAg 

Positive 

HCV 

Positive 
Total Positive % Positive 

2023 11,960 16 154 19 189 1.58% 

2024 13,692 23 158 17 198 1.45% 

2025 13,997 10 121 18 149 1.06% 

Total 39,649 49 433 54 536 1.35% 

Table 1: Annual Blood Donation and TTI Positivity Data (2023–2025)  

 

Year: The calendar year during which the blood donation and screening took place. 

Total Donations: The absolute number of blood units collected and screened. 

HIV / HBsAg / HCV Positive: The number of units reactive for each transfusion-transmissible 

infection. 

Total Positive / % Positive: The total number and proportion of donations reactive for any of 

the three infections in that year. 

 

Study Reference Region HBsAg (%) HIV (%) HCV (%) 

Present Study (2023–2025) Kakinada, AP 1.090 0.120 0.140 

Patil PU et al. (2020) Maharashtra 1.027 0.140 0.131 

Rawat A et al. (2017) North India 1.610 0.730 0.320 

Giri PA et al. (2012) Rural India 1.090 0.070 0.740 

Omhare A et al. (2018) North India 1.450 0.068 0.330 

Table 2: Comparative Seroprevalence of TTIs in Various Indian Studies 

 

Study Reference: Denotes the original research article from which the data was extracted. 

Region: Represents the geographical location of the blood bank where the study was 

conducted. 

HBsAg (%) / HIV (%) / HCV (%): Seroprevalence percentage of each infection. 

 

Infection 18–20 yrs 21–30 yrs 31–40 yrs 41–50 yrs 51–60 yrs 

HIV 1 26 18 4 0 

HBsAg 13 200 169 46 5 

HCV 3 31 15 5 0 

Table 3: Age-wise Distribution of TTIs (2023–2025, Combined)  

 

Nearly half of all HBsAg-reactive donors (200/433; 46.2%) and over half of HIV-

reactive donors (26/49; 53.1%) fell within the 21–30-year age band, indicating that young adult 

donors constituted the principal burden of TTI seropositivity in this population. 

 

Infection Packed RBC Whole Blood Total 

HIV 31 18 49 

HBsAg 310 123 433 

HCV 29 25 54 

Total 370 166 536 

Table 4: Blood Component-wise TTI Positivity (2023–2025, Combined) 
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Packed RBC donations accounted for the majority of reactive units for all three 

infections (370/536; 69.0% overall), consistent with packed RBC preparation being the 

predominant component processed at this centre. 

The variations observed across these studies are frequently attributed to several factors, 

including: 

Regional Epidemiological Differences: Variations in the prevalence of these infections 

among the general population in different states. 

Screening Methodologies: The use of different diagnostic generations-such as 3rd-

generation versus 4th-generation ELISA-can lead to variations in detection rates during the 

“window period”. 

Donor Demographics: Differences in the proportion of voluntary blood donors versus 

replacement donors significantly impact TTI outcomes, as voluntary donors typically 

demonstrate lower seropositivity rates. 

 

 

DISCUSSION 

The seroprevalence observed in this study reflects broader epidemiological trends in India. 

While there has been a global and national push toward increasing voluntary blood donation 

(VBD) to replace replacement donation (RD), RDs often show a higher seropositivity rate due 

to the psychological pressure of securing blood for relatives, which may lead to the potential 

concealment of high-risk behaviors.[4,16] The observed prevalence of HBsAg, being 

significantly higher than that of HIV or HCV, suggests that HBV remains a major public health 

concern in this region, likely due to a high carrier rate and the long window period inherent to 

HBV infection.[5,6,7,8,9] 

Furthermore, the wide variations in HCV seroprevalence reported across different 

Indian studies are often attributed to the use of varying sensitivity levels in diagnostic ELISA 

kits and regional variations in high-risk populations.[3,12,14] Our findings emphasize that while 

HIV prevalence remains low, it cannot be ignored, as transfusion of even a single unit of 

infected blood can have catastrophic, long-term health consequences for the recipient. Recent 

literature highlights that community-based camp donors typically exhibit lower TTI rates 

compared to in-house or replacement donors, reinforcing the necessity of mobile blood 

donation drives to reach healthier donor segments.[4,16] However malaria and syphilis were not 

detected in any of the screened blood donors. 

The integration of advanced screening methodologies, such as Nucleic Acid Testing 

(NAT), is highly recommended for the future to mitigate the risk of window-period 

transmission, especially in tertiary care settings where high volumes of blood products are 

utilized.[1,2,9] Ultimately, these results provide a critical evidence base for healthcare providers 

to improve post-donation counseling, ensure standard biomedical waste disposal for reactive 

units, and strengthen community education regarding the importance of safe, voluntary blood 

donation. 

 

 

CONCLUSION 

The longitudinal analysis provides a comprehensive snapshot of TTI prevalence in our 

Government hospital, Kakinada. The study confirms that while existing screening protocols 

are effective, the burden of HBV necessitates intensified vaccination awareness and more 

sensitive detection methodologies, such as NAT, where feasible. Future strategies should 

prioritize the transition to 100% voluntary donation, as it consistently correlates with safer 

donor profiles and lower TTI incidence. 
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