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Introduction 
Blood transfusion therapy has been the mainstay of several medico-surgical 
therapeutics since 1930 [1]. But the first successful human to human blood 
transfusion was performed by Dr. James Blundell, an obstetrician, who transfused 
8 oz (227 ml) of blood to a patient of postpartum hemorrhage in 1818[2]. There 
are 3 types of blood donors: voluntary/unpaid, family/replacement, and 
professional/paid [3,14]. A voluntary blood donor intentionally donates blood 
without pursuing any remuneration, whereas a replacement donor is requested to 
do so by the patient or his associates [4]. WHO Global Database on Blood Safety 
(GDBS) suggests that a total of around 112.5 million blood donations are collected 
annually, with aapproximately half of it coming from high-income countries, 
astringent to 19% of earth's population. Ten nations vouch for 65% of blood 
collections worldwide, and India is the third highest bidder in this respect after 
United States and China [3]. With almost 112.5 million units of yearly collections 
and 90% voluntary donors, India is expected to bang on the WHO target of 100% 
voluntary donations by 2020, much before due date[5]. There is 1% chance of 
transfusion associated problems including transfusion transmitted infections (TTI) 
with every unit of blood [6]. These TTIs include hepatitis B (HBV), hepatitis C 
(HCV), Human Immunodeficiency Virus (HIV), syphilis, and less commonly 
malaria, toxoplasmosis, brucellosis, other viral infections [7]. Since viral infections 
are the major cause for morbidity and mortality in blood recipients, prevention of 
these transmissible TTIs through blood transfusion is one of the greatest 
challenges for transfusion medicine [8]. 
The Drug and Cosmetic Act, 1945 and its amendments require that all blood 
donations must be screened against the five major infections: HIV I & II, HBsAg,

 
HCV, syphilis, and malaria [9,10]. Consequently, NACO recommended 3rd or 4th 
generation ELISA/HIV I & II test kits with high sensitivity as the default test for use 
at blood banks for screening donated blood [11]. Blood transfusion departments 
not only screen TTI, but they also provide information about the prevalence of 
these infections in populations [12]. Blood safety interventions in the developed 
nations have greatly reduced the overall risk of TTIs [13]. Of the 112.5 million 
blood donations are collected annually, more than 18 million units of blood are not 
screened for TTIs [15]. Hence, majority of it is unlikely to be totally free of the risks 
of TTIs. In India, Government of India published National Blood Policy in the year 
2002. The objective of the policy is to provide safe, adequate quantity of blood, 
blood components and products. All blood banks are empanelled by the 
government and all authorized centers have been instructed to follow blood safety 
guidelines as listed by the National Aids Control Organization (NACO). Stricter 
control over the quality of blood and its products has been done to ensure that 
only non-reactive blood and blood components are released for clinical use [16]. 
The present study was carried out with the aim to find out the seroprevalence of 
infectious markers of TTIs among the blood donors at blood bank of Karnataka 
Institute of Medical Sciences (KIMS), Hubballi, Karnataka, over a period of 9 years 
from January 2007 to December 2015 and compare it with other recent studies. 
 
Materials and Methods 
Nine year retrospective study was carried out in the blood bank of Karnataka 
Institute of Medical Sciences (KIMS), Hubballi, Karnataka, from January 2007 to 
December 2015. A detailed pre donation questionnaire was included in the donor 
registration form. Information regarding occupation, previous surgery, 
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serological testing. All the samples were screened for HIV, HCV, HBV by ELISA and RPR for syphilis. Results: A total of 80312 apparently healthy donors were 
analyzed for prevalence of TTIs of which 50735 (63.17%) were replacement donors and 29577 (36.83%) were voluntary donors. T he overall prevalence of TTIs was 
2047/80312 (2.5 %). The overall prevalence of HIV, HBV, HCV and syphilis among donors were 283(0.35%), 1556 (1.9%), 195 (0.2%) & 13(0.01%) respectively.  
Conclusion: The current infectious disease pattern and trends in donor population can help in planning of future blood transfusion related health challenges. 
Encouraging female population as well as voluntary blood donors for blood donation will increase the number of donors and saf e donor pool. 
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hospitalization, tattoo marks and high risk behaviour was obtained. According to 
regulations, haemoglobin levels had to be above 12.5 gm%, weight above 45kg, 
age between 18 to 60 years.  A consent was taken from every donor. From the 
donor’s blood units, 5 ml blood samples were obtained for serological testing. All 
the samples were screened for HIV, HCV, HBV by standard ELISA kits and RPR 
for syphilis. Kits used for rapid tests were Meriscreen HIV 1-2 WB, Hepaview, SD-
HCV. All these tests were done as per the guidelines in the blood bank, Karnataka 
Institute of Medical Sciences (KIMS), Hubballi, Karnataka. 
 
Results 
A total of 80312 apparently healthy donors were analysed for prevalence of TTIs 
of which 50735 (63.17%) were replacement donors and 29577 (36.83%) were 
voluntary donors. Among them, 77306 (96.26%) were males and 3006 (3.74%) 
were females as shown in [Table-1]. 
 

Table-1 Year Wise distribution of Voluntary/Replacement and Male/Female 
donors, from 2007-2015 

Year Voluntary 
Donors 

Replacement 
Donors 

Male 
Donors 

Female 
Donors 

Total 
Donors 

2007 3402 5058 8089 371 8460 

2008 2991 5385 8042 334 8376 

2009 2523 7980 10248 255 10503 

2010 2454 6063 8251 266 8517 

2011 3349 5371 8410 310 8720 

2012 5012 4202 8847 367 9214 

2013 3258 5167 8078 347 8425 

2014 3603 5057 8294 366 8660 

2015 2985 6452 9047 390 9437 

Total 29577 
(36.83%) 

50735 
(63.17%) 

77306 
(96.26%) 

3006 
(3.74%) 

80312 

 
Table-2 Seroprevalences of various infection us markers among blood donors 

Year Total 
tested 

HIV +ve 
(%) 

HBsAg 
+ve (%) 

HCV +ve 
(%) 

VDRL 
+ve (%) 

Total +ve 
(%) 

2007 8460 34(0.4) 159(1.9) 17(0.2) 5(0.06) 215(2.54) 

2008 8376 33(0.4) 131(1.56) 11(0.1) 4(0.48) 179(2.14) 

2009 10503 34(0.3) 191(1.8) 14(0.1) 2(0.01) 241(2.3) 

2010 8517 51(0.6) 193(2.26) 28(0.3) 2(0.02) 274(3.21) 

2011 8720 32(0.37) 190(2.2) 42(0.5) 0 264(3.0) 

2012 9214 43(0.47) 191(2.1) 34(0.37) 0 268(2.9) 

2013 8425 23(0.27) 168(2.0) 21(0.25) 0 212(2.5) 

2014 8660 21(0.24) 167(1.9) 12(0.1) 0 200(2.3) 

2015 9437 12(0.1) 166(1.76) 16(1.7) 0 194(2.0) 

Total 80312 283(0.35) 1556(1.9) 195(0.2) 13(0.01) 2047(2.5) 

 
The overall prevalence of TTIs was 2047/80312 (2.5 %). The overall prevalence of 
HIV, HBV, HCV and syphilis among donors were 283(0.35%), 1556 (1.9%), 195 
(0.2%) &13(0.01%) respectively. Majority (1556/2047, 1.9 %) of infection was HBV 
as shown in [Table-2]. 
 

Table-3 Percentage distribution of TTIs in Voluntary and Replacement blood 
donors. 

TTI Voluntary 
donors (%) 

Replacement 
donors (%) 

Total 

HIV 56(19.8) 227(80.2) 283 

HBV 419(26.9) 1137(73.1) 1556 

HCV 60(30.8) 135(69.2) 195 

Syphilis 2(17.65) 11(82.35) 13 

Total 537(26.24) 1510(73.76) 2047 

  
The overall prevalence of TTIs was more among replacement donors 
(1510,73.76%) when compared to voluntary donors (537,26.24%) as shown in 
[Table-3]. 
 
 

Table-4 Percentage distribution of TTIs in Male and Female donors 
TTI Male donors 

(%) 
Female donors 

(%) 
Total 
(%) 

HIV 278(98.3) 5(1.7) 283 

HBV 1541(99.0) 15(1.0) 1556 

HCV 186(95.4) 9(4.6) 195 

Syphilis 13(100) 0 13 

Total 2018(98.58) 29(1.42) 2047 

 

The overall prevalence of TTIs was more among male donors compared to female 
donors as shown in [Table-4]. Female donors were less in our study due to 
anemia which was more prevalent in Hubballi-Dharwad region and social phobia. 
 
Discussion 
In the western world the transmission rates of HIV, HBV, HCV and syphilis through 
blood transfusion have been reported to be around 1 in 2-5 million, 1 in 0.5-1 
million, 1 in 2-4 million, 6 in a million respectively [26,27]. The seroprevalences of 
various infectious markers from different parts of India [35-48] and within 
Karnataka [32,33,46,48-50] are given in [Table-5 and 6] respectively. 
 
Table-5. Comparative study showing seroprevalence of TTI indifferent regions of 

India 
Regions Study HIV HBV HCV Syphilis Author Year 

Eastern 
India 

Kolkata [35] 0.60% 1.41% 0.54% 0.23% Prasantha K 2016 

 Kolkata [36] 0.42% 1.24% 0.62% 0.65% Rupali Mandal 2016 

 Ranchi [37] 0.06% 0.91% 0.11% 0.01% Sushma Kumari 2016 

Western 
India 

Gujarat [38] 0.16% 0.60% 0.10% 0.52% Om Bhadarya 2016 

 Mumbai [39] 0.60% 1.80% 0.70% 0.22% Fulzele Parag 2017 

 Gujarat [40] 0.08% 0.98% 0.098
% 

0.16% Gopi H. 2016 

Central India Chattisgarh[41] 0.53% 1.76% 0.20% 0.07% Alokkumar 2016 

 Chattisgarh 
[42] 

0.21% 0.73% 0.2% 0.36% Agrawal 2016 

Northern 
India 

Delhi [43] 0.24% 1.18% 0.43% 0.23% R N Makroo 2015 

 Bikaner[44] 0.10% 1.60% 0.18% 0.89% Dev Raj Arya 2017 

 Shimla [45] 0.08% 0.45% 0.16% 0.07% Amit Sachdeva 2016 

South India Tumkur [46] 0.08% 0.50% 0.11% 0.11% Raman M H 2016 

 Hyderabad[47] 0.5% 1.2% 0.85%  K Vijaya 2017 

 Mandya [48] 0.2% 1.06% 0.14% 0.05% Khalid Ahmed 2016 

Present 
study 

Hubballi 0.35% 1.9% 0.2% 0.01% Sujata S Giriyan 2017 

 
 

Table-6 Comparative study showing seroprevalence of TTI in different regions of 
Karnataka 

Regions Study HIV HBV HCV Syphi
lis 

Author Yea
r 

East 
Karnataka 

Tumkur [46] 0.08
% 

0.50
% 

0.11
% 

0.11
% 

Raman 
M H 

201
6 

West 
Karnataka 

Mangalore 
[32] 

0.06
% 

0.34
%, 

0.06
%, 

0.11
%. 

Fernand
es 

201
1 

 Dakshina 
Kannada 
[49] 

0.08
% 

0.53
% 

0.09
% 

0.09
% 

K.Latha
mani 

201
3 

Central 
Karnataka 

Bhadravathi 
[50] 

0.13
% 

0.96
% 

0.03
% 

 Vinit 
Anand 

201
5 

South 
Karnataka 

Mysore [33] 0.44
% 
 

1.27
% 

0.23
% 

0.28
%, 

Pallavi 201
1 

 Mandya [48] 0.2% 1.06
% 

0.14
% 

0.05
% 

Khalid 
Ahmed 

201
6 

Present 
study 
(North 
Karnataka) 

Hubballli 0.35
% 

1.9% 0.2% 0.01
% 

Sujata S 
Giriyan 

201
7 
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As of 2015, around 2.1 million Indians were infected with HIV. With a prevalence 
of 0.26%, India has the third largest HIV epidemic in the world [17]. However, its 
prevalence among sub-continental donors fluctuates through literatures, from 0.02 
to 8.5% [18]. For HIV, India is third only to South Africa and Nigeria in terms of the 
overall number of people living with HIV [33]. According to India HIV Estimations 
2015, released by NACO, Karnataka has a HIV prevalence of 0.45% [28]. 0.1 % of 
blood donors in Hubballi-Dharwad region, as well as in whole of Karnataka, were 
HIV positive [29]. Despite that, very little is learnt about the seroprevalence of HIV 
and other TTIs among blood donors here. In the present study, prevalence of HIV 
was found to be 0.35%. Seroprevalence of HIV in various recent Indian studies 
reported to range between 0.06-0.6% [35-48]. Seroprevalence of HIV in Karnataka 
according to various studies range between 0.06-0.44% [32,33,46,48-50]. The 
majority of known cases of post-transfusion hepatitis has been caused by hepatitis 
B (HBV) or hepatitis C virus (HCV) [2]. Prevalence of HBV infection varies 
geographically between 0.1 and 11.7% [18]. In India, it lingers within 2 to 8% 
among general population and 1 to 2% among blood donors [19-21]. World Health 
Organization has placed India in the intermediate zone (2-7% prevalence rates) of 
prevalence of hepatitis B [34]. Majority of infections in our study was HBV. 
Seroprevalence of HBV in our blood donors was 1.9%. Prevalence of HBV in 
various recent Indian studies range between 0.45 to 1.9% [35-48]. Seroprevalence 
of HBV in Karnataka according to various studies range between 0.34-1.9% 
[32,33,46,48-50]. Globally, around 3% people are infected with HCV [22]. Around 
0.4 to 19.2% blood donors test positively for HCV worldwide. Contrastingly, a low 
cumulative HCV prevalence below 2% has been reported from our country [20-
21,23-25]. Prevalence of HCV in various recent Indian studies range between 
0.098-0.85% [35-48]. Seroprevalence of HCV in Karnataka according to various 
studies range between 0.03-0.23% [32,33,46,48-50]. In the present study, 
prevalence of HCV was found to be 0.2%. Overall VDRL reactivity in our study is 
0.01%, which is comparable to various studies in Karnataka which varies between 
0.01-0.28% [32,33,46,48-50] and other recent Indian studies which varies 
between 0.01-0.89% [35-48]. 
 
Conclusion 
In order to achieve a low rate of transmission, effective donor screening and 
proper testing of blood for TTIs should be done. The donor screening strategies 
include taking the elaborate medical history, performing preliminary clinical 
examination and screening for infectious markers. Screening tests for these 
infectious markers include rapid kit test & ELISA test for HIV, HBV, HCV & VDRL 
[30]. Other measures to prevent transmission of  TTIs  includes using autologous 
transfusions whenever possible, patients requiring regular transfusion therapy 
(e.g., hemophilics and thalassaemics) should be given HBV vaccine, exclusion of 
all professional donors and high-risk donors such as homosexuals, bisexuals, 
intravenous drug abusers. 
In spite of following all these measures, transmission of infection can occur, 
primarily because of the inability of the test to detect the disease in the ‘window’ 
period of infection, immunologically variant viruses, immune-silent carriers and 
inadvertent laboratory testing errors [31]. Detection of infection during window 
period can be done by Nucleic acid testing (NAT). But NAT is available in a few 
centers in India [32]. Knowing the prevalence of TTIs, among blood donors gives 
an idea about the epidemiology of these diseases in the community and helpful in 
formulating strategies for improving the management of a safe blood transfusion.  
The current infectious disease pattern and trends in donor population can help in 
planning of future blood transfusion related health challenges. Encouraging female 
population as well as voluntary blood donors for blood donation will increase the 
number of donors and safe donor pool. There is need for look back phenomenon 
and donor notification, donor counselling to prevent further transmission of the 
infection. Though the prevalence of HIV and HBV are decreasing still there is 
need to improve and implement strict donor selection and sensitive screening 
tests which can minimize the risk of acquiring TTIs with special emphasis on HCV 
infection. 
 
Application of research 
With the knowledge of current TTI’s disease pattern and trends in donor 

population, encouraging female unpaid voluntary donors for blood donation, not 
only increases number of donors, but also the safe donor pool. 
 
Future Perspective 
Pathogen Reduction Technology (PRT) is a proactive strategy to mitigate the risk 
of transfusion-transmitted infections. It has the potential to transform how blood 
products reach patients. These systems include Mirasol® Pathogen Reduction 
Technology, INTERCEPT®, and THERAFLEX®. The current interest in the blood 
industry is the development of pathogen inactivation technologies that can treat 
whole blood (WB) and red blood cell (RBC). As of early 2017, only the Intercept 
plasma and platelet system has been approved for use in the United States. The 
Mirasol system has recently undergone phase III clinical trials for treating WB in 
Ghana and has demonstrated some efficacy toward malaria inactivation and low 
risk of adverse effects. A 2nd  generation of the INTERCEPT® S-303 system for WB 
is currently undergoing a phase III clinical trial. Both methodologies are applicable 
for WB and components derived from virally reduced WB or RBC [51].  
 
Research category: Original article 
 
Abbreviations 
ELISA- Enzyme-linked immune sorbent assay 
HIV- Human immunodeficiency virus 
HBV-Hepatitis B virus 
HCV- Hepatitis C virus 
NACO-National Aids control organisation 
NAT- Nucleic acid testing 
TTIs- Transfusion transmitted infections 
RBC- Red blood cell 
RPR- Rapid plasma regain 
VDRL-Venereal disease research laboratory 
WB- Whole blood  
 
Acknowledgement/ Funding: Author thankful to Karnataka Institute of Medical 
Sciences, Rajiv Gandhi University of Health Sciences, Hubballi, 580021 
 
Author contributions: All authors equally contributed. 
Author statement: All authors have read, reviewed, agreed and approved the 
final manuscript. 
 
Conflict of Interest: None. 
 
Ethical approval: This article does not contain any studies with human 
participants or animals performed by any of the authors. 
 
References 
[1] Zafar N. (2000) J Coll Physicians Surg Pak,10, 90-92. 
[2] Mahmud Z. (2009) JAFMC Bangladesh, 5(1), 1-2. 
[3] WHO's certified [Internet]. Media centre (IL): Blood Safety and 

Availability/Fact Sheet No 279; June 2017. Available from 
http://www.who.int/mediacentre/factsheets/fs279/en/. Accessed on October, 
2017 

[4] Agravat A.H., Gharia A.A., Pujara K., Dhruva G.A. (2014) Int J Biomed Adv 
Res., 4, 623-628. 

[5] WHO's certified. Menabde N(IL): World Blood Donor Day: Safe Blood for 
Saving Mothers, June 2014.  
http://www.searo.who.int/india/world_blood_donor_day_2014_message_wr.
pdf. Accessed on October, 2014. 

[6] Widmann F.K. (1985) Aglington Ust., 325-44. 
[7] Mollison P.L. and Engelfriet C.P. (2005) Contreras M. Infectious agents 

transmitted by transfusion. In: Klein H, Anstee D, eds. Mollison's Blood 
Transfusion in Clinical Medicine. 11th ed. Massachusetts: Blackwell 
Publishing, 701-702 



|| Bioinfo Publications || 1023 
International Journal of Microbiology Research 

ISSN: 0975-5276 & E-ISSN: 0975-9174, Volume 10, Issue 3, 2018 

  

Seroprevalence of HIV, HBV, HCV and Syphilis among Blood Donors in KIMS Blood Bank Hubballi, Karnataka, A Tertiary Care Hospi tal 

 
[8] Srikrishna A., Sitalakshmi S. and Damodar P. (1999) Indian J Pathol 

Microbiol., 42,411–416 
[9] Government of India. Drugs and Cosmetics rules. (1945) Available at: 

http://www.cdsco.nic.in/html/DrugscosmeticsAct.pdf. 
[10] National Blood Policy. National AIDS Control Organization, Ministry of 

Health and Family Welfare, Government of India, New Delhi. 2003 (reprint 
2007 

[11] Manual on quality standards for HIV testing laboratories. National AIDS 
Control Organization, Ministry of Health and Family Welfare, Government of 
India, New Delhi. 2007. 

[12] Khan Z.T., Asim S., Tariz Z., Ehsan I.A., Malik R.A., Ashfaq B., et al. (2007) 
Int J Pathol., 5, 21–25. 

[13] Kuliya A Gwarzo (2009)The Internet Journal of Infectious Diseases,9,1. 
[14] Global Database on Blood Safety - World Health Organization (2011) 

Available at www.who.int › global_database › GDBS Accessed on April 
2017. 

[15] WHO Guidelines of Blood Transfusion Safety Appia, CH-1211, Geneva27, 
Switzerland. 

[16] Voluntary Blood Donation Programme - an Operational Guideline, National 
AIDS Control Organization, Ministry of Health and Family Welfare 
Government of India, New Delhi, India. 2007. Available from URL: 
http://naco.gov.in/sites/default/files/Annual Report 2015-16_NACO.pdf. 
Accessed on April 2017. 

[17] NACO (2015) ‘Annual report 2015 -16’. Available from: 
http://naco.gov.in/sites/default/files/Annual Report 2015-16_NACO.pdf 
Accessed on April 2017 

[18] Koshy J.M., Manoharan A., John M., Kaur R. and Kaur P. (2014) Chrismed 
J Health Res.,1,91-94. 

[19] Gupta N., Kumar V., Kaur A. (2004) Indian J Med Sci.,58, 255-257. 
[20] Datta S. (2008) Virol J., 5,156. 
[21] Panda M. and Kar K. (2008)Indian J Public Health.,52, 43-44. 
[22] WHO. Global surveillance and control of hepatitis C. Report of a WHO 

consultation organized in collaboration with the Viral Hepatitis Prevention 
Board, Antwerp, Belgium.(1999) J Viral Hepat.,6,35-47. 

[23] Sood G., Chauhan A., Sehgal S., Agnihotri S., Dilawari J.B. (1992) Indian J 
Gastroenterol., 11,44. 

[24] Garg S., Mathur D.R. and Garg D.K. (2001) Indian J Pathol Microbiol., 44, 
409-412. 

[25] Pahuja S., Sharma M., Baitha B. and Jain M. (2007) Jpn J Infect Dis., 60, 
389-391. 

[26] Bihl F., Castelli D., Marincola F., Dodd R.Y. and Brander C. (2007) J Transl 
Med,  5, 25.  

[27] Chiavetta J.A., Maki E., Gula C.A., Newman A. (2000) Vox Sang 2000, 78 
(Suppl 1), 360. 

[28] India HIV Estimations (2015) Naco Available from Url: www.naco.gov.in › 
sites › default › files › India HIV Estimations 2015 - Naco Accessed on April 
2017. 

[29] Karnataka State Aids Prevention Society (2014-2015) Available from 
Url:http://www.ksaps.gov.in/blood_safty.html Accessed on April 2017. 

[30] Sarin S.K., Saxena R. and Sundaram K.R. (1998) Sarin S.K., Hess G. 
eds;1st Edn. CBs publishers & distributors, New Delhi 212-218. 

[31] Hans R. and Marwaha N. (2014) Asian J Transfus Sci., 8 , 2-3. 
[32] Fernandes H., D’souza P.F. and D’souza P.M. (2010) Indian J  Hematol 

Blood Transfus, 26, 89-91. 
[33] Pallavi P., Ganesh C.K., Jayashree K., Manjunath G.V., et al. (2011) Indian 

J Hematol Blood Transfus, 27, 1–6.  
[34] World health organization South-East Asia Regional Office. Prevention of 

hepatitis B in India-an overview. Available from: 
whqlibdoc.who.int/searo/2002/SEA_Hepat.-5.pdf, accessed on June 10, 
2014. 

[35] Karmakar P.R., Shrivastava P. and Ray T.G. (2014) Indian J Public Health, 
58, 61-4. 

[36] Mandal R. and Mondal K. (2015) Journal of Traditional and Complementary 

Medicine, 1-6. 
[37] Sushma K., Ritesh K. and Ramesh K.S. (2016) Open Science Journal,1(2). 
[38] Bodarya O., Shrivastav A.V., Bhavsar U., Ramanuj A., Joshi J.R. and 

Agnihotri A.S. (2015) Muller Journal of Medical Sciences and Research, 
6(2),142. 

[39] Fulzele P. P., Yasmeen K., Akanksha G., Richa P., Arsala M. and Surekha 
K. (2017) International Journal of Contemporary Medical Research, 4(2). 

[40] Gopi H. Dobariya, Kruti A. Raja, Chirag A. Unagar, Amrish N. Pandya, 
Jitendra N. Patel, Mayur A. Jarag and Sangita J. Wadhwani (2016) Int J 
Res Med Sci., 4(9), 4123-4127. 

[41] Kumar A., Sharma S.M., Ingole N.S. and Gangane N. (2014) Muller J Med 
Sci Res, 5,113-6. 

[42] Agrawal P.C.,Naik R., Panda K.M., Chawda H., et al.(2016) Journal of 
Medical Science And clinical Research , 4(11). 

[43] Makroo R.N., Hegde V., Chowdhry M., Bhatia A. and Rosamma N.L. (2015) 
The Indian journal of medical research, 142(3),317-322. 

[44] Arya D.R., Mahawar N.L., Pachaury R., Bharti A., Sharma L., Kumar H., et 
al. (2016) Indian j health sci, 9,77-81. 

[45] Sachdeva A., Gupta A., Sharma B., Sharma D. and Sharma N. (2016) Int J 
Res Med Sci ,4, 5002. 

[46] Raman M.H. and Krishna M.C. (2016) Scholars Journal of Applied Medical 
Sciences, 4(10B),3702-3706. 

[47] Vijaya K., Shyamala R. and Durga Prasad A. (2017) Int. J. Curr. Microbiol. 
App. Sci., 6(3), 1293-1295. 

[48] Khalid Ahmed, Akshantha B.S., Shoba K.L. and Sumangala B. (2016) Int. 
J. Curr. Microbiol.App.Sci., 5(9), 346-354. 

[49] Lathamani K., Bhaktha G., Nayak S. and Kotigadde S. (2013) Int J Curr 
Microbiol App Sci., 2(10), 249-52. 

[50] Vinit A., Geetha B. and Sridevi V. (2015) International Journal of 
Pharmaceutical, Chemical and Biological Sciences, 5(1), 126–128. 

[51] Victor J. Drew, Lassina Barro, Jerard Seghatchian and Thierry Burnouf 
(2017) BloodTransfus, 15(6), 512–521 


