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ABSTRACT: Introduction: The goal of BTS (Blood Transfusion Service) 

is to provide safe and quality blood and blood products to needy patients. In 

developing and underdeveloped countries, there exists a gap between the 

demands and supply of blood products. Since 100% voluntary blood 

donation is not achieved, we rely on replacement donors also. Hence this 

study was attempted to assess the seroprevalence of TTI (transfusion-

transmitted infection) in blood donors and to compare the seroreactivity rate 

between voluntary and replacement donors. Materials and Methods: This 

retrospective study was done on the blood donors over the period of 4 years 

from January 2020 to December 2023 in a tertiary care hospital. Donor 

samples were screened for the five mandatory TTIs, viz., HIV (human 

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

syphilis, and malaria. Results: A declining trend in HBV was evident from 

2020 to 2023. Prevalence of syphilis was highest in 2022. No marked change 

noted with HIV and HCV. The TTI rate in non-remunerated voluntary blood 

donors (NRVBD) was 1.06%, and in replacement donors (RD) it was 1.04%. 

No statistical significance found between the NRVBD and RD with regard to 

seroprevalence of HIV, HBV, HCV, and syphilis or overall prevalence of 

TTI. Conclusion: Replacement or Unpaid family donors can be accepted by 

following strict donor criteria, thorough pre-donation counseling, promotion 

of self-exclusion of donors with high-risk behavior, and practicing more 

sensitive TTI screening techniques. 

INTRODUCTION: Blood transfusion is 

inevitable in the field of medicine. Blood banking 

is involved in the process of collection, processing 

and issue of safe and quality blood products to the 

needy patients.  

QUICK RESPONSE CODE 

 

DOI: 
10.13040/IJPSR.0975-8232.16(1).227-33 

This article can be accessed online on 
www.ijpsr.com 

DOI link: https://doi.org/10.13040/IJPSR.0975-8232.16(1).227-33 

Comprehensive legislation to ensure quality control 

on collection, testing, storage, distribution and 

infusion of blood and blood components was 

formulated by the Drug Controller General of India 
1
.  

WHO estimates that blood donation by 1% of the 

population is generally the minimum needed to 

meet a nation’s most basic requirements for blood 
2
. In India, there are huge variations in the 

estimated demand, supply and utilization of blood 

and blood products due to the low volume of 
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voluntary blood donation, lack of awareness, 

irrational demand, poor supply chain management 

system etc 
3
. The demand for blood in developing 

countries is to support acute hemorrhage during 

pregnancy-related complications, new-born care 

especially in pre-term infants, management of 

sepsis, hemorrhagic disease of the new-born, 

chronic anemia, HIV (Human immunodeficiency 

virus) related anemia, micronutrient deficiencies 

etc 
4
. 

Non-remunerated Voluntary donors (NRVBD) are 

recognized to be the safest donors because they are 

motivated by altruism and the desire to help others 

and by a sense of moral duty or social 

responsibility. A number of studies have reported 

significantly lower prevalence of transfusion-

transmitted infection (TTI) markers among 

voluntary donors compared with other types of 

donors 
5
. In South Asia region, Singapore blood 

services reported a declining trend of blood donors 

that could potentially cause challenges to face 

demand that was growing at 3-5%. However, in 

many countries, this was paralleled by reduced 

clinical demand through modern technologies and 

blood-less procedure 
6
. Because of the gap in 

demand and supply, blood centers in India are also 

dependent on replacement donors (RD). 

In India, mandatory screening test for blood and its 

products before transfusion are for HIV, HBV 

(Hepatitis B virus), HCV (Hepatitis C virus), 

Malaria and Syphilis 
7
. Blood for transfusion is also 

a potentially scarce resource with significant risks 

as a biological material, including transfusion-

transmitted infections 
8
. Evaluation of data on the 

incidence of TTIs among blood donors permits an 

assessment of the accurate estimation of risk of 

TTIs, which helps in the formulation of long-term 

strategies to improve public health and to prevent 

spread of disease in local population
 9

. Despite 

effective strategies and plans, disease transmission 

still occurs due to the high cost of screening, lack 

of trained staff, laboratory testing errors, and the 

inability of the test to detect the disease in the 

window period of infection 
10

.
 
 

Hence, we formulated a study to assess the 

seroprevalence of TTI in blood donors in the past 4 

years and to compare the TTI positivity rate 

between voluntary and replacement donors.  

The study provides the burden of TTI in the healthy 

population and helps us to assess the reliability of 

RD as a blood donor. 

Aim: To determine the seroprevalence of TTI- 

HIV, HBV, HCV, Syphilis and malaria in blood 

donors during a period of 4 years in a tertiary care 

hospital. To compare the TTI positivity rate 

between NRVBD and RD. 

MATERIALS AND METHOD: This 

retrospective study includes all the eligible 

NRVBD (both in-house and camp) and RD over 

the period of 4 years from January 2020 to 

December 2023 in a tertiary care hospital. The 

donors were requested to fill in the donor 

questionnaire properly, and we provided pre-

donation counseling followed by a thorough 

physical examination. Informed consent was 

obtained from all the donors that their blood will be 

tested for the five mandatory TTIs and whether 

they wish to be informed about a reactive test result 

or not. Donors were free to self-defer if they had 

any risk behavior that was mentioned in the donor 

questionnaire.  

The pilot sample was subjected to TTI screening 

for HIV, HBV, HCV, syphilis, and Malaria.  

Human Immunodeficiency Virus (HIV) 

Serology: Fourth Generation ELISA was used to 

diagnose HIV antibodies to HIV‑1 and HIV‑2. 

Hepatitis B Virus (HBV) Serology: Third 

Generation ELISA was used to diagnose Hepatitis 

B surface Ag (HBsAg). 

Hepatitis C virus (HCV) Serology: Third 

Generation ELISA was used to diagnose anti-HCV 

antibodies. 

Syphilis Serology: Rapid plasma reagin testing or 

venereal disease research laboratory. 

Malaria: Rapid Card Test: If any of the samples 

was found positive in duplicate (one with the pilot 

tube sample and the other from the blood bag 

sample), then the donors were called for post-

donation counseling. As per the TTI screen 

positivity, the donors were referred to the 

respective department of the hospital for further 

management.  
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Donor, if not responding to the first call, we had 

contacted through phone for another 2 times. 

Again, if there was no response, we had notified 

through the letter. The donors who did not respond 

to these notifications were considered non-

responders. In each and every step we maintained 

confidentiality. In the letter communication, we 

informed them that their test result was abnormal 

and requested them to report to the blood bank. A 

TTI seroreactive donor follow-up register is 

maintained, in which the donor’s personal details 

were entered. 

Statistical Analysis: Data were analyzed using the 

SPSS (version 15) statistical software package 

under the Windows 7 operating system for IBM-

compatible PC. The graphic presentation was 

achieved using Excel 2010 software. Qualitative 

data were described as numbers and percentages 

and were compared between the two groups of 

donors using the chi-square test. Results were 

considered statistically significant when the P value 

was <0.05 and highly statistically significant when 

the P value was <0.001. 

RESULTS: Total number of donations from 

January 2020 to December 2023 was 38,770, with 

38,163 male donors (97.53%) and 607 female 

donors (2.46%) Table 1. The voluntary donations 

and replacement donations were 25,536 (65.86%) 

and 13,234 (34.15%), respectively. The yearly 

distribution of NRVBD and RD was depicted in 

Fig. 1. Among the 25,536 voluntary donations, 

24,456 donors were outdoor camp donors, and the 

remaining 1,080 were in-house donors. In these 

total donations (38,770), repeat donors were 

28,432, and first-time donors were 10,338.  

Nearly 23 donors who came for in-house donation 

had self-excluded after pre-donation counseling. 

 
FIG. 1: YEARLY DONOR DISTRIBUTION 

TABLE 1: SEX DISTRIBUTION IN DONORS 

Year Males Females 

2020 7428 86 

2021 8978 105 

2022 10920 194 

2023 10837 222 

Total 38163 (98.43%) 607 (1.57%) 

Total numbers of TTI-positive donors were 408 

(1.05%). First-time donors had higher TTI 

positivity rate (1.66%) than repeat donors (0.83%) 

with the statistical significance of p-value at 0.000. 

The prevalence of TTI in male and female donors 

was 1.06% and 0.329%. Among the TTI-positive 

donors, 406 were males and 2 were female donors. 

Both TTI-positive female donors had HBV. The 

prevalence of HIV, HBV, HCV, and syphilis was 

0.043% (17), 0.74 % (286), 0.103% (40), and 

0.167% (65), respectively Table 2. Since all donors 

were negative for malaria, we had excluded it from 

analysis.  

TABLE 2: PREVALENCE OF TTI – HIV, HBV, HCV AND SYPHILIS IN EACH YEAR 

TABLE 3: PREVALENCE OF TTI – HIV, HBV, HCV AND SYPHILIS IN NRVBD AND RD 

Year HIV- V HIV-R HBV-V HBV-R HCV-V HCV-R Syphilis-V Syphilis-R 

2020 2 - 42 27 6 5 2 1 

2021 1 - 51 21 4 3 3 2 

2022 4 3 58 23 7 3 30 13 

2023 5 2 39 25 8 4 9 5 

Total 12 5 190 96 25 15 44 21 

V-voluntary donors; R-Replacement donors.

Year HIV HBV HCV Syphilis TTI-positivity rate 

2020 02 69 11 03 1.13% 

2021 01 72 07 05 0.93% 

2022 07 81 10 43 1.26% 

2023 07 64 12 14 0.87% 

Total 17 (0.043%) 286(0.74%) 40(0.103%) 65 (0.167%)  
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FIG. 2: TREND IN SEROPREVALENCE OF TTI – HIV, 

HBV, HCV AND SYPHILIS IN 4 YEARS PERIOD 

The number of donors increased gradually from 

2020 to 2023, and the seroreactivity decreased over 

the years except for the year 2022 due to the higher 

prevalence of syphilis Fig. 2. The prevalence of 

HBV was the highest among all TTI in the 

consecutive 4 years, and a changing trend in 

syphilis reactivity had been noted in 2022, with the 

highest prevalence of 43 donors Table 2. The total 

number of TTI-positive donors in NRVBD was 

271, and in RD it was 137 Table 3. The TTI rate in 

NRVBD was 1.06%, and in RD was 1.04%. No 

significance was found between NRVBD and RD 

when comparing the overall TTI positivity rate and 

specific TTI positivity rate Table 4. The trends of 

specific TTI between NRVBD and RD during the 

study period were shown in Fig. 3-6.  

TABLE 4: SPECIFIC TTI POSITIVITY RATE IN NRVBD AND RD AND COMPARED WITH CHI-SQUARE (X2) TESTING 

  NRVBD RD X
2 

p-Value 

HIV Positive 12 (0.047%) 5 (0.038%) 0.17 0.68 

Negative 25524 (99.95%) 13229 (99.96%) 

HBV Positive 190 (0.744%) 96 (0.73%) 0.041 0.84 

Negative 25346 (99.25%) 13138 (99.27%) 

HCV Positive 25 (0.098%) 15 (0.11%) 0.202 0.65 

Negative 25511 (99.9%) 13219 (99.89%) 

Syphilis Positive 44 (0.172%) 21 (0.16%) 0.097 0.76 

Negative 25492 (99.82%) 13213 (99.84%) 

Overall TTI Rate Positive 271 (1.06%) 137 (1.03%) 0.056 0.81 

Negative 25265 (98.93%) 13097 (98.96%) 

 Repeat donors First-time donors  

 Positive 236 (0.83%) 172 (1.66%) 50.607 0.000 

Negative 28196 (99.16%) 10166 (98.33%) 

 
FIG 3: TTI POSITIVITY RATE IN NRVBD AND RD IN 2020. V-Voluntary, R-Replacement 

 
FIG. 4: TTI POSITIVITY RATE IN NRVBD AND RD IN 2021. V-Voluntary, R-Replacement 
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FIG. 5: TTI POSITIVITY RATE IN NRVBD AND RD IN 2022. V-Voluntary, R-Replacement 

 
FIG. 6: TTI POSITIVITY RATE IN NRVBD AND RD IN 2023. V-Voluntary, R-Replacement 

DISCUSSION: India, being a developing country, 

the need for blood and blood components was high 

since the demand always surpassed the supply. This 

had led us to depend on replacement or unpaid 

family donors. Developed countries indicated a 

decline in the collection and utilization of blood. In 

the United States, the overall blood collection 

declined by 9%, and the units of blood transfused 

dropped by 8.2% between 2008 and 2011
3
. 

However, the demand for blood and blood products 

seems to be still high in developing and 

underdeveloped countries. The study focused on 

assessing the seroprevalence of TTI among blood 

donors and comparing the seroreactivity among 

NRVBD and RD during a period of 4 years. In the 

total 38,770 donors, 38,163 donors (98.43%) were 

male donors, and the remaining were female donors 

(1.57%) Table 1. It was similar to other studies 

conducted by Nilam Hardik Patel et al. (95.93% 

were males and 4.06% were females), Chandekar, 

et al. (91.79% were males and 8.21% were female 

donors), and Jigna Patel et al. (97.3% were males 

and 2.7% were females) 
10, 11, 12

. The major reason 

for deferral among female donors was low donor 

turnover and temporary deferral conditions like low 

hemoglobin values, underweight, and fear of pain. 

In the total donors, 65.86% were NRVBD and 

34.15% were RD. Similar to our study, NRVBD 

was higher than RD in many Indian studies 
9, 13.

 

The increase in voluntary donations was attributed 

to the increasing public awareness program and 

involvement of government bodies like NACO 

(National AIDS Control Organization) that actively 

propagate voluntary donation in our country. 

However, many recent studies have reported 

increased numbers of RD 
8, 9, 12, 14

.  This showed 

that RD was the largest group of blood donors in 

these regions.  

The overall prevalence of TTI in total donors was 

1.05%, and it was less when compared to other 

studies 
8, 11, 12

. The prevalence of HIV, HBV, HCV, 

and syphilis was 0.043% (17), 0.74 % (286), 

0.103% (40), and 0.167% (65), respectively Table 

2.  As in most other Indian studies HBV had the 

highest seropositivity rate 
9, 12, 15

. A Decline in 

HBV seropositivity in donors was observed from 

2020 to 2023. The lower prevalence of TTI in this 

study was attributed to large number of outdoor 

camps, proper pre-donation counseling, promoting 

self-exclusion of donors having risk behavior and 

proper TTI screening. Similar to the current study, 

low seropositivity for individual TTI (0.28% for 

HBsAg, 0.12% for HCV, 0.01% for HIV, and 
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0.004% for syphilis) and overall TTI prevalence 

(0.42%) was noted in a study by Adhikary M et al.
 

16
. In studies with an increased number of RD, the 

seroprevalence of individual TTI markers and 

overall prevalence of TTI were high 
8, 12

. In 

contrary to that, a study by Cheema et al., with 

higher unpaid family donors, reported a low overall 

TTI prevalence rate of 1.07% 
14

.  

Statistical significance was found between repeat 

donors and first-time donors with respect to TTI 

prevalence, with an increased positivity rate in 

first-time donors. Similarly, TTI prevalence was 

high in first-time donors in some studies 
13, 17

. This 

might be due to a lack of awareness about TTI 

among the donors, not revealing any high-risk 

behavior and window-period donations.  

The prevalence of TTI in NRVBD was 1.06%, and 

in RD it was 1.04%. No statistical significance 

found between the NRVBD and RD with regard to 

seroprevalence of HIV, HBV, HCV, and syphilis or 

overall prevalence of TTI, whereas many studies 

showed a statistical significance between voluntary 

and replacement donors 
10, 12, 17

.  

In these studies, the replacement or the unpaid 

family donors (RD) form the major donor pool; 

hence a significant difference was found in the TTI 

positivity rate between the two groups with high 

seropositivity among the RD. Whereas in a study 

by Tambse et al., though the RD were lesser 

(8.37%) than voluntary donors (91.63%), TTI 

seropositivity rate was significantly high in the RD
 

18
. 

In the present study, no significant difference was 

found with regard to TTI positivity rate over the 

study period from 2020-2023 in the blood donors. 

Whereas in a study from 2001-2016 by Shrivastava 

et al., the trend of percentage of seropositivity 

drastically decreased from 2001 to 2016 and it was 

statistically significant when the prevalence of 

HBV, HCV, HIV, and syphilis was compared. This 

was attributed to the achievement of 100% of 

voluntary blood donors since 2007
 17

. Low 

prevalence of TTI in RD in this study was 

attributed to strict donor criteria, proper pre-

donation counseling, and allowing self-exclusion of 

donors with high-risk behavior and improved TTI 

screening techniques.  

CONCLUSION: Blood donation by 1% of the 

population is generally taken as the minimum need 

to meet a nation’s basic requirements for blood 
2
. 

Though 100% voluntary blood donation is 

reiterated by WHO, developing countries like India 

are dependent on replacement donors also. In this 

study, 65.86% were voluntary donors and 34.15% 

were replacement donors, and we found no 

significant difference between the voluntary and 

replacement donors with respect to TTI 

seroreactivity. The mixed health care system with a 

huge proportion of unregulated private sector, 

changing epidemiological and demographic 

patterns, inequitable distribution of health services, 

and ever-increasing population size, and the 

estimation or forecasting of blood requirements in 

India has pose a challenge to maintain an adequate 

supply of safe blood and its products 
3
. Hence, 

replacement or Unpaid family donors can be 

accepted by strict donor criteria, thorough pre-

donation counseling, promoting self-exclusion of 

donors with high-risk behavior, and practicing 

more sensitive TTI screening techniques. By this 

way we can also increase the voluntary donors by 

creating proper awareness among the replacement 

donors and absorbing them into the donor pool. 

Hence it is essential to have a national blood policy 

in place to monitor the blood transfusion services, 

to implement more sensitive TTI screening assays 

like nucleic acid testing, and to form an integrated 

information system of TTI-positive blood donors in 

all blood centers. 
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