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ABS TRACT  
 

BACKGROUND 

Transfusion of blood and blood products is an essential component of patient care in 

various health care settings. Blood is collected from non-remunerated donors. Many 

infections can spread through the transfusion of blood and blood components. 

Testing of donor blood for infectious agents prior to transfusion of blood products 

increases blood safety. Mandatory testing of five transfusion transmitted infections 

is done prior to transfusion following manufacturer’s instructions and quality 

specifications. Prevalence study will help the blood transfusion services to select and 

implement the strategies effectively for blood safety. 

 

METHODS 

This is a descriptive study based on retrospective collection of data from available 

records. Donor results were recorded and maintained to ensure the traceability of 

specific donor. The data was collected from the blood donor records and registers 

pertaining to the 10 year period from 2007 to 2016. Samples seroreactive for human 

immunodeficiency virus (HIV) antibodies, hepatitis B, hepatitis C, malaria and 

syphilis were recorded and analysed. 

 

RESULTS 

A total of 1,73,027 donors donated blood during the ten-year period. Of these 1, 

65,824 were males and 7203 were females. Male to female ratio was 23:1. Hepatitis 

B surface antigen (HBsAg) seroreactivity is the most common which came to about 

419 in this 10-year period with a prevalence rate of 0.24 % or 24 reactive cases in 

every 10,000 donors. Prevalence rate of Hepatitis C and HIV infection was 0.09 % and 

0.035 % respectively. Rapid plasma reagin (RPR) and malaria reactivity was 0.02 %. 

 

CONCLUSIONS 

As safe blood supply is an important strategy of blood transfusion services, newer 

diagnostic tools should be implemented nationwide to overcome the problems with 

the window period and to detect infections with variant strains. 
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BACK GRO UND  
 

 

 

Blood transfusion system is an important component of health 

care system that has the responsibility of ensuring safe blood 

products for transfusion. Transfusion transmitted infections 

are those infections transmitted from one person to another 

through blood and blood products. These can be caused by 

various microbial agents like bacteria, viruses, parasites and 

prions. Patients during transfusion therapy are usually given 

large volumes of blood products. Transfusion process can lead 

to infectious and non-infectious complications in the 

recipients. Transfusion transmitted infections (TTI) continues 

to be a major delayed complication of blood transfusion. 

Transfusion transmitted infections (TTI) are caused by 

microbial agents that can cause morbidity and mortality in the 

recipients. Most of these microbial agents cause mild or 

asymptomatic infections. If symptomatic, would have long 

incubation period, sometimes takes months to years to 

develop symptoms. Some microbial agents may be in carrier 

state and few may cause latent infection and can remain stable 

in cold storage. The window period describes microbial agents 

not detectable in a screening test even though the individual 

may be infected. With widespread usage of blood components, 

infection can spread to multiple patients from a single donor. 

Major threats that remain undetected are seronegative donors 

in window period donating blood, presence of variant strains 

and immune silent donors. 

Among the transfusion transmitted infections, HIV 

infection is most dreadful as there is no cure for it. HIV can be 

transmitted sexually, vertically or through transfusing 

contaminated blood products.1,2 

Prevalence studies of TTI are mainly done in blood centres, 

where blood is collected from voluntary non-remunerated 

donors and that can inform about these diseases to the 

community.3-6 

Spread of transfusion transmitted infections (TTI) can be 

nosocomial when invasive medical procedures are done using 

contaminated equipments. Most of the TTI are sexually 

transmitted. Vertical transmission is from mother to baby 

which can occur at birth. High risk group include sex workers 

and intravenous drug users.7-11 Based on prevalence studies to 

enhance blood safety, quality management strategies should 

be implemented right from donor selection to various tests 

used to detect the diseases. 

 

 
 

ME TH OD S  
 

 

This was a case record based descriptive study conducted in a 

tertiary care centre which is a Government Medical College in 

Kerala. The study was based on retrospective collection of data 

from available records. The data was collected from the blood 

donor records and registers pertaining to the 10 year period 

from 2007 to 2016. All blood units collected in blood banks 

were tested mandatory for five diseases. Consent for testing 

was obtained from each donor prior to blood donation. 

Healthy blood donors were selected by a thorough screening 

process which included a detailed history taking and physical 

examination. The donor serum samples were analysed to 

detect anti HIV antibodies by enzyme-linked immunosorbent 

assay (ELISA) test. The donor serum samples were analysed to 

detect anti HCV antibodies by ELISA test. HBsAg antigen 

detecting ELISA test was used for Hepatitis B detection. 

Syphilitic antibody detection was done by RPR tests. Malarial 

antigen detection was done using immune-chromatographic 

pan malarial cards. Seroreactivity to infections were recorded 

in the respective screening registers. All the samples that were 

found reactive on initial testing were repeated in duplicate 

with the same samples and samples from the blood bags. 

Samples that were found reactive on repeat testing were 

considered as positive and included in the study. Any 

equivocal or indeterminate samples were discarded 

considering the safety of blood transfusion but were not 

included in the study. 

 

 

S ta ti s ti cal  An aly si s  

Descriptive analysis was done on collected data. Estimation of 

total prevalence during the period was done along with the 

annual prevalence from the collected data to find out trends. 

The proportion of positive cases among male and female 

donors was estimated and chi-square test for proportions was 

done to find out any significant difference between them. 

 

 
 

 

RES ULT S  
 

 

 

In blood centre, donors were screened before donation using 

standard questionnaire. Anthropometric examination and 

physical examination including vitals were done. Consent for 

blood donation and screening tests were taken prior to blood 

donation. Counselling was given to donors before donation. 

They were taught about the need and importance of regular 

voluntary donations and importance of screening for high risk 

diseases. Those who were found fit for donation only were 

given unique identification numbers and sent to blood 

collection area; others depending on various reasons, were 

deferred temporarily or permanently. Donor details were 

entered in appropriate registers. Soon after completing 

phlebotomy of donors, blood samples were collected in vials 

for doing infectious diseases screening and results were 

entered in registers. 

In the study subjects of 173027, 95.84 % were males which 

indicated that males were predominant donors in the blood 

centre. Female donors were only 4.16 % of total donors. Data 

pertaining to seroreactive samples was recorded. 

 

Year 
Anti-HIV 
Antibody 

Reactivity 

Total Annual 
Donations 

Anti-HIV Antibodies 

Prevalence in Percentage 

2007 23 14226 0.16 

2008 4 16742 0.02 

2009 3 15604 0.019 

2010 2 16703 0.012 

2011 0 16729 0 

2012 1 17160 0.005 

2013 2 16365 0.012 

2014 10 17863 0.056 

2015 9 20059 0.045 

2016 6 21576 0.03 

Total 60 173027 0.035 

Table 1. Prevalence of HIV 

 

Prevalence of HIV antibodies was 0.035 % which was less 

than national average of 0.19 %. That was 3.5 for every 10,000 
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donors. All these seroreactive donors were males. Males 

constituted to 95.84 % of total donors. There was no 

coinfection of other TTI and HIV recorded. There was a 

decreasing trend in the prevalence of HIV infection among 

donors. 

 

Year of 
Study 

HBsAg 
Reactivity 

Anti HCV 
Reactivity 

Hepatitis B 
and C 

Total TTD  

Reactivity 

2007 61 43 104 133 

2008 74 22 96 110 

2009 58 7 65 77 

2010 55 13 68 79 

2011 31 6 37 43 

2012 34 2 36 41 

2013 26 2 28 32 

2014 22 27 49 79 

2015 21 16 37 52 

2016 37 21 58 64 

Total 419 (59 %) 159 (22.4 %) 578 (81.4 %) 710 

Table 2. Proportion of Hepatitis B and Hepatitis C Seroreactivity 
among All Transfusion Transmitted Infections Reactive Samples 

 

81.4 % of total transfusion transmitted infections were 

caused by hepatitis B and C. As majority of the donor 

population were males, the seroreactivity was also high in 

males, 98.9 %. Chi-square test was done, P-value was 0.00 and 

hence statistically significant difference was there in the 

proportion of hepatitis B positive among males and females. 

Hepatitis B reactivity was 59 % of all other transfusion 

transmitted infections. Reactivity was high in the first five 

years than later years. 

 

Year 
HIV 

Reactivity 
HBsAg 

Reactivity 
Anti HCV 

Reactivity 

RPR Test for 
Syphilis 

Reactivity 

Total TTD 
Positivity 

2007 23 61 43 6 133 

2008 4 74 22 9 110 

2009 3 58 7 4 77 

2010 2 55 13 5 79 

2011 0 31 6 4 43 

2012 1 34 2 2 41 

2013 2 26 2 3 32 

2014 10 22 27 2 79 

2015 9 21 16 1 52 

2016 6 37 20 1 64 

Total 60 (8.45 %) 419 (59 %) 159 (22.4 %) 37 (5.2 %) 710 

Table 3. Proportion of Transfusion Transmitted Infections 

 

Year of 
Study 

Prevalence of 
HIV 

Antibodies in 
Percentage 

Prevalence of 
Hepatitis B in 

Percentage 

Prevalence of 
Hepatitis C in 

Percentage 

 

Prevalence of 
Syphilitic 

Antibody in 
Percentage 

2007 0.16 0.43 0.30 0.04 

2008 0.02 0.44 0.13 0.05 

2009 0.019 0.37 0.04 0.03 

2010 0.012 0.33 0.08 0.03 

2011 0 0.19 0.04 0.02 

2012 0.005 0.2 0.01 0.01 

2013 0.012 0.16 0.01 0.02 

2014 0.056 0.12 0.15 0.01 

2015 0.045 0.11 0.08 0.005 

2016 0.03 0.17 0.10 0.005 

Total 0.035 0.24 0.09 0.02 

Table 4. Prevalence of TTI 

 

59 % of total seroreactive cases was by hepatitis B, then 

comes hepatitis C, 22.4 %, HIV reactivity in the third position, 

8.45 %, RPR reactivity was 5.2 % and malarial antigen 

detection was in 4.9 %. 

Prevalence of HIV antibodies is 0.035 %, HBsAg is 0.24 %, 

anti HCV antibodies is 0.09 % and RPR reactivity is 0.02 %. 

Hepatitis B is most common TTI, then comes hepatitis C, HIV 

and syphilis. 

Seroreactivity to syphilis antibody is 0.02 % which is less 

than national average. There is a decreasing trend in RPR 

reactivity over the years. 

 

 
 

DI SCU S SI ON  
 

 

Screening of blood for infectious diseases represents an 

important strategy of blood safety. National AIDS Control 

Organisation recorded that the HIV prevalence in adults in the 

age group of 15 – 49 years was 0.26 %. In Kerala adult HIV 

prevalence was below 0.20 %.3,4 Prevalence of seroreactivity 

against HIV was studied among blood donors from different 

parts of the country. In an article from North India the 

prevalence rate was of 0.24 %.5 A study from South India, 

Kerala showed a prevalence rate of 0.2 %.6 In the present 

study, prevalence rate is 0.035 %, which is lower than National 

average of 0.19 %. for the five mandatory tests, seroreactivity 

to HIV is 8.45 % which is in the third position, hepatitis B and 

C in first and second position respectively. Present study also 

showed a decreasing trend in HIV infections. HIV transmission 

through blood is still a problem if the diagnostic tests of the 

donor blood in the window period fails to detect it. 

Hepatitis B virus (HBV) is an enveloped DNA virus, a 

member of hepadnavirus group. HBV once in the bloodstream 

travels to the liver where it replicates in the hepatocytes. The 

disease can cause chronic infections, liver damage, liver 

cirrhosis and liver cancers. The incubation period may vary 

from 30 to 180 days. Perinatal transmission and horizontal 

transmission of hepatitis B virus occur in endemic regions 

where the prevalence of HBsAg is high ≥ 8 %.7,8 In India, 

prevalence of hepatitis B among general population comes in 

intermediate zone which is 2 - 7 %.9 Hepatitis B prevalence in 

the present study is 0.24 %, against the National average of 

0.98. Out of the five transfusion transmitted infections, 

hepatitis B constitutes to 59 % of infection. Co-infection of HIV 

and HBV are common, but no such co-infections were detected 

in the present study. 

        Hepatitis C virus is a contagious, blood borne virus capable 

of causing asymptomatic infections. It can cause both acute 

and chronic infections. Hepatitis C virus causes chronic 

progressive liver diseases leading to liver damage, liver failure, 

liver cirrhosis and cancers. Hepatitis C cancers are one of the 

most common indication for liver transplantation. Though 

antiviral drugs are there for treatment of Hepatitis C but no 

effective vaccine is available. Exposure to small quantities of 

contaminated blood can spread the disease. It can spread 

through contaminated needles and if infection control 

practices are not efficient can spread through hospitals, in 

communities with high prevalence of Hepatitis C. Many are 

unaware of their infection as 80 percent of infected persons 

are not having any symptoms.10,11 Chi-square test was 

performed but failed to find out the statistical significance of 

prevalence in male and females for anti HCV reactivity. No 

significance was detected as P-value 0.07. 
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Figure 2. Chart Showing the Trends of TTI 

 

        
Some region are endemic for HBV with prevalence more 

than or equal to 8 %.12 HBV prevalence from different parts of 

India vary, and in one study, an increasing trend of HIV, HBV 

and HCV were observed.13 A study done in North India found 

that 0.39 % donors were reactive to HCV antibody detection 

tests.14 Another blood donor study from Andhra Pradesh 

showed a seroreactivity of HIV was 0.39 % and syphilis 0.08 

%.15 As mode of spread was through sexual route, HIV and 

syphilis coinfections were common. A national household 

survey found out that syphilis prevalence was high in HIV 

infected people.16 But no such coinfections were noted in the 

present study. 

The prevalence of TTI in a region reflects the prevalence of 

infections in donor population. If the prevalence of TTI is high 

in an area, the prevalence in donor population will be high and 

risk of transmission to recipients will also be high. Effective 

steps have to be implemented for blood safety. Quality of blood 

transfusion services has to be strengthened nationwide right 

from donor selection to judicious use of blood products in the 

recipient. 

 

 
 

 

CONC LU S ION S  
 

 

 

Safe blood supply is an important strategy of blood transfusion 

services. Non-remunerated voluntary donor selection is very 

important to minimise the risk of infections. The lower 

prevalence of transfusion transmitted infections in the donor 

population reduces the rate of discarding of blood products. 

Newer diagnostic tools have to be implemented nationwide to 

detect infections in the window period and to detect infections 

with variant strains. 
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full text of this article at jemds.com. 
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