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Sir,
Dengue fever (DF) is the most rapidly spreading mosquito-

borne viral disease in the world. In the last 50 years, the 
incidence has increased 30fold with increasing geographic 
expansion to new countries.[1] Dengue hemorrhagic fever (DHF) 
is a leading cause of serious illness and death in some Asian 
countries. These deaths can be prevented by timely diagnosis 
and transfusing platelets.

Karimnagar district of Andhra Pradesh faced an epidemic of DF 
from October to December 2009. The diagnosis of DF was done 
by clinical examination and confirmation by serology. This record 
based study was performed from January to March 2010. The 
permission of the Head of the institution and Institutional Ethics 
Committee was obtained. Analysis was done by percentage, Chi-
square test, t-test and ANOVA.

Out of 500 cases, the majority were males, 315 (63%) and in 
the age group of 16–30 years. Transfusion support was given 
to 108 (21.6%) dengue cases of which 78 (72.22%) were males 
and 30 (27.78%) were females. Males required significantly 
higher transfusions than females (χ2 = 4.534, df = 1, P = 0.03322,  
OR = 1.7, CI = 1.066-2.713). Among those who received platelets, 
most patients i.e. 85 (78.70%) received a single unit of platelets. 
These patients responded well with one unit only, therefore, 
further platelet transfusion was not required. Chaudhary,  
et al[2] reported a rapid response to platelet transfusion in all 
cases. Makroo, et al[3] found 42.6% patients of DF receiving 
platelet transfusions.

The mean platelet count was 68714 cells/cumm. With 
repeated sampling of blood it was found that females showed 
a greater increase in platelet count as compared to males after 
platelet transfusion and the increase was statistically significant 
(P = 0.01665). After platelet transfusion, the mean platelet 
count improved from 68714 cells/cumm to 98753 cells/cumm. 
On applying the ANOVA test it was found that there was 
significant difference between various values of mean platelet 
count from first to seventh (F statistics =14.8251, P < 0.001)
including males (F statistics =11.7423, P < 0.001) and females  
(F statistics = 5.74195, P < 0.001).  It  showed increasing platelet 
count from the first to the last sampling which was suggestive 
of clinical improvement. De Castro[4] found that mean platelet 
counts of less than 50,000/cumm in DHF patients increased to 
91,500/cumm after therapy.

In conclusion, transfusion support was required in 20% of cases. 
Mean platelet count at the time of admission in all the subjects 
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was found to be low and increased significantly after platelet 
transfusion. These patients were given symptomatic and supportive 
treatment. Thus, the platelet transfusion required was found to be 
low as those who required platelet transfusion, mostly required 
a single unit.
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A study on optimization of plasma pool size for 
viral infectious markers in Indian blood donors 

using nucleic acid amplification testing
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Sir,
To make transfusion therapy safe, nucleic acid amplification 

testing (NAT) may be started in India. But, implementation of 
NAT for every blood unit or individual donor screening may not 
be cost effective. Therefore, pooling of samples may be employed 
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for NAT. This study was planned to determine the optimum pool 
size to detect viral infectious markers, hepatitis B virus (HBV), 
hepatitis C virus (HCV), and human immunodeficiency virus (HIV) 
in Indian blood donors by using NAT. 

This study was conducted in a regional blood transfusion center 
of Western India; a total of 300 samples were collected only from 
voluntary repeat donors and tested for HIV, HBV, and HCV by 
enzyme linked immunosorbent assay (ELISA). Within 6 hours of 
collection, plasma was frozen. 

Samples were divided in pool sizes, 16, 24, and 48. A total of 36 
pools were prepared. Extraction of ribonucleic acid (RNA) for HIV 
and HCV as well as deoxyribonucleic acid (DNA) for HBV was 
carried out for and preserved at -30°C. This preserved DNA/RNA 
was used for NAT testing for HIV-1, HBV, and HCV. A total of 288 
samples were pooled in 18 mini pools of size 16, 12 of size 24, and 
6 of size 48. Following the qualitative real time NAT protocol, all 
specimens were tested and analyzed if amplification was present 
or not, using specific thermal cycle conditions. None of the mini 
pools showed amplification for any of the three viruses [Table 1].

For determination of appropriate plasma pool size for NAT, one 
positive sample with a viral load of 650 copies/ml for HIV, 500 
copies/ml for HBV, and 5000 copies/ml for HCV was prepared. 
From one mini pool of 16 samples, 20 µl of plasma was taken out 
and 20 µl of prepared HCV positive sample having fixed viral load 
was added and tested by NAT. In the same way, sample having fixed 
viral load was added to a mini pool of 24 and 48 also and all the three 
diluted positive samples were tested by NAT [Table 2]. Similar 
procedure was done for HIV and HBV also. For testing real time 
NAT system, ABI PRISM 7000 and kits of Sacace Biotechnologies 
SRL, Como, Italy, for HIV, HBV, and HCV were used. 

All these diluted positive samples were tested for HIV-1, HBV, 
and HCV by NAT. In case of HBV, only mini pools, 16 and 24 were 
showing amplification, but mini pool 48 showed no amplification. 
However, for HIV and HCV, all the three mini pools were showing 
amplification. 

NAT screening of blood donors would be able to reduce the 
window period by 59, 25, and 11 days for HCV, HBV, and HIV-1, 

respectively. The remaining residual risk of transmitting one of 
these viruses can be reduced by 72, 42, and 50%, respectively, 
with NAT.[1] In the present study, for determination of appropriate 
plasma pool size for NAT, one positive samples with a viral load 
of 650 copies/ml for HIV, 500 copies/ml for HBV, and 5000 
copies/ml for HCV were prepared. This viral load is present in 
preseroconversion stage; therefore, sensitivity of mini pool should 
be of this level. 

The doubling time for HBV DNA is estimated at a mean of 2.56-
2.84 days. In other words, during the early stage of infection, HBV 
replicates rather slowly and reaches a viral load of 100-1100 or 
720-11500 copies/ml before hepatitis B surface antigen (HBsAg) 
can be detected.[2] When NAT for HBV DNA was done with 
all the three diluted positive samples having a viral load of 500 
copies/ml, only mini pools, 16 and 24 showed amplification. It is 
suggestive of that if mini pool NAT is applied for HBV DNA, pool 
size cannot be put higher than 24. Same mini pool size was found 
to be optimum by others.[3] 

With the high titer viremic phase, HCV is very amenable to 
detection by pooled specimen NAT with pool size as large as 
100 to 500 donations.[4,5] According to recommendation by Paul 
Ehrich Institute and US Food and Drug Administration, sensitivity 
of NAT for HCV RNA should be 5000 IU/ml. Following this 
recommendation, these numbers of copies were added to mini 
pools of 16, 24, and 48. All the three diluted samples were showing 
amplification. Therefore, it is quite safe to pool up to 48 sample 
size for screening of HCV RNA by NAT. 

In the present study, 650 copies of HIV were added in dilutions 
of 16, 24, and 48 mini pools. All the three mini pools showed 
amplification in NAT. It gave an impression that again 48 samples 
could be pooled for detection of HIV-1 RNA without compromising 
on sensitivity. According to Busch MP and Kleinman SH,[6] 
estimated viral load for these periods were 10,000 copies/ ml. 
According to Roth et al.,[1] single donation testing would not add 
significant benefit to transfusion safety, but would increase the 
cost significantly. Present study supports the application of mini 
pool NAT with pool sample size 24. It would be cost effective as 
well as without compromising on safety.

Keeping in mind the high endemicity of transfusion transmitted 
diseases like HIV, HBV, and HCV in South Asian region, 
implementation of NAT has become necessary in developing 
countries of Asia. However, cost effectiveness also has to be 
evaluated before implementing any new test for transfusion 
services. Mini pool NAT with pool sample size of 24 will be 
optimum as well as a cost effective approach for implementation 
of NAT. It is also recommended that for large plasma sample 
screening for viral infection among blood donors in fractionation 
industry, 24 pool sizes may be safely used. Though this study was 
on a small sample size, but it gives a view towards mini pool NAT 
testing and the size of mini pool. Certainly, it can be commented 
that it will improve the safety of blood transfusion as well as will 
be cost effective for developing countries like India. A large multi 
centric study is recommended to consolidate this fact. 
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Table 1: Cumulative results of all mini pools prepared 
from ELISA negative plasma samples
Pool size Total no. 

of pools
No. of pools 
pos NAT for 

HBV

No. of pools 
pos NAT for 

HCV

No. of pools 
pos NAT for 

HIV
16 18 None None None
24 12 None None None
48 6 None None None

Table 2: Cumulative results of NAT on all diluted 
positive samples at different dilutions with fixed viral 
load
Pool size HIV HBV HCV
16 Yes* Yes Yes
24 Yes Yes Yes
48 Yes No** Yes
*Yes: amplification seen, **No: No amplification seen
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Sir,
The ABO blood group system was the first human blood group 

system to be discovered by Landsteiner in 1900. The ABO blood 
group system is the only system in which antibodies are consistently 
and predictably present in the serum of normal individuals whose 
red cells lack the antigens.[1] There are only two Rh-D phenotype 
such as Rh-D positive and Rh-D negative, depending on whether 
Rh-D antigen is present on the red cell or not. The frequency 
of ABO and Rh-D phenotypes in different populations has been 
extensively studied. Different blood groups have been shown to be 
particularly associated with different diseases as well. Rh system 
emerged as second most important blood group system due to 
hemolytic disease of newborn and its importance in RhD-negative 
individuals in subsequent transfusions once they develop Rh 
antibodies.[1] The D antigen, after A and B, is the most important 

red cell antigen in transfusion practice. Unlike the situation with A 
and B, persons whose red cell lacks the D antigen do not regularly 
have anti D in their serum. Blood bank usually has a problem of 
everchanging stock position and it being very difficult to predict 
the incidence of a particular blood group at a particular time. The 
present study was done to assess the distribution of blood groups 
in different categories of Northern India.

A retrospective study was carried out on 1 40 320 blood donors 
(male and female) during a period of four year from January 1, 
2007 to December 31, 2010 in the State Blood Bank, Department 
of Transfusion Medicine, Chhatrapati Shahuji Maharaj Medical 
University, Lucknow.

The frequency of ABO and Rh blood groups in a total of 1 40 320 
males and females, donor population was compared. Among Rh-
positive male donor’s blood, group B (53 400, 39.84%) was found 
to be most prevalent group followed by group O (39 000, 29.10%), 
A (29 135, 21.73%), and AB (12 485, 9.33%). Among Rh-positive 
female donors, again blood group B was most common (100, 
35.08%) followed by group O (75, 26.31%), A (65, 22.83%), and AB 
(45, 15.78%). Rh-negative donors were 6 015 (4.29%) among the 
total donors. On further analysis, female donors showed a relatively 
higher incidence of Rh negativity (35, 10.93%) as compared with 
males (5 980, 4.28%). Among Rh-negative males, blood group B 
(2 500, 41.80%) was the commonest followed by group O (1 997, 
33.39%), A (800, 13.39%), and AB (683, 11.42%), whereas in Rh-
negative females, blood group B (20, 57.14%) was followed by O 
(8, 22.86%) and A (7, 20.00%). None of the female donors showed 
AB negative. The total of ABO blood group was group B (56 020, 
39.92%) followed by group O (41 080, 29.27%), group A (30 007, 
21.38%), and group AB (13 213, 9.43%). In religion wise, Hindu 
blood donors were 1 12 290 (80.02%) and Muslim were 28 030 
(19.98%). The Rh-positive donors were 1 34 305 (95.71%) and 
Rh-negative were 6 015 (4.29%).

Research on ABO group system has been of immense interest, 
due to its medical importance in different diseases. The ABO 
blood group system is not only important in blood transfusions, 
cardiovascular diseases, organ transplantation, erythroblastosis in 
neonates, but also one of the strongest predictors of national suicide 
rate and a genetic marker of obesity.[2] 

In our study, the ABO blood groups and Rh positivity in male 
and female donors showed that the blood group B positive was 
most prevalent in both male and female followed by group O, A, 
and AB. In contrast, blood group A is the most prevalent group in 
Russian Federation.[3] 

India is a country with a lot of diversity in race, religion, and 
creed. Hence, diversity has been observed in the distribution of 
blood groups in population within the country. In our study, we 
observed that the Hindu blood donors were higher in percentage 
as compared with Muslim donors. Similarly, Ray et al. observed 
that highest blood donation was from Hindu donors (93.00%) as 
compared to donors from other religions.[4] 
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