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ABSTRACT 
Background: Advanced techniques like Chemilumenescence and NAT are being used to eliminate the risk of TTIs. Safety 
measures starts right from the donor screening and donor history questionairre by which individuals who are infected with 
pathogens having acute symptoms are likely to self defer that will reduce the chance of TTIs among the recepient population 
during window period. Objectives: To determine the seroprevalence and trends of major transfusion transmissible infections 
in blood donors. Material and Methods: A cross-sectional retrospective study (2019-2022) was conducted in the 
Department of Blood Transfusion Medicine (Blood Centre), Government Medical college and associated hospital, Rajouri, 
Jammu and Kashmir, India. Serum samples were tested by enzyme-linked immunosorbent assays (ELISA) for the presence 

of hepatitis B surface antigen (HBsAg), and antibodies to human immunodeficiency virus (HIV-1/2), hepatitis C virus 
(HCV). Syphilis and Malaria screening was done by rapid card method. Results: A total of 5682 apparently healthy blood 
donors were tested. Out of which 4119 (72.49%) were replacement donors and 1563 (27.50%) were voluntary donors. The 
majority of them were males 5648(99.4%) and aged between 31 -40 years(46.4%). A total of 49 (0.86%) donors had 
serological evidence of infection with at least one pathogen. Among them 4(8.16%) were voluntary donors donated in 
outdoor camps out of which  2 were females having  HCV positive.3 had responded to the call and after confirmation, were 
referred to the concerned department for treatment.   45(91.8%) were replacement donors, 10 had responded to the calls, 4 
were confirmed and were referred  for treatment rest all were non responders. Bivariate analysis of gender- wise prevalence 

of HCV was statistically significant (p<0.001) but HBV has no statistical significance(p=1). Year-wise seroprevalence and 
trend of TTIs shows a high significance(p<0.001).  The positivity rates of HBV, HCV and HIV, syphilis and malaria were 
17(0.29%), 32(0.56%) and 0%, 0% and 0% respectively. Trends for TTIs (Hepatitis) showed a significant increase for the 
year 2020 (0.18%) to 2022(1.58%) with the increase in the number of donations. Conclusion: A significantly high 
prevalence of TTIs was detected and it remains to be the greatest threat to the safety of blood. Chemilumenescence and NAT 
testing should be adopted to detect the virus within shortest possible incubation time.   
Key Words: Transfusion Transmitted Infections(TTIs), Hepatitis B Virus(HBV), Hepatiis C Virus(HCV), Human 
Immunodeficiency Virus(HIV 1/2) 
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Commercial-Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as 
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INTRODUCTION  
Blood donation saves millions of lives, however the 
recipients of blood are at a higher risk of exposure to 

transfusion transmissible infections(TTIs). Therefore, 

the likelihood of TTIs such as HIV, HBV, HCV, 

Syphilis are still remain a sustainable threat for blood 

centres and transfusion facilities[1]. 
Transfusion transmissible infections are the infections 

that are transmissible from person to person through 

parentral administration of infected blood or blood 

products. more deadly viruses that are capable to cause 
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these infections are HIV, HBV, HCV, Syphilis and 

less commonly are malaria, toxoplasmosis, brucellosis 

and other viral infections. These infections carry long 

term consequences for the recipients, families and 

communities since the infected person represents a 
pool for the infection and can transmit the disease 

during its incubation period[2].  

Safe blood supply begins with the proper donor 

selection by taking detailed donor history and physical 

examination, screening of donors for high risk 

behaviour by the expert councellor that gives the 

donors  a chance of self exclusion. Implementation of 

advanced screening techniques and procedures that 

can detect the virus genetic material with in the 

shortest possible time can eliminate the risk of 

acquiring TTIs[3]. 

Infections due to Hepatitis B virus(HBV), Hepatitis C 
Virus(HCV) and Human Immunodeficiency Virus 

(HIV) are the major health concerns[4]. Chronic 

hepatitis, cirrhosis and hepatocellular carcinoma have 

been associated with blood borne hepatitis C 

viruses[5]. This virus is widespread worldwide, 

ranging from 0.2% to 40% in different regions[6]. 

HCV infections are believed to affect nearly 

170million people worldwide[7]. Approximately 3.5 

million new cases occur annually and about 21.3 

million people are estimated to be carrying the HCV 

virus in the eastern Mediterranean region[8]. 
Additionally, recent data have indicated that hepatitis 

B and C kill about 1.1 million people and infect 

another 3.0 million annually[9]. 

The prevalence of TTIs among blood donors varies 

between high and low income countries. It was 

reported that the prevalence of HIV, HBV, HCV and 

Syphilis inhigh income countries  are 0.003%, 0.03%, 

0.02% and 0.05%  respectively. While in low income 

countries, prevalence of these infections is higher; 

1.08%, 3.70%, 1.03% and 0.90% respectively. These 

differences reflect the variation in the prevalence of 

developed and underdeveloped countries and health 
status of the population of these countries[10]. 

The prevalence of TTIs can reveal the problem of 

inapparent and unnoticeable infections in healthy 

looking members of general population and also 

provide data that is important in formulating the 

strategies for improving the management of a safe 

blood supply[11].  

 

AIMS AND OBJECTIVES 

This study was conducted to determine the sero-

prevalence and trends of major transfusion 
transmissible infections in blood donors. 

 

MATERIAL AND METHODS 

A cross-sectional retrospective study was conducted in 

the blood centre of GMC and Associated Hospital 

Rajouri, a tertiary care teaching hospital in Jammu and 

Kashmir, India. This study was done on the apparantly 

healthy looking blood donors who donated blood in 

both indoor and outdoor camps and   data were 

collected for a period of 4 years from January 2019 to 

December 2022. Socio-demographic and general 

health information of the blood donors registered at 

the blood centre were extracted. All the donors were 

given donor questionnaire form which has information 
about the socio-demographic profile of the donors, 

previous donation history, type of donor either 

voluntary or replacement. General health checkup of 

the donor in terms of any long term disease or history 

of any medication or any high risk behaviour had been 

done by the trained doctor.  Trained staff collected 5ml 

of blood from the diversion pouch attached with the 

blood bag following all standard aseptic techniques. 

Blood specimen collected  in the red clotted vial were 

centrifuged and were analyzed for antibodies to HIV 1 

and 2, HBsAg and HCV by ELISA. Test for syphilis 

was done by VDRL. The ethics committee of the 
institute approved the study.   

Inclusion criteria for blood donation were those donors 

who fulfill the eligibility criteria, given informed 

consent for testing their blood for these major TTIs 

and were replacement and voluntary non-remunerated 

blood donors. 

Exclusion criteria for blood donation were current 

history of medication, recent history of having 

undergone a surgical procedure, serious illness, 

previous blood transfusions, weight <45 kg, age <18 

and >60 years for first time donor and >65 for 
repeated donor, pregnant and lactating women. No 

professional donor was bled. 

Two kits are used based on WHO recommendation for 

two different testing strategies involved in ELISA and 

simple or rapid essays for surveillance. In house 

positive and negative controls are performed for each 

serological test. 

 

*HIV screening is done using Erba Lisa 3rd 

generation and Merilisa  HIV generation 4 from 

the year 2022 onwards.(ELISA) 

*HBsAg screening is done using Erba Lisa 
HBVgeneration 3 and Merilisa HBsAg. (ELISA) 

*HCV screening is done using Erba Lisa HCV and 

Merilisa HCV generation 3. (ELISA) 

*Malarial parasite screening is done using Angstram 

and Malascan malaria rapid card. 

*Syphilis screening is done using Serocheck Tp 

VDRL rapid card. 

Patients suffering from any of infections are referred 

to the concerned departments for the necessary 

treatment. 

 

STATISTICAL ANALYSIS 

The data was extracted from the records and entered in 

microsoft excel. frequencies and percentage were used 

for the description of blood donors. Infections 

positivity rate was calculated for each year to identify 

the trends throughout 4 years. p value was obtained 

using bivariate analysis of categorical variables. Data 

was presented in tabulated format. A p value less than 

0.05 was considered as significant level. 
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RESULT  
A total of 5682 apparently healthy blood donors were tested during a period of four years. The results were 

interpreted and following details were drawn.  

Table 1: Blood collection during study period 

Study Year Blood units collected 

2019 664 

2020 1087 

2021 1729 

2022 2202 

Total collection 5682 

Table 1 showing the year wise collection of blood units, year 2019 show the lowest collection (664), and the 

highest collection was found in 2022(2202). The number of donations has increased from 664 in 2019 to 2202 in 
2022. 

 

Table 2: Gender-wise distribution of Voluntary and Replacement donor 

Year Voluntary Donor 

 

Replacement Donor Grand Total 

Male Female Total Male Female Total 

2019 384 2 386 278 0 278 664 

2020 171 3 174 909 4 913 1084 

2021 551 0 551 1171 7 1178 1729 

2022 445 7 452 1739 11 1750 2202 

Total 1551 12 1563 4097 22 4119 5682 

Table 2 shows that out of total blood donors, 4119 

(72.49%) were replacement donors and 1563 (27.50%) 

were voluntary donors. The majority of them were 

males 5648(99.4%) and 34 (0.59%) were females 

blood donors. The highest voluntary donation was 

seen in 2021(551). The overall voluntary blood 

donation has decreased and replacement blood 

donation has increased. The year wise distribution of 

voluntary and replacement donations was considered 

as significant having p value <0.001. The distribution 

of males and females among voluntary and 

replacement donations was not considered as 

significant as the p value is 0.3 which is more than 

0.05.  

 

Table 3: Year wise prevalence of TTIs among blood donors  

 

Table 3 shows 

the overall 

positivity rates of HBV, HCV and HIV, syphilis and malaria  were 17(0.29%), 32(0.56%) and 0%, 0% and 0% 

respectively as no case of HIV, Malaria or syphilis was detected. 

 

Fig1.  Year wise trend of total TTIs prevalence among blood donors  

 

Year Total collection HBV Positive HCV Positive Total positive (%age) 

2019 664 1(0.15%) 1(0.15%) 2(0.3%) 

2020 1087 1(0.09%) 1(0.09%) 2(0.18%) 

2021 1729 03(0.17%) 07(0.4%) 10(0.57%) 

2022 2202 12(0.54%) 23(1.04%) 35(1.58%) 

Total 5682 17(0.29%) 32(0.56%) 49(0.86%) 
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Fig. 1 shows the year wise trends for TTIs (Hepatitis) showed a significant increase for the year 2020 (0.18%) to 

2022(1.58%) with the increase in the number of donations. 

 

A total of 49 donors had serological evidence of 

infection with at least one pathogen.  Seropositivity 
distribution in the study with an average prevalence of 

0.86% showed highest trends of prevalence in the 

years 2022 (1.58%) followed by 2021(0.57%), 

2019(0.3%) and 2020(0.18%) with the increase in the 

number of blood donations. Among them 4(0.25%) 

were voluntary donors donated in outdoor camps out 

of which  2 were females having  HCV positive. 3 had 

responded to the call and after confirmation, were 
referred to the concerned department for treatment.   

45(1.09%) were replacement donors, 10 had 

responded to the calls, 4 were confirmed and were 

referred for treatment rest all were non responders. 

One donor has dual infection of HCV and HBV 

detected in 2022. 

 

Table 4:  Gender-wise Prevalence of Transfusion Transmitted Infections among blood donors 

Gender Total donations HBV  

 

p value= 1 

HCV  

 

p value<0.001 
Male 5648 17(0.29%) 30(0.52%) 

Female 34 0 2(0.03%) 

Total 5682 17 32 

Table 4 depicts that bivariate analysis of gender-wise prevalence of Hepatitis C infection was more among both 

males and females and was considered as statistically significant (p<0.001)whereas no case of hepatitis B 

infection was seen among  females and was not considered as  statistically significant as p value is more than 

0.05. 

 

Table 5:  Age-wise Prevalence of Transfusion Transmitted Infections among blood donors 

Age Group(years) HBV HCV Total Percentage(%) 

18-30 4(0.07%) 6(0.10%) 1578 27.7% 

31-40 8(0.14%) 17(0.29%) 2639 46.4% 

41-50 5(0.08%) 8(0.14%) 1352 23.7% 

>50 0 1(0.017%) 113 1.98% 

Total 17(0.29%) 32(0.56%) 5682  

Table 5 shows that age group between 31-40 years has maximum number of donors and prevalence of TTIs is 

also very high among them (46.4%).  

 

DISCUSSION 

Blood transfusion saves millions of lives every year 

but these are not without risk. Unsafe and untested 

blood always remains a threat to the spread of 

transfusion transmissible infections. Prevalence of 

TTIs varies from region to region depending on the 

uinits of blood transfused in that particular 

population[12]. There were long list of pathogens, 
which can be transmitted through blood transfusions 

[13][14]. This was found to be an important issue due 

to high prevalence of asymptomatic carriers in the 

society which happens because of  concealing medical 

history by   paid professional blood donors, blood 

donations during the window period of infections and 

quality systems[15]. 

It is important to address the fact that safe blood is 

considered a universal right and it should not cause 

any harm. Thus, it should be fully screened and 

ensured not be contaiminated by any transmissible 
infection[16]. Blood donors represent the healthy 

members of the community and prevalence of TTIs 

among blood donors differs throughout the world and 

it can indirectly reflect the burden variations among 

these population[17]. 

In this study, the predominance of blood donations 

was by males (99.4%) which is consistent with the 

studies conducted by Alharazi T et al [18], Valerian 

DM et al[19], Siraj N et al [20]. Prevalence of 

transfusion transmitted infections is more among male 

donors(0.82%) than female donors(0.03%). The higher 

deferral rates among women were due to medical 

unsuitability, anemia, pregnancy and breastfeeding. 

The majority of blood donors in this study were 

replacement donors(72.94%) compared to 27.50% 

who were volunteers which is similar to the study 

conducted by Alharazi T et al[18].Our study is 
inconsistent with the study conducted by Heyredin I et 

al[21] which reports that 30.8% were replacement 

donors and 69.2% were volunteers. These variations 

are due to public awareness of the importance of blood 

donation. The present study illustrated that 0.25% of 

volunteers and 1.09% of replacement donors had 

transfusion transmitted infections. More donors were 

in the age group of 31-40 years and the prevalence of 

TTIs were more among this age group which is 

consistent with the study conducted by Aabdien et 

al[17] but inconsistent with the study conducted by 
Chauhan SC et al[2] which showed prevalence is more 

among 18-30 age group.  

In this study, the overall prevalence of TTIs was 

0.86% which is consistent with the studies conducted  

by Dhruva GA et al(0.93%), Yasmeen I et 

al(0.43%)[22,23] but lower than the studies  conducted 

by Vinit A et al(1.1%), Bhawna S(1%)[24,25]. 

prevalence of HCV and HBV infection in our study 

was 0.56% and 0.29% respectively which is consistent 
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with the studies conducted by Yasmeen I et al [23], 

Aabdien M et al[17], Qureshi MZ et al[26] but lower 

than the study conducted by Farooqi et al[27].Studies 

showing prevalence of different TTIs conducted in 

various parts among blood donors are shown in table 

6.  

Table 6: Prevalence of TTIs among different studies  

Studies HCV HBV 

Aabdien M et al[17] 0.60% 0.30% 

Chauhan SC et al[2] 0.16% 0.68% 

Farooqi et al [27] 3.21% 2.54% 

Yasmeen I et al[23] 0.17% 0.24% 

Raina S et al[28] 0.21% 0.49% 

Shrivastav A et al[29] 0.16% 0.3% 

Bhawna S et al[25] - 0.63% 

Handoo S et al[30] 0.16% - 

Makroo et al[31] 0.43% 1.18% 

Malik S et al[32] - 0.51% 

Present Study 0.56% 0.29% 

 

The overall positivity rate of transfusion transmissible 
infections among blood donors was assessed through 

the serological tests only and results revealed a gradual 

increase in trends over the years due to increase in the 

number of blood donations. However, this study also 

reveals the fluctuating trends of HBV and HCV. No 

cases were detected for HIV, Malaria and syphilis 

during the study period. Our  blood center  used  

ELISA  3RD  generation  kits for HBV (Merilisa 

HBsAg) which cannot detect HBV before 59 days,  

and HCV(Merilisa HCV) which cannot detect HCV 

before 82  days . The 3rd generation assays of HCV 
demonstrate significant improvements in sensitivity, 

particularly with regard to increased reactivity with the 

NS3 antigen and earlier detection of seroconversion. 

ELISA 4th generation kit were used (Merilisa HIV 

Gen 4) for HIV. Antibodies levels can be detected 

within 3 to 4 weeks after infection. This window 

period can be shortened to about 2 weeks by detecting 

p24 antigen.  The majority of the events occurs when 

the donors donate  blood during window period  of 

infection which  poses  a  great  threat  to  the  safety 

of  blood. Replacement donations are more in our set 
up and they carry a relatively higher risk of 

Transfusion transmitted infections. Recruitment and 

retention of voluntary donors is must for availability 

of safe blood for transfusion to the recipients as well 

as for community and can be achieved by vigorous 

and cautious screening of donors along with testing of 

donated blood  with more advanced laboratory 

screening  tests and  promoting  voluntary  non-

remunerated  blood donations.  

 

CONCLUSION  

For safe supply of blood to the patients, it is necessary 
to upgrade the existing screening techniques to more 

advanced techniques i.e chemilumenescence  and  

NAT (nucleic acid testing) which helps in detecting 

very low levels of viral RNA or DNA that may be 

present in the blood.  

 

 

 

ACKNOWLEDGEMENT  
The authors acknowledge the team of blood center of 

GMC & AH Rajouri, for the enormous amount of 

work done in collecting and processing the data, 

without which this study would not have been 

possible. 

 

FUNDING 
No funding sources 

 

CONFLICT OF INTEREST 
None declared 

 

ETHICAL APPROVAL 
The study was approved by the Institutional Ethics 

Committee  

 

REFERENCES 
1. Mohammed BAB, Badneen MA, Gibreel MO, Othman 

SA. Prevalence of transfusion transmissible infections 
among blood donors in Port Sudan. Egypt J Haematol 
2019;44:72-76. 

2. Chauhan SC, Solanki PK. A study of transfusion 
transmissible infections in blood donors in blood bank 
of north Gujarat. Indian J Pathol Oncol 2021;8(1):55-
58. 

3. Bihl F, Castelli D, Marincola F, Dodd RY, Brandr C. 
Transfusion transmitted infections . J Transl Med 
2007;5:25. 

4. World Health Organization. Blood safety and 
availability; WHO fact sheet NO. 279, World Health 

Organization:Geneva , Switzerland,2018. 
5. Dwyre DM, Fernando LP, Holland PV. Hepatitis B, 

Hepatitis C and HIV tranfusion transmitted infections 
in the 21st century.Vox Sang 2011;100:92-98. 

6. Alavian SM. Hepatitis C Infection in Iran: A review 
Article . Iran J Clin Infect Dis. 2009;4:47-59. 

7. Gao X, Cui Q, Shi X, Su J, Peng Z, Chen X et al. 
Prevalence and trend of hepatitis C virus infection 

among blood donors in Chinese mainland: A systematic 
review and ,meta analysis. BMC Infect Dis. 
2011;11:88.  

8. Fallahian F, Najafi A. Epidemiology of  Hepatitis C in 
the Middle East. Saudi J Kidney Dis Transpl 
2011;22:1-9. 



International Journal of Life Sciences Biotechnology and Pharma Research Vol. 12, No. 2, April- June 2023 ISSN: 2250-3137 

909 
           ©2023Int. J. Life Sci. Biotechnol. Pharma. Res. 

9. World Health Organization. Global progress report on 
HIV, Viral Hepatitis and sexually Transmitted 
infections ; World Health Organization: Geneva , 
Switzerland,2021. 

10. World Health Organization(WHO). Blood safety and 

availabilty (internet): WHO; 2017.[cited 2018 Mar 5]. 
Available 
from:http//www.who.int/mediacentre/factsheets/fs279/e
n/. 

11. Ataro Z, Urgessa F, Wasihun T. Prevalence and trends 
of major transfusion transmissible  infections among 
blood donors in Dire Dawa Blood Bank, Eastern 
Ethiopia: retrospective study 2018; 28(6):701. 

12. Patel S, Kesarwani V, Soni H, Sah N, Purohit M. 
Seroprevalence of transfusion transmitted infections 
among multitransfused patients in Indian Scenario: Step 
for safe transfusion practices  N J Lab Med 
2022;11(2):01-04. 

13. Choudhury N, Saraswat S, Naveed M. Serological 
monitoring of thalassemia major patients for transfusion 
associated viral infections. Indian J Med Res 

1998;107:263-68. 
14. Lee WS, Chan LL. Risk of seroconversion of hepatitis 

B, hepatitis C and HIV in children with multitransfused 
thalassemia major. J Peadiatr Child Health 2005;41(5-
6):265-68. 

15. Jain R, Perkins J, Johnson Susan T, Desai P, Khatri A, 
Chudgar U et al. A prospective study for prevalence of 
transfusion transmitted infection in multiple transfused 

thalassemia major patients. Asian J Transfus Sci 
2012;6(2):151-54. 

16. World Health Organization(WHO).10 facts on blood 
transfusion [Internet]:WHO;2017[cited 2018 Mar 21]. 
Available 
from:http://www.who.int/features/factfiles/blood 
_transfusion/en/. 

17. Aabdien M, Selim N, Himatt S, Hmissi S, Merenkov Z, 
Alkubaisi N et al. Prevalence and trends of transfusion 

transmissible infections among blood donors in the 
state of Qatar, 2013-2017. BMC Infect Dis 
2020;20:617. 

18. Alharazi T, Alzubiery TK, Alcantara JC, Qanash H, 
Bazaid AS, Altayar MA et al. Prevalence of transfusion 
transmitted infections (HCV,HIV,Syphilis and Malaria) 
in blood donors: A large scale cross- sectional study. 
Pathogens 2022;11:726. 

19. 19.Valerian DM, Mauka WI, Kajeguka DC, Mgabo M, 
Juma A, Baliyima L et al. Prevalence and causes of 
blood donor deferrals among clients presenting for 
blood donation in northern Tanzania. PLoS ONE 
2018;13. 

20. Siraj N, Achila OO, Issac J, Menghisteab E, 
Hailemariam M, Hagos S et al. Seroprevalence of 
transfusion transmissible infections among blood 

donors at National Blood Transfusion Service, Eritrea: 

A seven year retrospective study. BMC Infect Dis 
2018;18:264. 

21. Heyredin I, Mengistie B, Weldegebreal F. 
Seroprevalence of transfusion transmitted infections 
and associated factors among blood donors in Eastern 

Ethopia:An institutional based cross-sectional study. 
SAGE Open Med 2019;7. 

22. Dhruva GA, Agravat AH, Dalsania JD, Katara AA, 
Dave GR. Transfusion transmitted diseases/infections 
among blood donors in a tertiary care hospital at 
Rajkot, Gujrat, India. Int J Res Med Sci 2014;2:16-19.  

23. Yasmeen I, Kour S, Khurshid I, Malik A. 
Seroprevalence of markers of transfusion transmissible 

infections among blood donors at a tertiary care 
hospital blood bank: a 5 year retrospective study. Int J 
Res Med Sci 2019;7:2976-80. 

24. Vinit A, Geetha B, Sridevi V. Prevalence of HIV, 
HCV&HBV in blood donors among the population of 
bhadravathi taluk, Karnataka, India. Int J Pharmaceut 
Chem Biol Sci 2015;5:126-128. 

25. Bhawna S, Satish K, Butola KS, Mishra JP, Yogesh K. 

Seroprevalence pattern among blood donors in a 
tertiary health care center. Int J Med Updat 2014;9:10-
15. 

26. Qureshi MZ, Bashir H, Maroof P, Jeelani S, Bhat N, 
Akhter F. Seropositivity of hepatitis B voivirus and 
Hepatitis C virus among blood donors at a tertiary care 
hospital in Kashmir:a ten year study. Int J Cur Res Rev 
2016;8(19):17-20. 

27. Farooqi JI, Farooqi RJ, Khan N, Massarat. Frequency 
of hepatitis B and hepatitis C in selected groups of 
population in NWFP, Pakistan. JPMI 2007;21(3):165-
167. 

28. Raina S, Raina SK, Kaul R, Sharma V. Seroprevalence 
of hepatitis B, hepatitis C, human immunodeficiency 
virus surface and syphilis among blood donors:a 6 year 
report from sentinal site in Western Himalayas, India. 
Ind J Sex Trans Dis 2015;36(2):220-221. 

29. Shrivastav A, Bhavsar U, Ramanuj A,Joshi J, Agnihotri 
A, Bodarya O. Seronegativity HBsAg, HCV and HIV 
among blood donors : a five year study. Muller J Med 
Sci Res 2015;6(2):142-146. 

30. Handoo S, Ryhan R, Reshi R, Sayeed SI. 
Seroprevalence of different transfusion transmissible 
infections among blood donors in a tertiary care 
hospital in Kashmir: a hospital based study. Int J Med 

Res Prof 2018;4(2):270-272. 
31. Makroo RN, Hegde V, Chowdhary M, Bhatia A, 

Rosamma NL. Seroprevalence of infectious markers 
and their trends in blood donors ina hospital based 
blood bank in North India. Indian J Med Res 
2015;142(3):317-22. 

32. Malik S, Sharma PR, Verma UK, Khajuria A, Wani 
MA, Sharma BB. Seroprevalence of hepatitis B in 

healthy blood donors at a teaching hospital of Jammu 
region. JK Practitioner 2011;16:1-2. 

 

 

 
 

 

 

 

 

 

 


