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Summary 
Blood transfusion is still an important procedure in mod-
ern medical practice despite efforts to avoid it. This is due 
to it's association with infections especially HIV. It is there-
fore necessary to have proper quality control of its pro-
duction, storage and usage [ 1 ]. A way of controlling us-
age is to do regular clinical audit. To effect this, there has 
to be an agreed standard for appropriate use of blood. The 
aim of this paper is to briefly highlight the importance of 
audit, audit procedures and tools i.e. required records, 
development of audit criteria and audit parameters. Every 
hospital / blood transfusion center is expected to develop 
a system of audit that is appropriate to its needs. The 
suggestions are mainly based on the experience at the 
Lagos University Teaching Hospital and the Lagos State 
Blood Transfusion Service. 
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Resume 
La t r a n s f u s i o n s a n g u i n e d e m e u r e u n e p r o c e d u r e 
imporatnte dans la part ique de la medecine moderne, 
b ienque Fassociee infections telles que le VIH. II est 
necessaire d 'avoi r un systeme de controle de la qual i te , la 
protection et Fusage par un audit cliniuqe regulier. Utilisant 
le protocol standard pour Fusage appropriee du sang, ce 
papier illustre Fimportance des criteres et des parametres 
d 1 audit et ses outils. En effect, chaque hopital ou centre 
de t r ans fus ion sangu ine doit deve lopper un sys teme 
d 'audi t sanguin approprie et satndard. Des suggestions 
sont fondees sur les experiences des practiques regulier a 
u centre Universitaire hospitalier de FUniversite de Lagos 
et du Seervice de transfusion sanguine de Fetat de Lagos. 

Introduction 
Medical audit is the systematic, critical analysis of the 
quality of medical care, including the procedures used for 
diagnosis and treatment, the use of resource, the outcome 
and the change in the quality of life of the patients with the 
sole aim of continually improving medical care 12). Medi-
cal audit should not replace reviews that are comparative 
appraisal of existing methods and practice with the aim of 
setting standards and approving the best of practice. 
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Audit is to establish whether the approved stan-
dards are adhered to. Ideally an independent team should 
carry out the audit so that there is a fair and impartial 
analysis. 

A im of medical audit 
Medical audit can be said to be an independent review 
that: 

Verifies the proper processing (keeping and main 
tenance) of medical records. 
Ensures that performance of procedures is in ac 
cordance with existing and accepted standards. 
Identifies deviation from standards 
Verifies the stated safety, efficacy and outcome of 
the procedures. 
Makes recommendations that can be used by the 
institution to improve the practice and by the regu 
latory authority for accreditation purpose. 

Audit report should be presented to a body that has au-
thority to implement recommendations and carry out cor-
rective measures that are not necessarily punitive. 

Where there is a national or regional blood trans-
fusion service, the hospital based transfusion committee 
initiates the audit and selects the auditors. The audit team 
presents its report and makes recommendations to the 
Regional or State Blood Transfusion Committee for delib-
erations and comments. The Regional Blood Transfusion 
Committee sends its report to the National Blood Transfu-
sion Service and the accreditation body [2]. These re-
ports are useful: 

For the improvement of transfusion practice and 
to ensure compliance with existing standard. 
For accreditations purpose. 
To review the national policy on blood transfusion 
when necessary 
To disburse available funds to blood transfusions 
centers. 
To direct and assist in research and development. 

Blood Transfusion Committee: 
The hospital authority or the State Blood Transfusion Ser-
vice sets up this committee in accordance with the rules 
and regulations of each institution to: 

Monitor blood transfusion practice 
Review blood transfusion policy periodically. 
Set hospital standards for blood transfusion. 
Recommend training and continuing education for 
laboratory personnel, medical and nursing staff. 

Membership of the committee should include representa-
tives from all the departments that use blood and blood 
products. Representatives from the department of nurs-
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ing, health records, and administration are also desirable 
|4). The director of the blood transfusion service is ex-
pected to be a permanent member of the committee with-
out necessarily being the chairperson. The guidelines from 
some National Blood Transfusion Services, recommends 
that the committee meets every two months and submit 
arlnual audit report to the Regional Blood Transfusion 
Service and the hospital authority. However the frequency 
of meetings may be decided by each service. 

Audit standard or guidelines 
The audit standards are agreed modalities of practice based 
otl scientif ic and medical f inding by a team of profess ion-
als Involved in blood transfusion. Audit is done with refer-
ence to an agreed standard of practice. From this stan-
dard, audit criteria are prepared such that non-medical per-
sonnel may successful ly per form the audit. 
Such s tandards should include: 

Definition of blood product and transfusion 
method. 
Indicat ions for the use of blood products with 
explanat ions. 
T h e modality and frequency of administration. 
Expected ou tcome of t ransfusion 
Set targets for the turn around t ime, outdate, 
s torage rate. 
Eff ic ient use of material and procedures in the 
blood bank 
T h e provision and sourcing of safe blood and 
its proper s torage and processing. 
Appropr ia te quality control in the blood bank 
and t ransfusion practice. 
E f fec t ive disposal of infected blood and ex-
pired blood. 

National guidel ines or s tandards on appropr ia te use of 
blood and blood products where they exist, can be used to 
design: 

T h e audit criteria for the appropriate use of 
blood in each hospital. 
The appropriate inventory control in the blood 
bank 
The minimum record to be created, the method 
of storage and the min imum storage period. 
T h e s tandard opera t ive p rocedures and the 
f low chat of events in the various depar tment 
of the blood bank. 
The quality control measures and the meth 
ods of reporting. 
The appropriate source of blood for t ransfu-
sion based on the social c i rcumstances in the 
catchments area of the hospital . 

Audit criteria 
These are predetermined measurable e lements based on 
the approved s tandards of blood t r ans fus ion that are 
agreed upon. These measurable e lements arc employed to 

assess whether the pract ice c o n f o r m s to the agreed stan-
dards. T h e audit cri teria should be s imple so that a non-
medical staff can unders tand and use it to audit t ransfu 
slon pract ice. An audit cr i ter ion conta ins : [51 

Audit e l ement i.e. Indicat ions for the transfu 
sion of b lood product or the modali ty of trans 
fus ion . 
Except ions: clinical condi t ions wherein trans-
fus ions may take p lace without fulf i l l ing the 
e lements . 
Instruct ions: w h e r e the paramete rs given in 
the e l emen t s can be found . 

Any t ransfus ion order that does not c o n f o r m to these cri-
teria will be scrut in ized and referred to the blood t ransfu-
sion commit tee . 

The maximum surgical blood order schedule 
This is a document that serves as audit cri teria for sched-
uled surgeries d o n e in the hospital . T h e m a x i m u m blood 
order schedule is a d o c u m e n t p repared in consul ta t ion 
with the surgical team and the anaesthet is ts . It is based on 
the past usage of blood in the opera t ing room and the 
immediate post operat ion. 
With regards to surgical blood usage in schedu led surger-
ies, there are 3 categories . 
A. No order: Surger ies for which b lood t r ans fus ion is 
not normally needed are listed in this category. Orde r s for 
such t ransfusions are referred to the blood bank phys i -
cian. Examples are: herniorrhaphy, eye operat ions , appen-
dicectomy, tubal l igation, etc. 
B. Type and screen: O p e r a t i o n s that r e q u i r e b l o o d 
t r ans fus ion only occas iona l l y . T h e s e can be i d e n t i f i e d 
by l is t ing o p e r a t i o n s w h o s e c r o s s m a t c h t r a n s f u s i o n 
ra t io is g rea te r than 2 i .e. in m o s t c a s e s b l o o d is c r o s s 
ma tched wi thou t be ing t r a n s f u s e d . T h e p a t i e n t ' s b l o o d 
is sent to the b lood bank t w o d a y s b e f o r e s u r g e r y so 
that t yp ing and s c r e e n i n g fo r a typ ica l a n t i b o d y can be 
done . If no a n t i b o d y is f o u n d , t he s e r u m is s to red . A n 
abbrev ia t ed c r o s s m a t c h is d o n e if b l o o d is n e e d e d at 
surgery. E x a m p l e s a re : l apa ra tomy , p r i m a r y cae sa r ean 
sec t ion , etc 
C. Cross match and keep: Su rg i ca l p r o c e d u r e s that 
a l w a y s r equ i r e b lood t r a n s f u s i o n ( C r o s s ma tch / T rans -
fu s ion Ra t io <2 . ) . T h e a v e r a g e un i t s of b lood to be pre 
c r o s s m a t c h e d b a s e d on p r e v i o u s p r a c t i c e m u s t be 
s ta ted in the list. E x a m p l e s a re : repeat Caesa rean sec-
t ion (1 uni t ) , h y s t e r e c t o m y (2 uni t s ) , m y o m e c t o m y (2 
units) , p ros t a t ec tomy (3 units) , hemicolec tomy (2 units), 
t h y r o i d e c t o m y (1 un i t ) e tc 

S o m e of t h e s e su rge r i e s may benefi t f r o m au-
t o l o g o u s b lood t a n s f u s i o n : i.e. M y o m e c t o m y , hys te r -
e c t o m y , m a s t e c t o m y , t hy ro idec tomy , schedu le p las t ic 
su rge r i e s , s c h e d u l e d o r t h o p a e d i c surger ies . A proto-
col for a u t o l o g o u s b lood t r ans fus ion should be deve l -
o p e d . 
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T a b l e 1: Audi t c r i te r ia fo r t r a n s f u s i o n : who le b lood and red ce l l s 

Indica t ions E x c e p t i o n s Ins t ruc t ions 

W h o l e b lood : 
Blood loss: 
- > 3 0 % of b lood 
volume (1.51) 
- P C V < 2 8 % and 
loss c o n t i n u e s 
Red cell. 
Anaemia : 
- P C V < 2 1 % in adult 
- P C V < 3 6 % in n e o n a t e s 
- P C V < 1 7 % in c h r o m i c 
anaemia 
- P C V < 1 5 % in i m m u n e 
h a e m o l y s i s 

F re sh w h o l e b lood may be g iven w h e r e 
b lood p roduc t canno t be p repa red to 
s u p p l y p la te le ts and c o a g u l a t i o n s fac tors 

- L o w b lood pressure , low pu l se v o l u m e 
and p u l s e ra te > 100/minute . 

H i s to ry of : 
C o r o n a r y heart d i sease 
C e r e b r o v a s c u l a r acc ident 
C h r o n i c obs t ruc t ive a i rways d i sease 
E v i d e n c e of anaemic heart Fa i lure 

-Pat ients case note 
Thea t re records : -Anes the t i s t s r ecords 
- At blood loss < 3 0 - 2 5 % of b lood vo lume i.e. 
1.5 1 of blood in adul t s the loss can be 
replaced with crys ta l lo id and col lo ids 

Check: 
Pat ients case notes 
Labora tory records over l - 2 d a y s 

T a b l e 2 : A u d i t c r e t e r i a fo r p l a sma , c ryoprec ip i ta te : platelets 

Plasma 
-Burn > 2 5 % 
Fresh f r o z e n p l a s m a : 
-B leed ing in l iver f a i lu re 
- P r o t h r o m b i n T i m e R a t i o > 1 . 5 in the 
p r e s e n c e o f h a e m o r r h a g e o r i m m i n e n t 
i n v a s i v e o r i c e d u r e . 
- P r o t h r o m b i n T i m e Ra t io > 4 . 5 fo r pat ient 
o n w a r f a r i n wi th o r w i t h o u t b leed ing . 
- M u l t i p l e c o a g u l a t i o n f ac to r de f i c i ency . 
-Pro te in C , S a n d a n t i t h r o m b i n de f i c i ency 
C ryop recip it cite: 
- B l e e d i n g in h e m o p h i l i a c s , 
- F i b r i n g e n o f f i b r o n e c t i n a n d von 
W i l l e b r a n d ' s d i s e a s e 
Platelets Concentrate: 
-P la te le t coun t < 1 0 X 1 0 9 / L and no b leed ing 
-Pla te le t coun t < 2 0 X 109 /L with b leed ing 
-Platelet coun t < 5 0 X 1 0 7 L in prepara t ion for 
i nvas ive p r o c e d u r e 

- E v i d e n c e of d isseminated 
In t ravascular Coagula t ion 
T h r o m b o t i c th rombocy topen ic 
pu rpu ra 
-Hemoly t i c ureamic syndrome. 

Pos t surgery and post t rauma 
wi th mass ive t ransfuss ion . 

In neonate , count <20X1OVL. 
In the p resence of sepsis or 
a b n o r m a l platelet func t ions 

Pa t i en t ' s ca se note 

Pa t ien t ' s ca se note and 
laboratory results 

Audit modalities of blood transfusion practice [51 
T h e r e are 3 m e t h o d s of audi t p rocedure : 
1. A retrospective audit: T h i s is a r ev iew af ter the 
b lood p r o d u c t ha s b e e n t r a n s f u s e d . T h e too l s a r e the 
audit cr i ter ia , the pa t i en t s c a s e note , the h a e m o v i g i l a n c e 
fo rm and the l abora to ry records . T r a n s f u s i o n s d o n e are 
selected r a n d o m l y or wi th b ias for a par t i cu la r s i tua t ion . 
T h e indica t ion , uni ts c ros s m a t c h e d , units t r ans fused and 
e f fec t iveness of the t r ans fus ion are c o m p a r e d to the gu ide-
lines. T r a n s f u s i o n that d o e s not c o n f o r m to the H o s p i t a l ' s 
guidel ine is selected for cons idera t ion by the Blood Trans -
fus ion C o m m i t t e e . T h e hospi ta l unit involved is m a d e to 

expla in the si tuation and cor rec t ive measu re s are taken. 
However , in the practice, this may look like a faul t - f inding 
exerc ise that may not be sus ta inab le for the s a m e reason. 
W h e r e it is used alone, it d o e s not ach ieve m u c h when a 
rapid change in pract ice is des i rable . 
9 Concurrent audit: Th i s is a rev iew d o n e within 
twenty- four hours of blood t ransfus ion whi le the patient 
is still hospi tal ized. Th i s is very e f f ec t i ve in moni to r ing 
clinical t ransfusion pract ice especia l ly if this is moni tored 
c losely by the hematologis t . T h e modal i t i es can be de-
s igned by each serv ice e.g. All o rders that d o not mee t the 
t ransfus ion cri teria are referred to the hemato log i s t with-
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out disturbing the flow of work. The hematologist then 
consults the patient and the attending physician for a pos-
sible change in management approach. 
3. Prospective audit: This may be implemented where 
there is a good communication system to ensure smooth 
flow of work. All requests from the clinicians are checked 
against the audit criteria by the laboratory scientist on 
duty and any incomplete from is clarified. All requests that 
fail the audit criteria are referred to the hematologist who 
investigates and makes modifications. The concurrent and 
prospective audits are possible where there are blood bank 
physicians and they are desirable where certain rapid 
changes in practice are indicated. 

Audit parameters 
Audit parameters in blood t rans fus ion serv ice audit could 
be of two types [2,3] 
A. T h e b l o o d b a n k a u d i t : t h i s is t o a s s e s s t h e 
workload, the e f fec t ive use of mater ial and the quali ty and 
inventory controls of the blood bank . S o m e of the param-
eters that are useful for this pu rpose are: 
1. T h e number of units / pe rcen tage t ransfused in 

the form of whole b lood, packed cells , f resh fro-
zen p lasma, etc. 

2 The percentage of the d i f ferent ca tegory of blood 
donors recruited, i.e. Voluntary donors , fami ly 
replacement and au to logous b lood t ransfus ion 
donat ions . T h e number /pe rcen tage of se l f -defer-
rals, percentage of t empora ry and pe rmanen t de-
ferrals 

3. T h e number of e m e r g e n c y c ross match and full 
cross match done. 

4. T h e cross match / t r ans fus ion ratio. 
5. Inventory control parameters : the outda te rate, 

the shortage rate, surgical cancellat ion rate, num-
ber of donor blood col lected, percen tage posi-
tive for hepatitis and HIV. Ba lance sheet of blood 
units co l lec ted , blood t r a n s f u s e d , blood units 
discarded, Uni ts re turned un- t r ans fused to the 
banks, blood bank reserve t ime. 

6. Material usage parameters: number of blood bags 
supplied, percentage success fu l ly used for blood 
collection, percentage discarded due to leakages, 
small volume, the p resence of c lots in the blood 
units. 

7. T h e n u m b e r of b l o o d un i t s g r o u p e d / c r o s s 
matched per lOmls of reagents (anti sera) . Blood 
bank response and the turn around t ime. 

B The Clinical Audit: This is to assess the appropri-
ate use of blood and the ef fec ts of blood t ransfus ion: 
1. Hospital t ransfusion rate i.e. N u m b e r of units trans 

fused per hospital bed per year. 
2. The percentage transfused per user depar tment and 

per indication. 
3. Cross match/ t ransfusion ratio per depar tment , per 

surgery and per indication. 

4. T r a n s f u s i o n f a i lu re rate i.e. P e r c e n t a g e of t ransfu 
s ion that d id not m e e t the expec t ed resul t . 

5. Pos i t ive look back rate i.e. Pe rcen tage of infect ions 
l ikely to be d u e to b lood t r a n s f u s i o n in the hospital 
in o n e year . 

6. P e r c e n t a g e o f n o n - c o m p l i a n c e wi th audi t cri teria 
7. B l o o d t r a n s f u s i o n reac t ion ra te 

Records required for blood transfusion service audit: 
To e n s u r e a d e q u a t e audi t o f b lood t r a n s f u s i o n prac t ice 
and b lood b a n k i n g in a t r a n s f u s i o n cen te r , the fo l lowing 
records shou ld be m a d e ava i l ab l e to the aud i to r s : 

Request register 
T h e p u r p o s e is to i den t i fy the m o d e of r eques t s and the 
pe rcen tage h o n o r e d . T h e reg is te r shou ld s h o w the fo l low-
ing: 

Da te and t i m e the reques t w a s m a d e , the pat ient ' s 
name , hospi ta l number , ward , units r eques ted for, 
when b lood is required, indicat ion, his tory of pre-
v ious t r a n s f u s i o n s , b lood g r o u p and w h e t h e r the 
reques t w a s h o n o r e d . 

Cross match performance register 
This is to iden t i fy the b lood bank work load , test p roce -
dures and e m e r g e n c y reques t s . T h e reg is te r shou ld s h o w 
the fo l lowing : d a t e and t i m e of cross ma tch ing , pa t i en t ' s 
name, hospi tal n u m b e r , pa tho logy number , b lood g r o u p of 
the pat ient and that of the donor , the result of the compa t -
ibility d o n e at va r ious cond i t i ons e.g. sa l ine at room tem-
perature and at 37°C, in the p re sence of a lbumin and / or 
e n z y m e t r ea tmen t at 37°C, C o o m b ' s test, controls , c o m -
ments and s igna ture . 

Issuing out register 
This is to iden t i fy the uni ts sent for t r ans fus ion , locat ion 
of t r ans fus ion , uni t s re turned un - t r ans fused and the turn-
around t ime of the b lood bank . T h i s regis ter should con-
tain the f o l l o w i n g : d a t e and t i m e of b l o o d co l l ec t ion , 
pat ient ' s identity, ward , b lood unit number , amoun t paid, if 
returned un- t r ans fused , expi r ing date , b lood product given 
and the o f f i c e r ' s s igna tu re . 

Blood bank ledger/brain box 
This can be used to t race the uni ts of b lood col lec ted . T h e 
register should conta in the fo l lowing da ta .b lood unit num-
ber, da t e co l l ec ted , exp i r ing da te , b lood g roup , an t ibody 
sc reen , resul t o f T r a n s f u s i o n T r a n s m i s s i b l e In f ec t i ons 
screening, componen t prepared f rom it i.e. packed red cells, 
platelet concen t ra t e , f resh f rozen p lasma, f rozen p lasma, 
c ryoprec ip i ta te , da te t ransfused for each c o m p o n e n t , hos-
pital n u m b e r of pat ient , reaction, look back; expi r ing date, 
date d i sca rded . 
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Donor register 
This is to facilitate donor fo l low up. T h e register should 
include the fol lowing information: 
Date and place of donat ion, dono r ' s name, donor category, 
sex. age, occupat ion, dono r ' s address and telephone num-
ber, blood group, genotype, blood unit number, deferral , 
look back and in case of replacement donation, the patient 's 
identity may be needed. 

Blood group performance register 
This should represent content of the standard operat ive 
procedure of the blood bank for blood grouping. It there-
fore should have the date, the blood unit number, cell and 
serum grouping results, screening for atypical antibody, D 
variant tests, and ev idence of haemolysins , final group, 
c o m m e n t and s ignature. 

Bank inventory control register 
This register should represent a balance sheet of the stock 
of blood at any g iven t ime. T h e shortage, outdate and 
surgical cancel lat ion rates should be easily deduced from 
this register. T h e fo l lowing are useful data to include: 
Month , day, date, units col lected, units screened, units 
posi t ive to Trans fus ion Transmiss ib le Infection Screen, 
units expired, total for discard, units for transfusion, units 
released to the blood bank, units returned on daily basis, 
total t ransfused, shor tages based on blood group, surgi-
cal cancel lat ion based on blood group. 

Blood batik quality control register 
T h e documenta t ion of quali ty control measures of blood 
for t ransfusion should be encouraged. Some of useful data 
are: average weight of blood units collected sampling 1 in 
10 units, swab cul ture of venesection site sampling 1 in 20 
donors, PCV of expired blood sampling 1 in 4 units, plasma 
hemoglobin es t imat ion of expired blood sampling 1 in 4 
units, cul ture of expired blood sampl ing 1 in 10. 

Register for the investigation of blood transfusion reac-
tion 
This is to reflect the number of blood transfusion reac-
tions in the practice and the possible cause. Data to note 
arc: date of reporting, patient 's name, donor blood num-
ber, date of collection, expiring date, weight of the bag, 
physical condition of the blood unit, result of patient's 
and donor ' s blood group, result of cross match done. 
Coomb ' s tests done on patient 's red cells, blood culture 
result done on donor unit, presence of hemoglobinuria or 
jaundice, presenting symptoms and indication for blood 
transfusion and outcome of the transfusion reaction. 
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