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D l tiDonor selection

Procedures are adopted for the safety of 
both the donor and the recipientp

medical history
limited physical examination of the donor, onlimited physical examination of the donor,  on 
the day of donation



Si ifi f b d i htSignificance of body weight

Donor weight roughly indicate the volume of 
blood that can be safely collected
10 15% f d ’ ti t d bl d l f10-15% of donor’s estimated blood volume safe 
limit
In absolute quantities this varies:In absolute quantities this varies:

250 ml in some Asian countries
350-400 ml in Turkey, Greece and Italy,y, y,
450 ml in UK 
525 maximum in USA



Blood volume estimationBlood volume estimation
Prediction of blood volume with weight alone is inaccurate. 
Non invasive methods and calculations for estimating bloodNon-invasive methods and calculations for estimating blood 
volume:

height, weight, 
b d fbody surface area 
skin fold thickness

These calculated blood volumes are the best approximates 
h i i d l bl d l (TBV) (RCV)to the invasive measured total blood volume (TBV), (RCV) 

and (PV). 
These volumes may vary among population groups. 
Appropriate to develop guidelines/ standards for indigenous 
population based on local data or data pertaining to the 
differences



M t f bl d lMeasurement of blood volumes

The exact RCV and PV can only be measured 
using standardized methods:

51Cr labeling of red cellsCr labeling of red cells
99mTc of albumin
111 Indium labeling  albumin

Li it ti i i iLimitation is invasiveness
method accuracy of 2-3 %

Radionuclide panel of the International Committee for 
Standardization in Haematology (ICSH) 



mathematical calculationsmathematical calculations

Pearson et al, derived equations from direct 
measurement of RCV and PV from selected 
published paperspublished papers

99 % of the measured values were within +99 % of the measured values were within +
25% of the predicted mean normal values

Pearson TC, Guthrie DL, Simpson J, Chinn S, Barosi G,Ferrant A et al. Interpretat 
ion of measured red cell mass and plasma volume in adults: Expert panel on 
Radionuclides of the International Council for standardization in Haematology. Br J gy
Haematol 1995; 89(4):748-756.



The national guidelines for blood 
transfusion services of Pakistan
(Public health division of National Institute of Health)

Same as UK guidelines in the red bookSame as UK guidelines in the red book
No reference to any local data
Objective local data needed so that 
evidence based guidelines can be made 
or revised



Aim of studyy

To estimate or calculate blood volumes of 
Pakistani male donors using two different g
equations in a cross sectional study 
design.g



methodologymethodology

Male blood donors reporting to blood bank ofMale blood donors reporting to blood bank of 
Combined Military Hospital, Multan, for six 
months

Height in feet and inches and weight in 
kilograms was recorded, with standardized scale

C l t d ith th hi t i l i ht d h i htCorrelated with the historical weight and height 
known to the donors themselves.



V i blVariables

data was entered in SPSS 10.0 and calculations 
performed
variables labeledvariables labeled

unique donation number
age of the donor
height in feet and inches
height in centimeters
weight in kilogramse g t og a s
Body surface area (BSA) 
total blood volume with two equations using BSA
the difference of blood volume obtained from twothe difference of blood volume obtained from two 
Equations



E ti d f l l tiEquations used for calculation
Equation BSA (m2) calculation RCV (ml) PV (ml) TBV (ml)

calculation calculation calculation

Equation 1 Males 2740Equation 1
Ht (cms) x wt (kg) / 

3600

Males 2740
ml/m2

Equation 2 Wt 0.425xHt 0.725x .007184 (1486xBSA)-
825

1578xBSA RCV+PV



RESULTSRESULTS

Complete data available for 625 donors

The difference of BSA with two equations  
0 01m20.01m2

Mean difference of blood volume with theMean difference of blood volume with the 
two equations was 252.4 ml



D i ti t ti tiDescriptive statistics



TBV b tiTBV by equations



Percentage of TBV in Pakistani donors vsPercentage of TBV in Pakistani donors vs. 
blood donors in other countries



The BSA calculated by equations showed difference of 
only 01 m2only .01 m

The difference of means of TBV by two equations was 
252 4 l252.4 ml

t-tests for paired sample statistics showed that differencet tests for paired sample statistics showed that difference 
was significant 

Th t ti f l l ti bl d l t bThe  two equations for calculating blood volume cannot be 
used interchangeably, but either can be used to calculate 
BSA

Predictive value of equation 1 is not known as it was not 
compared with the actual measured values while equationcompared with the actual measured values while equation 
2 has been compared



Difference of TBV with these two equations is significant 
therefore the one giving larger volumes can overestimate 
collection volumecollection volume
recommendation of collecting larger volumes can 
compromise safety
E ti 2 id id f t i b f TBVEquation 2 provides wider safety margin because of TBV 
calculated being smaller
Actually closer to the actual measured volumes
Preferably adopted for calculation of blood volumes in 
our population (even for other uses)



absolute donation volumes usually drawn from our donors do 
not exceed the 13 % limit by UK guidelines  and 15 % limit by 
AABB, because the blood volumes are not different from 
E t iEuropean countries.

The recommendation for blood donation volume for male 
Pakistani donors are:

450 ml + 45 ml with additional volume of 20-30 ml in pilot tubes (same as 
for UK donors)

This will meet the safety standards for donors and quality 
control parameters of component prepared

The validity of these equations for calculating volumes in our 
population can only  be done after measurements of RCV and 
PV by radionuclide methodsPV by radionuclide methods



F ll t di t f tFollow-up studies to prove safety

safety impact of recommended volumes in 
our study can be gauged by documenting 
number and nature of adverse effects of 
blood donation
Adverse effects should be made 
reportable to a centralized authority
Revision of guidelines can then be 
undertakenundertaken



This data also cannot be extrapolated to 
female donors who constituted less than 
1% of our donor population.

Separate equations should be applied and 
formulate recommendationsformulate recommendations. 



RecommendationsRecommendations
The volumes of blood collected should be 
measured by using automatic weight sensitive 
devices.

Not left to non standardized visual check for the 
adequacy of volume as is being done by 
majority of local blood banksmajority of local blood banks.

Impact of collection of this quantity of blood onImpact of collection of this quantity of blood on 
iron stores of volunteer donors be studied.

Frequency of blood donations and volumes 
collected per year, for Pakistani donors.



conclusionconclusion
We should make policies after validation of 

id t d i th l tievidence generated in other populations.

Indigenous research is important to even 
question well established practices and 
h ld t b t k f t dshould not be taken for granted.

This study helped to assess the safety of  
donation volumes, for our male population 

b i d i th t ias are being used in other countries. 



Thank youThank you


