s

2V

- aumomsmsmn ox ummteaonncns AND mmpmmmomws- Anmponronmm

AND mmn ﬂcwomc mmmwx Pmmuma. .

T

| PETER CURT BAUTZ

A DISSERTATION SUBMITTED TO THE FACOLTY or mn::cm:, nm:vmasrwr o mﬁn"

WIMTERSRMID, J‘OI!ANNEBBURG FOR THE DEGREE oF msm oF MEDIUINE (SUEGEBYI

. JOEANNESBURG, 1993.



._ ;-.-
.. i""

abstraot - s
\\ .

. S _ Voo g
.-During the perlod June 1888~ December 1989, 77 patien&s ‘were accﬂmﬁlated fo; .

the autotransfusion trﬁal, 21 of which wara COntrol patients. These o
"patlents wery managed at three' inatitutlons_ namely Hillbrow {64[,7 e

Coronation {1} and Shongwe (12} Hdapltals- oL these 77 patients, 65-wé£e'

) anolved 1n penetrating or plunt ing uries, - and 12 were ruptured ectopicV'
'-pregnancles. Tha ages of all patients ranged from 16 yrs te 65 yrs.,

‘\J.

:The patients were divided mnto four groups-

1 ,-'bankad blood only {controls}, 21 o :_'f - ':  ﬁf_o.
:'2 . autotranstSed blood only, 27 | | |
:*3-  - combined banked and autotransfusion, l?
.'4fﬂ ' ruptured ectopic pragnancies, 12 |

Investigated waré'the-effécté;df'autofranﬁfuaéd o;'banked'blood voluies on

the following parameters-

1 . White cell counts. admission and post—transfusion day 1 :

n-é_  Blatelet counts: post—transfu5ion days 1 and_z
_.3 : Haemoglobinz admission-ond post—tranéfusiondays:i and 2 
_ 4 Prothromb;n Index post—transfusion days 1, 2, and 3
' S'o ' Partial thrombopxuso,n Times: post—transfusmon days 1 and 2
._6  ' Fio;inogen Degraﬂatioq products: poatﬁtpansfusion_day 1 f“
| :T. ' Haptoglooin 1eVelo='post%trahsfusion doy'1 
.3   Haemopexin levels:. poat—transfuaion day 1
'  9 Fibrinogen levalsz post-transfusion days 1 and 2

Four salvége teohniquaﬁ Were ﬁtilised1
Complications were analysed for each transfusion group.

_Autotransfusion of saivagé&“blood from haemothoraces and haemoperitoneuns

is safe, efficaeious, and cost effeotive, provided that certaln guldalines
are follOWEd. N ' ' '
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Glosadry .

A S jFraaturé'-_ SEUUR TR
alpha-FP .. Alpha fetoprotein ' :
. ‘Anastom . . Amastomosis ' ' -
ARDS .. .. .Adult Respiratory Distress syndrame o S
CAUTO ' Group receiving Autotransfused blood only
. AUTOXEUSE:_f'.-f'_Autotransfuse{d} o
~ BANK ‘. Group recelving Banked blood.only
. BANRED . = = . Group receiving Banked blood only
_ qgﬁ. - ... = Chronie Actlve H&patltl&
LMV .. . Cytomegalovirus ¢ o
S DRL. ... v . Diagnestic peritoneal lavage R
CeDIG T 77 Disseminated intravascular aoagufatlon
BBV - . Epatein-Barr Virus S .
"Egte - - Ectopie Group B ' L :
- FIBRINOL - Birse post—transfuszon f;brznogen levels
- FIBRINOZ = . Second post-transfusion £ibrinogen leiels
L GIE, SCAHV . - Gastrointewtinal tract & subclavian vessels
| HAEMOFEX ~°  Day 1 post-transfusion haemcpexin levels:
| HAPTOGLOB =~ Day 1 post—transfuslon haptoglqbln levels o
Hepatew - ... Hepatectomy o o
JHEC - 7 Hepatosallular Carcinoma ARG
MVA. - - - Mator vehicle Accident o4
HE = ~° . Hepatitis B = - ow
HbO © . “‘Admission Hb R -
Hbi - .. . - Day 1 Hb
B2 . Day 2 Eb : '
HBsAg . - Hepatitls B surface antlgen
- HCVH .- _‘Hepatitis € Viral Hepatitis
CHIVO ' _ Buman Imminodeficiengy Virus )
BYI& .- - - Human T-cell Lymphetropie virus :
HYGEW - High Velocity Gunshot Wound:
.ITarteiy - Internal theracic artery
LAP- o ' Laparotomy :
livr/spln_ . Liver & spleen
Lo . o Low ‘ '
MIX . . . -Group. rece1v1ng Banked and autotransfused
JMRC . . Medical Research Council : :
ENANB(H} R Non-a, Non~B {Hepatitis)
“pio - 7 First post-transfusion PI
PIL . - Second post-transfusion BT ,
PIZ ' Third post~transfusion PI.  *
PLTO - B Fizat post-transfusion Platelet count
PLTL ¢ . . Second post—tran"fua;oh Platelet counf’
Pt . "Patient: s . :
JPTTO . L First post-transfusion PTT
PTT1 ~© - Second post-transfusion PTT
spln+Diaf . Spleen & diaphragm :
BA © . South Africa(n)
‘Thoragot . . 'Thoracoctomy .
VIO N Very low ' '
Weeo .. Admission White cell Count

P

i

Weel: . . Day 1 White cell Count
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1.|NTR0DUCT|0N O

| Trauma today is a national epidemic, aotountinq'for'oné'of“theﬁmoetf:
f~serioua health care problems within this country . 12, The 1ndicationsa_=

_aré that only AIDS will compete with trauma as -the number one °“'

'_oommunlty health haZard in the foreSeeable future 3

fProgress-'ln deveroplng countrles usually resuTts in Lnoreasedf

-aurhenlzation, 1mproved health care, and a reduotlon in malnutritlonf'_
“and Anfeeelous diseases. The reverse is true of trauma, Exposure to

urban tife” and technology 1ncreases trauma rates, prec1p1tat1ng a
'high demand for trauma services. ' '

. #f.-'

Trauma 13 the prlnClpal canse of death between the ages of 1 and 40:.-:

in South AfriCa 4, In terms of overall mortallty, trauma nccuplee a
dlsturblng and close second place behind all circulatory related._
deaths 3. It is also the leading cause of death and disability . in
_ North Amerlcans less than 38. years of age 5, and the fourth leadlngi_f
| cauSe of death in Amerlcans of all ages ' ' '

A 4 year rev;ew of the Cook County' Medical Examlner kS records,i';
Chlcago, Tilinois, 1986-1989, indicate ‘that trauma 1s the leadlng
cause of non—maternal maternal ‘death (46 3%) 6, By non—maternal death"
is. meant any cause.of_death.not from.pregnancy, labour, dellvery}
postpartum4 nor"any pre-existing nealth_-problemS' exaoerbatedatby~3
pregnancy.. - : : IR o : S C o . : ‘

The World Health organizatmn (WHo'j ‘estimates that non-natural
deaths, almost all due to trauma, tepresent 5.2% of . all global
fatalities, whereas in South Afrzca, these f&gures represent: 16% of
national deaths 3! SRR LT

'There isaan-increasingfmotor.vehicle'inoident rate} subsequent t0'
‘alcohol use, unroadworthy vehicles, inadequate tralnlng of drivers,
and a. rising anarcllstic behavior on the road. Poor leglslatlon and
often inadequate or total lack of law enforcement also contributes 7,

~There' is a"not unreasonable reluctance on the' part .of "law :
enforcement offlcers ‘to deal W1th ‘the r131ng mlnlbus problem,
-Iassoclated with a’ elgnlflcant number of unllcensed flrearms in the

hands of driVers and passengere There are presently (1992} an -

_-estimated 122 000 mlnlbuses in the PRV area, Of-wh1¢h_pnly*7¢ 000

Sy



1.INTRODUCTION

. Trauma. today ig-a. natlonal epldemlo, accountlng for one of ‘the. mostuea

- serious health care problems within thls country 12, The 1nd1cations ;ltl
are that only AIDS - will compete with: trauma - as the number one )

:jfcommunlty health hazard xn the foreseeable future 3

'Progress 1n developrno countries usually results “in"inoreaSedf

-g'urbanlzatlon improved health care, and a reduction in malnutrltmon_W

i_ and lnfectlous diseases. The reverse is true of trauma Exposure to-_?j'

'urhan life and technology 1ncreases trauma rates:,r prec1p1tating.a"
. hlqb demand for traums serv1ces. s . o

n'Trauma is the princ:pal cause of death between the ages of 1 and 40 e

in South: Rﬁrioa 4, In terms of averall mortallty,_trauma occupies a

dlsturblng and olose second . place ‘behind  all cdrculatory related;fi

- deaths 3. It is also the leading cause of death and dlsablllty in

t-'North Americans less than 38 years of age’ 5, and_the fourth. leadingﬂ l 

cause of death_rn Amerlcans of all ages. - ﬁ_

A 4 year-.review_ off=th9- Cook County Medlcal Examlner 8 records,

Chicago, Illinois, 1986-1889, indicate chat trauma is. the leading

cause of non—maternal maternal death {46.3%) €, By non—maternal death
is meant any cause of death not from pregnancy, labour, dellyery,

postpartuno nor any :pre~exlsting ~health - problems -exacerbated..by'_rgz

pregnancy.

 The. ﬂorldleealth._Qrganization - (WHO)  estimates. tha. non-natural . -

deaths, almoSt"all due to trauma, represent 5.2% of all global---"

fatalitles, whereas in SOuth Africa, these-rigureslrepresent 16% of’-?
nat:l.onal deaths 3‘ - ' ' B

There is an inoreasing,motor vehicle incident rate, subsequent to
'alcohOI use, unroadworthy vehicles,_inadequate training ‘of drivers;__
and a rising anarchlstlc behavior on the road. Poor 1eglslatlon and -
often 1nadequate ox total lack of law enforcement also- contrlbutes 7

There tis:-e _not -unreasbnable_ureluctance. on - the,”part of law
‘enforcement officers to deal with the rising minmibus problem,

assoc1ated with a significant number of unllcensed frrearms in thej_r

hands - of drlvers ‘and passengers. There are presently (1992) 'an-*
'estlmated 122 000 - mlnlbuses in the PWV area, of which only ?0 000



are- licensed wlth 5 minibus 'asseciatién}. (Mr kS Katz, Deputyf‘e7

- fDlrectcr, Operatlens, Brlxten Ambulance and. Flre Dept }

\‘&z

__-There is a’ Lugh 1nc1dence eﬂépedestrlan 1n3uriee, partlcularly 1nfj;f
i“the ﬁape Penlnsula.;Many of thése 1n01dents are alcohcl related, as
. are: many MVArdrlver related events. These 1nc1dente oftenpbccur 1n¢V
: ;outlylng areas 1aek1ng in -trauma expertise. Consequently, uhﬁre is: at_

' high incidence of poorly managed,:ehocked patients.arr;vinqhat,majqr e

_-'trauma centrese?;__

In 1989,. the.
‘Greater Cape

MRG cgnducted a. survey' of trauma patlente ln the”f'
T&wrl Metropolltan Area. fhciaded were all -state

jlnstltut;one,_y:clinlcs,. _and prlvate practlces oﬁ- generalJe"

Vpractltleners, speclalists, and Qentlsts A cllnical (not blood

: _alcehol level) estlmate ot alcohol related trauma was 30%

The MRC Flgures 1ncluded patlents hav1ng dled W1th1n 4 hours of MVA,-

'3_related 1nc1dents

e68% were pedestrians Of theee, only 24, 2% were alcohol free.-3 3%

‘had levels <0, OBg%, 14 2% had levele between 0. 08 and 0 lgg%, Whllﬁif

58. 3% had levels exceeding 0 Zg%

\.‘

_-Conelderlng MVAwdrlvers, _47 % Were _£ound to be blood: . alcohol L

' ':npgatlve, 5.2% <0, Oﬁg%, 58.5% between 0.08 and 0. 199‘%, wh:Lle 15% had_

_ levels exceedlng 0 Zg% (Dr J W van der Spuy, MRC.). : _e

A rlslng level of person to perscn v1olence 1s also respon51ble for'JJ
‘an  overwhelming number of injurles and deaths,__affecting_'a o
significant proportlon. of South' .Afrlcan SOClety It is ﬂeStimated _'
that more than 5% of peoPle require treatment annually as a. reeult"e
of trauma 9 A 1989 populat:.on and pat:.ent analys:.s of - t\ne Cape”
Penlnsula estlmates a rate of 6% 3, ‘This traglcally :aniude»s kE % _
paedlatrlc -and young adult populatlon.. It has_ assumed sﬁChj -

proportions that Muckart has called it the- "mallgnant epldemlc" 10,

This supersedes the. statement_made by_Prof S P Baker "anU:lES“the. .

neglected epldemlc“ 11, Claude Organ from the Usa cxmmmnted in a
_12

_The 1ncveasp in trauma adm1381ons to medlcal mnstltutlons has been

so marked in récent years that it threatens the very 1nfrastructure7-'

of medlcal services 1n thle countryl.=15 o
_ : - R

'Editorlal recently that "trauma is the\motar end plate of’ vzolence"



'_3_-

" The medical and nursing etaff work under tremendous pressure,
'_ resulting in overwork, -and stress 13, Th:.s leads to rap:.d burnout and o

| :an ineV1table high staff turnover._f'

__In ma;ny :;.nstltutions,_ staff to patient ratlos have decr‘eased, to
worrying - levels over the 1aet 5 years, leading to the undermming of

o South African. med:.cal standards. This 1s partlcularly not:.ceable in

peak demand tlmes..:. Publlc holidays and rellglous holldays are

' _usually ‘s0 busy as’ to overwhelm ex:.st.mg r.esources. Th:.s leads to

the 11‘1ev1table death of "patiénts when ' the staff is ‘too busy w;rth'

'_"_-'.'other emergenoles There are other drawbaoks.- .m an attempt to deal
_with incredsed numbers of patlents, medical staff have to reduce the

"-'tlme spent . on each patlent, thus leadlng ‘to a reduction in med:.oal_"j.
o standards and increasn,ng the incldence of mlssed pathology. '

The ECOD.OI[{IC conseq‘uences 'of 'trauma are mass:Lve In South Afra.ca, -
the composate cost of veh:.cular 1nc:1dents an_d occupational :Lnjurles '
'-'accounted for 320 m:Lll:Lon per day in 1988 14 ' '

'Studles in the USA mvolmng :Lnjurles and resultlng costs; _s'howed o

_that J.n 11985 ‘alone, 5'? ‘million people were :l.njured.r costlng_$15-7._6_'__-'
'bllllon. ThJ.s ex::luded deaths. ' S o '

.When deaths were consldered, trauma related deaths accountsd “Tor
335 000.00 per death which was three times the cost of deaths i‘rbm
cancer and - cardiovasc:ular dlseases comblned. Trauma causes a far

greater loss of- worklng years than all forms of cancer . and. heart

disease’ combaned It occupies an enormous nat:ional resource in terms _
of ‘hospital lz»edaJr days loat_ at work, and s:Lgn:Lf:Lcant permanent '
dlsabillty 15 L N _

It is estlmated that trauma cost the USA $180 b:Lll:Lon J.n 1988, wh:.ch
exceeded all other dlsease categories 16, : - '

The _ cost of managing such 'patlent 1oads in South' Af'rioa,‘,. is

'-'outstl:rpp:l.ng the ‘budgets allocated to ‘the med;t.cal services, at a

time where polit:.cal reforms and a severe ~economic. denress:ton J.s'-'
_l:Lmlt:Lng avallable f:Lnanclal resources. '

'The realltles of - ‘trauma in South Afrlca 1nd1.cate that an increas:.ng_ .

load will be placed on. curative serv:.ces, This obv:musly confl:.cts
‘with the sociopolltlcal aspec:ts of this - country, w_here a g_reate_r.

emphasis 1s to be placed on preventative services. However, in the.
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case of trauma, no amount of 'preventa”tive5_ health care v}till: change

this.

Juet how far the health budget cutbacks go ;i,e eeen in the recent_' .;.
anneuncements (Oetober,\ 1992) regardz.ng the lay *hg cff of health.
-wor}rers and the acceleratlon of patient d:l.scharg‘es lin Natal, where a

'low grade cival war is c:urrently belng waged.

= . r . .;.

Hypcvolaemm shcck accounts for: a 51gn1f1cant preportmn cf surglcalg'

“and- gynaecoleglcal adm:.ss:.ons. :

'Many hosp:r.tals do net i‘ncorporate a bloed bank and a signlflcant S

'delay may ex:l.st between the. presentat:.on of a trauma victim, and the_ o

'-arra.val of crdered banked bleod

._".Othex hoep:r.tals have small blood ban}*s on thelr premzl.aes, b'ut with s
lmlted suppl:.es Whatever the s:Ltuat Lon, a delay always ex:.sts from"
the time requ:l.red to. run compat:.b:l.llty ‘tests unt:.l ‘the blood is

- issued Manv :Lnstltutlons stcck llmted quantlties of group o} Rh +ve
or O Rh —ve blood fo:: c:txcumetances in Which bleocl is urgently

required, but these supplles are ofteﬂ insufflca.ent J.n the event of

severe biood lose frcm trauma..-_ o

'Hav:mg worked. at the Hlllbrow HcsPital as a surgical reglstrar fcr 2

years durlng the period 1984-1985, I was diemayed to find: that no
emergendy blood was. ¢ ;bWEd in the trauma casualty, furthermore,-
although this hOQplcal was. v:.:ttually across the street from the

_Seuth African Blpod. Trarnefus:.on Service, cons:Lderable delays were
often encountered from the time of order:.ng to the arrival of blood

_' Th:Ls in many :Lnstances was the result of an :Lnefflclent “and

dls:l.ntereeted transpcrt system employed by the hoepital Consequent

to the above problems, autotransfusion appeared to be an 1mportant_

'source of alternative emergency blood supply for many patlents w:.th
hypovclaem:.c: shock. Thle may eliminate or _reduce -the requlrements
for banked homologous blood transfusions. This stimulated my

'z.nvesta.gatlon into the feé‘:.lbllity of 1ntroduc:1ng an autotransfusmn

facul:.ty to the surgical department. :

For tha,s t_o_ b_e successfu_l and_ practical, simple ‘apparatus and:ease
of operation were essential. Furthermore, the logical and practical -
sources of autogenous blood would be trauma related haemothoraces

' ancl haemoperltoneums

PO



. As an 1nc1dantal event, we saved the llfe of a young woman admltted
with a ruptured ectoplc pregnancy at Hlllbraw hOSpltal She had a

hypovolaemlc cardlac arrest soon aftaauarrlval Antotransfuaaon of

the blood durlng her cardlopulmonary resuSCltatlon almost Certalnly
contributed to hFr survival and dlscharge withln a Week qf_;f
_adm1351on ' : : _ . o

i:ThlS led to a&e_followlng qukstions whach IBQulred elucldatlon- RN
' L . &3 |

S f'Is autotransfusmon aafe° o L e s S

2. I8 autotranaquLQn efflcacious _dn  the ' management of -

o hYponlaemaaﬁ e S T

| 3,  Is. autatranstuSlon cost effectlve? _

4. Does it represent an irmediate souroe of blood? .

_5;:* Can it prevent the . potentmal hazards of homoleqnus banked blood
h transfualans*} : : - : :

_By defm:LtiOn, _ autotransfus:mn ZLS a method of blood conSer’vation

'where a ‘patient's blood 1s cmllected and subsequently returned to
that 1ndividual a carculatlon. Thls ‘may be elther before, durlng, or
after an oparative procedure. _The blood may- be processed in varlous
‘ways, the 51mplest being . flltratlon and anticoagulatlan, or the
erythrocytes are - separated from the salvaged blood, washed and
. returned as a concentrated cell SuSpen81on in a cryata1101d fluld.



. 2-L'TERATU RE REVIEW

| 2 1 ORIGINS

The uge of autotransfusion was flrst reported‘ in 1818 by James

fglundell -He had W1tnessed the death of a woman from “ncontrolled;y'*

‘uterine hemorrhage -and this_ led ‘him  to. conduct a Serles of

-experlments in which dogs were bled to. shock states and then_*.” 
reinfused with the shed blood 17. He then 'used this technique for ‘the

-flrst time in London in 1818 for post partum . haemorrhage; wh;ch, at 
those times and with aVailable techniqies, was assoclated w:;.th a

 'mQrtal1ty rate of 508 18] Wllllam Highmore attended a patient with
fatal postpartal haemorrhage in 1874 and called for the future
‘collection and use of the EXSangumnated blood 192021

K ,'r.'i\- .

Tbe complications of haemolysis, 1ntravascular coagulatlon, éir'and_-]
partlcle embolism 22 and technical problems, such as blood clotting-=

before transfu51on 2, lmlted the w1despread aqoptlon of thls”__
'technlque. ' ' :

_Autotransfusmon in the setting - of chest"iﬂjuriés was used by.
Elmendorff in a wartime situation in 1917 and in 01villan llfe in
1931 18, :

The earliest ‘American report of autotransfusaon was by Lockwood in
1917, where '1ntraoperat1ve re1nfusmon was. undertaken- durlng a _f
-splenectomy 23, Early repcrts tn the 1920's and 1930's desrxlbed 

autot;ansquLOn more commonly used in haemoperltoneums- than S in
ruptured ectaplc prednancies and - traumatic abdomlnal Yascular
injuries 8, There was a general resxstanCE to. the procedure because
of p0551ble.contamlnatlon of the blood ’

After.Landsteine; and Roce d65qr;bed the.biood_group'éyétem and when
methods . for preventing clofting were discovered, blood banks were
establisbed in”1935.'This.led-to-the decline'of autotransfdsions

CIn- 11969; Symbas was 'Lespon51ble for autotransfu51an galnlngt ;
_acceptance in haemothoraces follow1ng thoracmc trauma 34 ' S

Only . in - the early 1970's did autotransfu51on get the Stamp' of
credlblllty from Breuer et al and Brewster et al, whenfmcertain g

' -.safeguards ‘were put forward 2523



It is only in. the 1ast two det:ades that autotrans)fusmn has become'-'
an established blocd conservatn.on techmque. ' ' SR
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SREASONSFORUSE

leflGUltles in obtalnlng adequate stocks of banked blood, ‘as _: a

'_result of .,ncreasz.ng demand for ‘banked whole \Qlood 21, donor'

shortage's, partlcularly durz_ng publlc holidays and - scmaol hcalzl.d.f.w:-:,,r

_-_'-rare bloc:d groups -and expiry.. ) frequently leads to per:.ods of

-decreased blood avallab:l.lity w:.th consequent _ cancellatlons of

. __'elect:.ve surglcal procedures and at worst, death from hypovolaemla _23- :
| 29, Autotransfusmn thus reduces, and in ‘some - :Lnst.ancxas, -may even
"ellmlnate the demand for banked homologous blood 30 313z, ]

| .3;2;.TRANS'M:SS!_0N OF DISEASES

- Blood 'transfus'ioﬁs pose the - 'saitie 'dang'ers' as any other "tiss.u'e
_trahspla'nt, namely the transmiss:.on of 1nfectlous diseases from. the

donor to the recup:.ent These 1nfectious agents range from the age

old treponemal _I_.-dlaéase, syph:.lis, to the latest esoterid group of

viruses, HTLV .1 and 2. It is, however, the appearanc:e of the HIV
agent which has forever changed world attitudes. This applies not

orly to blood products, but also to the :Lnjured patient management '

and the potentlal hazards to the attendlng staff

_' Transfus:.on—transmltted infect:we agents, - eg v:l;ru_ses-,_-a.re classified

into two classes._ those in which a rall-free viraemia'of:curs. and
those in- which the v:.raem:.a ig - celrassoc:.ated (mtracellular:)

_Int'racellular viruses J.nc:lude the . cytomegalovirus ~and the - Epst.eln

Barr — virus, -wh:.le- cell- free viraemias ar ‘primarily those
responsibla for post-transfusion hepatltis 33 ‘These _transmlss_lon_'
modes ‘have J.mportant impllcatlo_nq__' regardlng control d’f"virall ﬁ
tran_émiSSi_on in blood transfusions. = - ' R |

3.24. HEPATITISB
Hepatitié ‘from . the B-virus has been markedly reduced, but not
completely ellmlnated by the routine testinq fc:r the Hepatitls B

surface ant:.gen {HBsAg) , antlbody (ant:l.-HBsAg, anti HBcAg) an_d
elevated transaminases Hepatitn.s B a<:counts for less than 9% of all'

transfus:.on acquired hepatitides 2834



-t
:The frequency of transfusien transmltted HBV 1nfe"t10n 1n the USA is

_ estlmated to be 1 in 50 000 per reclplent, or abeut 1 1n 200 000 per
unlt 3w, ' _ Ea '

eThe'IﬁﬁL_ a DNA virus of the hepadnav;rus fammly, 1s en ekffemely

'infectlous agent present in large numbers - in blood -énd other bf:n:iy"_"_-'E

'flu1ds of infectlous patlents 35 : These include indlvxduals wmth s
acute HB and chronlc actiVe hepatltls (CAHY , - HB is associated with a

10% mertallty rate in the acute phase,.whlle approx1mately 20% efﬂ,"

clinical cases of HB. progress to chkronic ac+1ve hepatltls (CAH). In
:°SOme series,_ZE% 50% of patients developlng CAH d;e Wlthin 5 yearsf_:e
12 In the . llght of such figures,'lt is. gssential’ ta prevent spread”“:”
"of the HBV. - LT

222 HEPATITIS-C

Hepatltls C, before the discovery of the hepatitis C vlrus, HCV, was,:
known as Ebn:A, Non—B Hepatltls, 'NANBH, Articles concernlng NENBH
are still appearing in the llterature, and  the -term NANBH 1s
“probably still famlllar to most 1n the academie world |

: More than 15 Lyeare have_ elepSed_ since viral hepatitis' was -

recognized, and it was only ine1974 that'NANBH'was'identified as a

clinical entlty, yet transfusion assocmated hepatitis remaing a high
priority concern even today %, Recently, it has been’ estimated that
7-10% of all patients receiving. banked blood will develop hepatltis,

icteric or anicteric. Of these, 95% are caused by the NANB type 28 34
3729.'This represents about 300 000 patlents 3,

This frequency of hepatltls 'occurs “even among -recipients jef'ﬁ
\slunteer banked “blood; in recmplents of pald donor bleod, the
incidence is 30-40% 3, ' '

Seventy flVe percent of acute NANB hepatitls are asymptomatlc, as1
‘are @& majcrlty of these whose dlSeaSe progresses . and becomes
chronic. . Chronic hepatitis = (persistence j_”of'? elevated.
ammotransfexases for -at least 6 months) evolves in abeut 50% of
acute NANB hepatxtis patlents Clrrh031s develops in up to 20% of
patlents with chronlc NANB transfusion assoc1ated hepatltls, or 1%

of all transfused persens, within 10 years after an acute 1llness 2&7"
29 34 : . . .

in 1989, Choo et al isolatedf a’ cDNA -clone from  a parentErally
transmltted NANBH - v1ral genome and designated 1t as the hepatltls c



virus HCV 39'40 ‘8ince that diScoﬁery, and . tﬁé 'dévelopment of.'én.-”ff
antlbody test, rapid advances have been made Wlth regard to thej' .
epldemlology and 'oncogenlelty of the HCV.. The first~generatlen_l_'i
antibody " tests have the dlsadVantage of giviﬁg false pcs;tlve -
reeults; in as much as 50 70% of cases 4142 ~while it may take a Yeart"ti
after exposure before seroconvers1on occurs) - the second.- generatlontj'i
tests are more accurate and - sensxt;ve. All of these tests are based

on the detection of &ntlbﬁdles aga:nst nen—structural v1ral protelns.e

43, 100 and - ¢33, A pelymeraee chain reaction is now available to

__'detect HCV RNA 1n 11ver and serum _’4@-*

The HCV-lS a 51ng1e positivewstranded RNA v;rﬁs distantly related to*:

'the flaviviridae, 43 and appears to be less lnfectlve than the HBV.

In contrast tn the HBV, the HCV is not transmitted as well by sexual.

__contact 4445 .

Recently 2'di§find"stralns have emerged and may eventually reqmlre'

the d351gnatlon HCV 1 and HCV 245

It has also become apparent that the HCV 1s oncogenlc, far'more Sb

than the HBV AT 48, ‘The c:hroniclt:y and cirrhosis rates for HCV is
' identlcal to that of NANBH 33 however, there appears to be a8
sequential development of Cerhosis and hepatoceilular carc1noma’.

(HCC) . Chronlc HCVH with eirrhosis is aSSDC1ated wmth eleVatlons of
alpha*FP, even in the absence of HCC49

The frequency of HCV in NﬂNBH shews a W1de varlatlon. studles using;e

anti-HCV range from 50%-663 36, 90% 80, 91540, 05343 to 100% 39, There
is also a difference in posit1v1ty rates between acute and chronlc

HCVH,_the rate 1nqreaslng_with chronlcity,_The reaeqn_for this ;s'

the delay in rising-antibcdy titres in-Hch,_?z

COmparlng NANB HCV’ p051t1VE disease to HBV dlsease, we ;eee the .'

following 51

— . chronic hepatitie t cirrhosis ',.zﬁcg
HCV . 90% . ees 94%

When the HCV RNA test is used, the presence of HCV is detected in '

half the cases of chronic NANB llver ‘disease where anti- HCV tests
'are negatlve52 | | |

In the case where HCV and HIV  coexlst, " the immunosuppressiVG_'.::

consequences of AIDS lead to a more rapld onset of cirrh051353

&



HCY is endemic in many' -populations Western Europe 0. '?%, Japa’x ’y 3%,_ |
‘Wew  York City 1. 4% and 5. 3% in Riyadh, Saudl A;.abla - The Cape

- Peninsula appears to ‘have a very low incidence of. HOV c:arr:Lers. In
 half the cases no- known - source . of infec:tion is present; - it is

~ unknown how such large numbers of people become HCV' carriers 43 54 CIn
one studg, it is noted ‘that the HBV was found :|.n 7 ?% of a trauma.-

'populata.on, thue ‘posing another threat to trauma ‘staff ! 56, There wag
a relatlenshlp between cocalne . uSe, _ HIV posit:.vity, : and HCV"-'
-_posit:l.v:l.ty. In the dlscussion follow:.ng the presentation of this .

_-data at a corigress, a 10% HCV prevalence was noted i another trauma

"populat:.on These - flgures contrast with rates ‘of 1 2% w:Lth HBV, and

0.8% w:Lth HIV in the same frauma populatlon.

With ava::.lable tests, 1t is estamated that the frequency of HCV'

. transmiesion is, 1eee than 1 in 3 000 un:.ts of transfused blood_'.

cemponente However, these f:.gu::es are already outdated .tn that_ S
" newer, more sensitive tests for t_:h_e_ HCV ant;bodle_s have been Lo
introduced %, | | B |

HCV may- .a_lse-' he 'tfansniittedtby. blocd componente,- ' FFP, _F'ac'tor' VIII
etc. e e A - -

The : economlo : and health related aepecta of::'_Hc'v : in_fect:_i-on_ a:re _
enormous. In the T.IS.}’&,r there are ‘at least 170 000 cases of NANBH. .

annually, of which 85 00D cases of chronic hepat:.tle will follow. * "

Large ' numbers. of HCC may follow ‘I_‘hls px_:ogre_ssmn_ is . -53_'0‘77' but
decompensatlon event_ual_ly scours. - : : C

Interferon therapy has recently been reported to of value ‘in HCV
‘infection. RePOrts' of viral = eradication and normaiiza'tion of -
transam:.nasee 1n acute HCVH have emerged If that is the case,
progreeelon to ohronlc:r.ty and HCC may be prevented 394347

Ribavirin appears to. be the flret oral drug effectlve againet the
 BCV 56, - - |

3.2.3. | ACQUIRED IMMUNE DEFIC!ENCY SYNDROME (AIDS)

The next greatest transfus:.on borne scourge is AIDS 22 29 30 31 34 87 53 50 )
80 : : : : : : : -

Although all blood donated m developed oountries s.mee 198ts is

' tested for HIV . antlboda.es,_' talse negat:.ve tests occur in 1 per

30 000 to 1 -per 300 000 units (0.003%-0.0001%). More recent
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'est:l.mates of HIV: risks are of the ‘ordor of 1- in 225 000 per unit

 although risk rates of 1 'in 60 000 to 1.in 40 000 may occur in areas -

. of high HIV prevalence 87, B

'South Afr:l.c:an flgures vary - acc:ording to' the type o:E populat:l,on )
_-fstudled and the area within the country. At Baragwanath Ho3p1tal,._

1% oﬁ _ antenatal positlve Wasserman positive sera were. HIV positive

in. 1990, While 2.7% of women were HIV positnre at SID . clinies. =~ .-
 Ciskei antenatal HIV positivity was up to 2,3% in 1990; STD
atterders: '[in.-'bnrbé%.'.i= 1989 " were  found: to - have a3, 95% -y

sercprevalence 81, “Other: figures from the sam%;-»“institution ‘show
.seroprevalence rates in pregnant women to have. & zeased from 0. 32%

in 1988 to - 0.82% by the end of 1990 82, The South African Blood: R

-'I'ransfus:.on 'oervice X has also become :anolved in an&enatal HIV'_..
'_""’testlng; Burlng the period 1 May . 198‘? ' 31 October 1988, 104683
'_“samples from pregnant womer resment in the southern Transvaal were '
'tested The HIV 1 seroprevalence J.ncz:eased from 0. 036% m 1987, to -
0. 21?% in 1988, a doubling time of 5 months on the bas:.s of ELISA =
ireactor533. B _ . A _ . _
As the 'ster.op-reval'-enoe".'-o-f " a' population ' rises,. so. the risk of
- tranef_usion“ réleté_d _HI.'V-' 't_ran'_sm'issi'on"wi'll increase proportionell'y'. __
. In the South African context, several studies have looked at. HIV |
seropos:tt:.vz.ty Not CJnly are “trauma staff at risk of HIV exposure, '
but here and :Ln the USA, the rising incidence of HIV assoo:.ated B .
o is another concern . Where occupational HIV exposure :Ls by blood -
' -exposure,_ B is by a_erosol exposure, a far_ greater r.i.sk‘i4 _ :

The'. c:ommon_e'st cause of transfusmn assoc.xated HIV transmission
remains ‘the J.ndivldual who - ‘has not yet seroconverted 31. an
3.nci1V1dual may take 3- 24 . months to de\relop the marker antlbody, )
alth.ough virtually all seroconvert by 6 months.

'_ Another poss:Lbility is v:Lral mutat:.on leading to antigen alteration |

mak:mg produced antlbodies undeteot:able w1th exlstlng kits.

A third poss:Lb:Llity is the HIV 2 v:l.rua. No~ HIV 2 pos:.tlv:r.ty was.
found in 18 million units of blood during 1987~ 1989 HIV-2 is_
_presently not screened for. x : o o

By 1984 ‘in the U S A., about 1% oi’ AIDS c:ases wexe transfusmn
'related by 1986 it had r:l.sen to 2% of adults and 13% of chlldhood_'
'cases L )
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. Blood component therapy was alao reeponslble fo:: the. transmlssa,on of'"- .
: AIDS, as in olott:.ng factor C“Oncentratee for he';temoprl'x:i..’tia:::a59 _ :

_By March 1987, ov‘er 550 known cases of tranefuemb aesoclated AIDS
have" been. documented 37, In 1987, “just’ ‘under 1200 new’ oaaes were

. reported and peaked at 1300 new cases im 1988,  §ince thep there has_"._m_"--'

beén a slow but - steady decline in annual. reportlng, ‘and in 1990

3'-'-acc:ounte¢l for 12’?6 cases. ThlS follows the mtroduct'lon of routlne'_.

HIV screening* ofﬁ donated blood, in 1985""s

_ As a- result of medla Coverage of HIV and AIDS, pat:.ents may now :
: 'refuse blood. transfuelons and ‘many blood donors have ceased eonatmg_

- blood out of ‘the unfounded :Eeer of acqulrlng AIDo du‘*ing the'____

_'donation 50 This and general concern, even hysterla about AIDS, ls'_'_
_ another etlmulue for the uee of autotranafus:.on ' ' '

With regard to haemophlllacs, blood transfusions, and organ
"transplant reclp:uents, HIV screening ‘has now almost eliminated HIV -
-transmlss:Lon 5 - - o _

'-AIDS A now the seoond c:omoneei. oause of death of adult malea in _'
the USA in the age range of 24 45 years, trauma leadmg by a, small
margln only o ST o ’ R SRR ;} w

'The HIV, aCtually”HIv~1* formerly known as HTLV IIT and LAV, an RNA
agent, is a retrovirus of the lentivirus family It ""se'leCtiv._el_y
infects helpe.r  T-cells ' of ‘.the CD4 - subtype, R ua:Lng : rever_ee'
transocr:iptase ‘to manufacture DNA from the RNA template This

prov:l.ral DNA is- 1ntegrated into the chromosomal DNA {genome) of the .

- host cell Here it - remains dormant for extended perlods, ‘but
prov1ra1 DNA eVentually repllcates to. produce new viruses which
infect  other. CD4 cells, leadmg to a gradual reduction in the.
-numbers. of these cells until a critical leVel of 200/mm3 is reached :
At this stage,“ a defic:.ent cell  mediated 1mmun1ty develops. Thls
‘takes 5-8 years and the patient becomes ausceptlble to opportun:! stlo
infectlons . o _' _' L o -' Dy

s

Recent find:.ngs suggest that one or. more HIV euperantigene may be
respons:.ble for~ anergy and c'ell loss,' in add:l.tn.on to dlreet v:.ral
_act:u:rlty“ ' ' ' ' '

Regard:.ng CHIV. J.nfectmn "in the  light of 1992 'knowlédge,‘ the
'followmg may be ‘said; there is an inevitable progression and Wlll‘ '
ultimately be fatal in virtually all patients 7- -12 years after _
:infection.' T_h‘e’f HIV disease has 3 disgtinct c_lin:.cal expre__ssions,__
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”_conseQUences - "the'-ﬁ_,v- 1tse1f,\\_1mmune complex I'diseeseﬂf”_fj_

_opportunletlc 1nfect1ene and tunoure.

HIV 2 is also a. retrovirus CaLsing dmeease Slmllar to HIV 1.0 It 1s'ﬁ_
'sufflciently dlfferent 1n antlgenlclty £rom HIV s that current HIV..

kits based on, antleIV 1 Wlll miss up to A40% of these cases It is ;;';;
found vir Lually only 1n West Afrlca or in. persons orlglnatlng fremf'

.:that reglon. .-9:[5' 3\

“’In 1992 the CDC is expected to rev1se the deflnltlon of - AIDS as the:f_ ;f

;presence of. ant1~HIV and a CD4 count 8 leas than 200/mm357

IHIV antlgen screening of donor blood 1s the next step and may lessen""

- the chances of HIV transm:.ss:.onzz

: "3,2',4,’ HUMAN T-CELL LYMPHOTROP!C VIRUS (HTLV) 1 & 2

These viruses wexe discovered a short ‘time before the HIV, Wthh was"

_'pr_ev:f.ously .,,called -HTRV 3. They are retrov:.ruses belong:.ng to the

7..SUbfémily‘5 Oncovifinae 'whlch.-:is dlStlnCt from...the ’ subfamlly_V
Lent1v1r1naer which 1ncludes the HIV68 ' ' AR

. The HTDV 2 1is currently a virug in search of a- dlsease, in contrast_'

to  the HTLV. 1, which is linked .etlologlcally to__edult T-cell
lenkdemia/  lymphoma '(ﬁiLL}' and HTLV 1 associated myelopathy/ o
tropical spastic paraparesis (HAM/ TSP}¢ ' | . o

An ovecall seroposw*1v1ty rate of 0. 025% has been found 1n the USA.
_ Mbst of the teses presently used do not dlstlnguieh between HTEV 1
 and 2. Thus HTEV eeroposit1V1ty is of both- viruses unless sPecif*ed
otherw1se..60 80% of positive tests are due to the HTLV 2 virus. H:

!
i
l

HTLV 1 is- endemlc in many populatlens around the world and is- spread
by 51m11ar routes to HIV - and HBV. Transfu51on ‘spread is the mest
efficient method with seroconversion rates of up to 60% followln
expoeure to HILV 1 contaminated blood: productsr Sexual. transmlssi n'
also occurs, partlcularly from male to female

Although; RTLL has not ‘been linked to previous ftréﬁSquibﬁs; ‘the 7
transfusion of HTLV L contamlnated blood hae caused HHM/ T9P w1th1n
1 month to 3 years 68

The lifetime rlsk of ﬁTLL ln Hva 1 carriers is 1- 6%, having a long_'
latent perlod 69 7“ There is . an J.ncz.dence of 0. 1% of HP:M/ TSP in
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cerrlers of the virue. Twenty flVe percent of HAM/ TSP 1n Japan are
transfusion related, whlle 2% of donors are HTLV 1 p051t1Ve._ i

The transmnssron of HTLY . 1 via blood products has been virtually-

stopped 51nee\the 1ntroductlon of routlne screenmng of doneted blood-
tin 1986- ”-.af-f; - S R TR o

~ The . USA has also 1ntroouced HTLV. 1 screenlng of donated blood Ln'o'

freectlon to ‘the potentlal dlSeases oaused ,by thls egent On the
- pther hend,3 non—endemlc -areas’ in Europe have not 1mplemented '
e-screenlng untzk fUrther epidemlologlcal data becomes avallable.:tr;_*

3 3..2.'5'.' f | NON-A NQN B, NON-G HEPATETIS

BV

At present it 15 unolear whether thls condltion is of any lmportanCe'po )
and exactly what egents may be anolved ' ' :

One group found thls to be a tran51ent subclinlcal event71 nhiie
another group found hepatltls E virus. (HEV) RNA in- the serum of a
'patient wrth fulmlnant hepatlo fe11ure72 rt is ‘spread . in a 51mllar
pfashlon to the HAV It is a single DOSitlve stranded RNA virus73

There is -a poseibzllty of a HFV ‘and more beoause a large proportlon_--'”

of HCV patients are negative when other tests are utlllzed

3.26. _HEPAnTIs_’ .D_ I DELTA vuRus (_H_DV_)

ment loned vrruses, _ S - : : R

It is a hybrld organnsm, cons;stlng of a 51ngle stranded RNA core,"
surrounded by HBehg Its ‘genome does not  code for a vi“al capsule
and thus relles on the HBV for capsular provlsion‘ 35 a result of
this 1nteraction, the HDV can only. infect hosts 1n which HBV 1s.”
already present Thls :melJ.es that HOV - 1nfec:t:|.on may occur as a .
COlnfeCthH or as a superlnfection The agent is endemic in variousp
parts of the world, but like all of the viruses already dlscussed,_
it can easrly be' spread by modern transport. In first Werd :
| countrles lt is epread primarlly by means of blood products, gexual
contact and contamlnated needles : : SR

Coinfectione usuaily result in - @cute Thepatitis only,!'while
supezjleectlonq “resullt  in- acute hepatltle D, 'usually followed by
. ¢hronic 1nfectlon. There is an 1nc1dence as hlgh as 60% of chronic
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actlve hepatlt,ls Fulmnant hepatlt:l.s whn.ch J.s - of ten fatalﬂ_ ‘Y

_occur w:Lth elther cmnfectlon or w:.th superlnfectmn. .

_The routlne testlng of bload i:or HBSAQ etc has markedlY reduc:ed the

transmisslon via blood products 4,

3'.2.:7; : SY,PHILIS

A treponemal d:i.sease which uncommonly can be transmltted v:.a blood. SN

" 'products 22303230 e e

':3_2.8;: : MALARIA BABESIOSIS

Both are protozoan _ organlsms able. to be transm:l.tted by blood'f""..
transfus:.ons._ Malaris is a: common - conditim in SOuthern Africa ard:_

can be transmltted in- the case of" actlve d:;sease at the time of;
blood donatmn. Plasmoﬁilm falc::Lparum, pvale, malarlae, an_d vivax =

"are all a pOSSlblllty :Ln South Afz:a.caL22 3032 60 : *

_Ba._besl.a: mlcﬁétl_ and B devergens are rare . cempl:n_cat:l.ons __"c_n'f

- transfusions. '“‘hare “have been onky 7 documented cases 75,

329, cw“oemesmwnus, E_PSTEIN--BARR'VIRUS

These - are uncorann but :meortant agents transmltted by ho:uologous

| blood transfusmn 30322260, L

}-..

The CMV 'i's a - herpes' 'viru‘s with a DNA core, surrounded by a complex

' -double caps:l.d Leucocytes have been 1mpl:.cated as the sowurce of CMV'
in blood transfus:,ons 'I'he exclus:Lon of seropositive ‘units -

eliminates the. ‘risk, but thig is mpractical in populatlons where
the prevalence of CMV > 70% . - S

The EBV is also a herpes virus. It may be transmltted by leur'ocyte- |

contan.mng blood products. thtle is known about transfusa.on related
dlsease and’ is. probably mlnmal : : _

_The EBV is’ now thought to cause CNS lymphomas in HIV 1nfected'__'.-

patients78,



3. 3 TRANSFUSIDN REACTIONS

- 'I'h:u.s :anludes febr:.le non—haemolytlc react:i.ons,' 'aller'g:;.c réactionzs,. =
| haemolytlc reacLlone, and allo-immunizations 28 29 30 31 22 6077, Febrile - -

' _react:t,ons ocour in at least 2% »of all transfusmns 31

34, IMMUN.SUPPRESSION BY HOMOLOGOUS
~ TRANSFUSIONS

-There J.s la.ttle doubt today that homologous blood transfusmne are’
immunosuppress:l_ve 78, It is only since 1973 that blood transfuswns
'have become accepted as an immunosuppresslve modallty in huInan
"'transplantatlon 1% The mechan:.sms are- cnly part:.ally understood

Transfus.wns alﬁ'er macrophage 1:>eha1:n.c:-r,r decreas:.ng chemotaxls There
_'i_s'_ an . increase in’ elconaeoz.d synthes:Lss,r partlcularly _;.ha1;

) prostaglandln B3, 78, (PGEy), | 3 which is a ‘potent: 1munosupp1ese1ve,.
mducz.ng a broad " . based J.mmme inhlbs,t:.on. It inhiblts lymphocyte
'p_rollf_era_tzl.on, ~natural killer cells and actlvates suppressor cell

networks 79, The PGE's also suppress B lymphocytes, thereby reducing . -

ﬁlmmunoqlobul in eynt‘les is 80,

Pern_operatlve blood t‘r*ansfusmn ' in patients undergoinq"surgery 'fo'r._ -
.mallgnancy, has been reported ae }"Av:l.ng a hlgher recurrence rate of :
cancer 81, Severa.l studies suggest this is so, one, :|.nd:|.cates A

sign:.fiCantly earller tumour recurrence assoc:.ated with decreased

survival 82, ThlS true for animal . models.r - but has not. been._
conclus:.vely proved in humans with prospfctive studles 83, This 'is
supported by 3 study where a non-significant effect was seen %4,

Unt:[.l hard evzdence becomes avallable, no- reoommendatione concerning

the use of blood in patlents with mallgnanoies are ju.atlfled"s

Transfus:.ons _resultlng in 1mmunosuppresswn may contr:l.bute o ._
postoperat;.ve sepsis and septic related mortala.ty 86, There ig good . -

ev:.dence in anlmal models of transfusmn related” sepsis, ‘although
this has not been confirmed by every study. Clz.nically, _there is
support for thlS finding. A Spanish group found a rela'tioh'shlp_ B
bet:ween tra.nsfus:.on and postoperatlve seps:Ls in surg’ery for gastr:l.c _
carc:.noma 87, These findlnga are supported by a Danish ‘study, where

whole blood was Msociated with depression of natural killer. cells,

and. 23% postoperative seps:Ls, compared to. 2% ‘sepsis. in patients
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 transfused with filtered blood free from white cells and platelets

'There is ev1denoe of long term,_even 11fe long 1mmunomodulation, in -
patiants hav:mg had  whole blood transfuaions J.n that signa.f:.cant; B
reductions in helper ce.lls were. fcn:mc'l.89 ' o : . o

_ﬂlthough_transfuslons_may,have an-immunosupbtesSive=éffect,'Shock“ié- |
| probably mors "imPortant 'émd has'gr'eater effécto on. immune fuﬁotioh '90_
M, Elevated cortisol levels as a result of stress are ‘known to
reduoe neutrophll chemotaxis for- up to 10 days, This is "another
" mechanism by which 1munosuppression may ooour 92146, '

In addit:.on to 'shock, ) bnr__ns, sepsis, _m_ajo_r tigsue trauma, .
'asplrai_::.on,l ‘pulmonary contusions, multiple major transfusions. and

- drug '-'ovtarcioses'i are ~associated with profound imunologlcal >

alterat:l_ons ‘A1l these. o;conts lnltlate prostaglandin (PG} synthesz.s_
and releasa | Th:.s by itself predlsposes to mfect:.oo, Althaygh
immune = cell counts . are normal in - trauma patients with
imminosuppression, cell functions are suppressed; cells are  also
resistant = to exogenously administered cytokimes such as ., IL-2
93, However o"ther mo:i:’e 're'oently discovered"events- oc:our". - DR

-_The same :Lnsults as above result J.n the translocatlon of va.able and
non—v:Lable (endotoxin} gut orgam.sms mto the portal wvenous and
lymphatic systems. This translocation bhas important effects on. ‘the -
host. o S S T _

Although thermal mjury isg the model used to study translooat:.on
phenomena, other major insults to the living organism probably have
similar sequelae It is pos.tulat_ed that hypovolaemia and splanchnic
vasoconstriction lead to relative intestinal ischaemia, activation
. various faétor cascades, neutrophil activation, _"wiEh 'su}os'oquent
injury to the mucosal barrier 949, Ischaemic insults ‘to endotheiial
cells reduce their endocrine function of nitric oxide (NO) release.
Reduction in this ' éndogenous = vasodilator le'ads'  to unopposed
vasoconstrlctor activity by the endogenous endothelin peptides ET 1,

ET 2,and ET 3 96.97 88 99 100 101 - Neutrophils are less compliant than |

erythrocytes, - have a g‘reater diameter; ('?' 5p), than capillaries
(51), and when activated, become even less complzant.-Reduotioh in
capillary diameter contributes to capillary plugging by white cells.



Gastrointestinal mucosal -barrier' disruption” leads tto rapid and -

'exten51ve mlgratlon of organlsms, the mechanlsm has been - extens;vely o

1nvest1gated and is now belleved to oceur 1n the follow;ng manner.-'

1fBacter1a and. fungl adhere to . gut eplthellum, pass through the cell'f
menbrane and . -enter the cytoplasm, They are not enveloped by cell
membrane and the process is therefore not that of phagocyto51s._The:
'lorganlsms are then extruded from the cell at tne basement. membraneg
- to  lie free 1n the basement membrane, or w;thln venules 30::
lymphat ics ‘The organlsms are - often phagooYtosed by macrophages oL
- neutrophils at thls stage and transported WLthln these cells to more"
'central areas, S ' ' .

Bacterla are to be found in peritoneal fluid, and in regional 1ymph
-nodes, spleen and. liver. Viable organisms are to be found. melnly in-

the lungs,_liVer,'and to a, lesser extent, in the. spleen and 1ymph_*'

nodes1°2,'0f"all ‘translocating organisms, only 1% are alive in the

peritoneal fluid, whlle 0.01% are to be found to be viable -in lymph o

nodes and spleen. 1% reach the- llVer allve and 0. 5% the lungs

ThEsep organisms Cause 'Stimulatlon of macrophaqes wh;ohj'ln turn
release cytokines such as interlenkin-i (IL-1}, IL- 2"and"tnmuori"
necrosis factor (INF). The interleukins, of whlch 9 are now known,:
stlmulate the braln to release cortlsol via neuromedlators. _ '

'Complement'actlvatlon results in the appearance.of 1mmunosuppne551ve=
degradation products like . CBb, C3c,. C3d- and Cl split products. C3b -
can inhibit neutrophil phagocytosis - and bacterlal “killing. C3a and

Cbha actmvate nelst‘l:.rophzl.il.s,r mast cells, endothellal ceils and causnsp.'

the conversiorl of hypﬁxanthine dehydroqenase to xanthine oxldase._
This produces a resplratory burst, releasging toxic products ‘such as’
superox1de (027), Hz0z ‘and HO.., Histamine i1s -also released,

flncreasing the aot1vmty of xanthlne oxldase by a positive feedback -

me chan:. Sin.

Much attention has been focus=ed on free radicals and thElr effects
EBarly - reperfuslon. ‘is an absolute ‘requlrement for tlssue survmval .
however, reperfus:l.on has been called the "double edged sword"
that reperfu51ng 1schaemic tissue carrles wlth it .an'-lnjury
component called "reperfUSion 1n3uny" SRR

'Isohaemla 1hcreases _1ntracellular Calc1um, 'aotivating a-VCalciumj__
depéndént, pOSBlbly oalmodulln regulated, protease, which_converts
xanthlne dehydrogenase to xanthlne oxldase. This formS}:-oz— and
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H20z. ﬁﬂth&»Ed rieut rophils have a NADPH depsndent oxidase system on
themr surface., Thig lS normally 1nact1ve, but when actzvated, it'
catalyses the reductlon of 03 to 03~ and H202 (the resp1rateny
f-burst). The follswlng then occur ' :

* Tazop + H‘.‘r-'—u—_ ci;’i-'_'-_ —ré-f> HzO + HOCL 1.
| Ho0p + Hml . —==>Hgo + H“‘ - c1- + 102‘ 1
[PaGy + PeO3* 2> DGHp 4 sa3+- 4 lop
B 002' '..'_|":'-02 + 2H+ ..._._-'>. H202+ 02 L ' - A
| . 1-1202..'-:-'3._ .‘.02_ - ____} 'OH * “OH o +-.. _10-2_:
.} 8202 '+"-'H202-. e 2Hp0 k Yop

It is now believed that the superoxlde ion,'coé;;'is a iow'reaétive o

'depec1es, a8 1is HzOg at physiologlcal concentratlons¢ The dangers of -

tlssue aCCLmulatlon of SuperOXLde and - hydrogen peroxide is ‘that :

these are 'precursors for the formation of the -DH radmcal.- Thishr

'latter rad*ca; is very reactive,.and results in the formation of
singlet oxygen 10y, 'This is extremely reactive and severely 1nh1b1ts.
A wlde varmety of enzyme systems1°3 ' :

Endbtcxin '(free or attached to --;m'n-vi-able organisms) which = is
rapidly released from the gut in smgnaficrnt stress, also activates
neutrophlas, mast cells, monocytes and endothelium

| Large numbers of neutrophlls are nnrmally adherent to endothellum;:_
2-3.  times that of. glrculating.”celle. ‘This is  a reversible
phenomenon, INF acts snﬁendsthsliﬁm,-causihq'expreseicn of surface
antigens which increase neutroﬁhil 'binding' ‘Local macrophages -
produce c5a,_IL~1, I11~6, . IL-8, TNF, and platelst activating factor

(PAF), . which = all indrease leusocyte adherence,. chemotax1s and
activation This all, results 1n free radical and prntease release
with' injury to 1oca1 sissues. Many- of these factors feed back 1
posthVely thereby ampllfylng the enLire process. A new'nmnokine;_

-macrophage 1nflammatory protein (MIP) also cauges the release of IL-

b and IL-6 from macrophages.. In addltlon to endothelial damage,_free'

radicals injure erythrocytes, . causing haemolysis and increaged
osmotm fragllityn 104 105 106 107 108 109 110111, S -

'Experimentallj'it is possable'te preVent or minimize-the }eperfﬁsiqn
injury using leurocyte depleted reperfusion of organs. 'This iz
further evadsnce of the role of neutrophll medlated tissue lnjury112
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3. 5. INTERFERENCE W!TH HEALING

As transfuslons affect the immune system; and as the immune response;
has effects. ‘on heallng, lnvestigations have” been performed on theg
‘relationship of transfusion . and ‘healing. A study from the
Netheflands'? ‘concludes that experlmentally “at  least, blood
_transfusions are assoclated with the 1mpa1rment of the healing of

bowel anastomoses and confers an’ lncrease in septic complicatlons
113 P

'3, 6 HYPOTHERMIA AND OXYGEN AFFHNITY

_Blood is stored at’ 40'<3 and iE unwarmed, Eauses hypothermla with
resultantmw hypcfen51on, decrea sed ﬂxrd'*W_j:ouﬁput,- 1ncreased

perlpheral resistance,.bradycardla,_gfm :few;f en ef COronary bleodE:. 3
flow. Left shift of the oxygen~haeﬁ :iﬁ %oclatlon curve: nmy--'
reduce tissue oxygenation. This 2% rentrlbhtes to myocardial

dysfunctlon. and ultimate collapse from hypothe“mic errhytnmias or
ischaemia M4, Banked blood ‘contains low eiythrocytic 2,3-DPG
(diphosPhoglyceric ’ acxd) © levels i a¥so shifting the - oxygen-—

d155001at10n curve to the leit, w1th resueting tissue hypoxial5, =~

3 7 HYPOCALCAEMIA

The citrate wmthln banked blood chelates catt and may cause
" hypocalcaemia with its censequences 14, in the case of large
transfusions, ' ' ' S ' '

3.8. CITRATE

- In addition to the above, citrate . inhibits _théjﬂ'enzyme |
phOSphofructeklnase, ‘'which depletes platelets of: energy and Gauses'
Platelet dysfunction116 . _

The eitrate may not - be'metabelized in -hypovolaemic. and"hdethermic ’
'stateszz Banked blcod has a pH of 6. 6-6.9 because of excess citrate
in the antlcoagulant114 This may be of importanc¢e in patients with_
'significant metabolic acidosis and large volume transfusions.

Citrate isjmetabolized'to.bidarbonate;Eand is responeible for post*'
‘transfusion metabolic alkalosis. This shifts the oxygen dissociation
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curve to the right and may interfere Wlth oxygen dellvery in
crltlcally 111 patients, . o -

3. 9 HYPERKALAEMIA

As banked blood ages, there ig a elow preportional rise in pota551um
"1evels, in fact, potassxum levels of lQmM/L are not uncommon2132

3;.10. - »:acmosm

‘Ban?ed blood eften has a pH of 6, 6 6.9 becauee of excess cltrate in
the anticoagulant. Elevatedllaoteteilev§1s of 120mg/L may occur from
cellular metabolism. The low bH' also, contributes to a -mdderate'
reductlon of blcarbonate content and 1ncreased levels of dissolved _
carbon dloxlde, ‘these all reqult from the attempt by . the . stored
blood to buffer the fixéd acld content of its antlcoagulant and from .
the anaerobic metabollc produots arislng from the cellular component
of the blood 14, B | -

3.1 1. DELAYED METABOLIC ALKALOS!S
This is a common feature after the transfus:.on of enticeagulated._.
blood and blood products. The elevated bicarbonate levels are the

netabolic products of successful citrate blodegradation by the
liver. | o o '

312, REDUCED OXYGEN TRANSPORT

Homologous banked blood erythrooytes undergo 'e“ Eedddtion'-in
2,3 dlphosphoglyeerate (2,3 DPG) content. This shifts the oxygen~
dissociation curve to the left and is respons;ble for reduced oxygen;.
off—loadlng at tissue levels, ' '

_Furthar -impairment of tissue oxygenaﬁioﬁ results. from.-pqer

myocardial performaﬁﬁe owing  to hypothenmia'from'cold intravenous -
| fluide, If. sigﬁiflcant coronary -artery disease is ‘present in a
trauma patient, this may result in a reduced and fixed cardiac
output..ln.both instances, tissue. perfu51on ‘cannot be 1ncreased to
compensate for reduced oxygen off~load1ng212232111

In the case of salvaged bloodg levelseof_z,a DPG are normal. Tissue
oxygen off-loading is not a problem with autotransfusion 118, '
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__:_'773.13-._ IMMEDIATE AVAILABILITY

. Blood salvage may start on 1n1tial presentation, preoperatlvely ortV
*.1ntracperat1vely.- The avallablllty is hastened by systems where_
minimal blood preceSSLng is requlred by the apparatus used132331383°_“,
;~11s_" L . . . Ce T )
:The use of blood salvage in ruptured ect0p1c pregnanciee 1s simple,_"
| “safe, lmm,edlately~ avallable, © and can'_ be practised by‘ the;t
-~unsophlst1nated departments119 ST

- 3-_,14; RELIGIOUS OBJECTK.)NS

'f_Jeh0vah's Wltnesses refuse banked blood, however, . certain types of
'fautotrensfuslon‘ technlques are acceptable. If a closed. system is

used in order to maintaln blood contact with the patlent, the- blood -
s then consldered not to- have left the host and can be returned to
the pat:ent. This technlque is not always possible in the emergency o

} situatmn. This is ‘safer "‘han intraoperative haemodilution 28 29 32 420
'121 . _

3.45. COST EFFECTIVENESS

'_Fer _1ew cest end ~user friendlineSS in blood saltage,. simple”

- apparatus eg Sorenson 'deviee, which use inexpen51ve eoftware and
hardware _are-'ﬁeeded - Even very sophleticated (and_ expensive}

apparatus and software become cost- effective above 1 000ml of
salvaged bloocd 1822282930122 o ' ' o

The cost of a unit of biood in public hospitals islebdﬂt”RlBO;Oﬁ.
The cost of a 2 000ml inner 1iner for-the sorenedn_devidegietabeut
'R32.50, If 500~2 000ml of blood is salvaged and autotransfused, the
~ cost-is about R35. 00, ‘as opposed to R150.00 multiplied by the same
lvolume Of blood | L ' SV

e'In the event of blood salvage by abdomlnal SWab filtration, andXor'
_salvage in a glass transfusovac bottle, the procedure is Stlll costq
effectlve with llttle extra cost to the hospltal or patient
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- _'-_3 16 HAEMOLYTIC DISEASI: OF THE NEWBORN

-In an 1ncrea51ng number of cases, haemalytic dlsease of the newbarn;ﬂf

~is caused by sensitlzatlon of the mothers to non-~self -antigens

- quring previous homolaguus blood transfu51ons31: It is important. to

__'"remember ‘that durlng the resuSc;tation of young females,_if bankedf_.
.- blood is ordered in” ‘the -émérgency s:Ltuat::.on,_ Gy _Rh'-'uve blood: be

' _transfused Autotransfuslon i thlS Case would certainly avo;d o
'.haemclytlc dlsease in the neonate..;._ | T | :

| '-‘ 3 7. .';'GRAFTVERSU’SJ-HOS‘."I'-:‘-DI-SEASI:E ?

In susceptible 1na1viduals graft vs host disease ‘can be transmittedi”
by - v1able immnnaloglcally competent cells in- homologOus bloodf
| transfu51ons123 This . only occurs. in patlents w;th 1mmunosuppressive~r
'_.dlsease or‘therapy S ' '



4 AUTOTRANSFUSION PROBLEMS
| ACTUAL AND POTENTIAL

- _____4 1. BACTERIAL DISSEMINATION AND OTHER SEPSIS

' Baoterial contamlnation in hwdy space blood collectlons follOW1ng*s_

trauma is always cause for concern. However, the use of: banked blood '
__':LS not wlthout SJ.m:Llar r:Lsk, Kluge et al found a 4% 1nc:|.dence of_---_.'

| pDSitiVe blood oultures taken from the blood bottles at the tlme ofu
transfusmon28 ' ;

. In p‘revious tizﬁes, baoter:l.al contamination of blood :Lntended for )
salvage, was an absolute : contralndlcat:.on to. its use, both in

washlng and non—washlng cell—savers. Thls, however, 15 no longer the-'
case71 ' ' '

N

‘Many_ authors’ ‘report few if 'any_f complloatlons “with minor .
' contamination, while patients have surv1ved with few problems when
transfused with blood grossly oontamlnated with faeces, o much 50
that one ‘autotransfusion was terminated only ‘when faecal materlal_

o occ:l ded the venous cannula124125

 Now even. the systems that wash the red cells and concentrate them”

'd__for use can clear more than B80-95%- of bacterla, those remalnlng are

largely adsorbed onto. the red cell membranes"24126 The opinion now
is that mild faecal contamlnatlon will ‘do no harm if processed by -
" washing apparatus although mild contamination ls acceptable In any
unprocessed. -form if severe hypotension exists w1th no forthoomlng-]
 blood supplies' Gross faecal contamination is viewed by many as a
contraindication, ‘there is_ therefore no justlfloatlon for _
contamlnated autotransfus;ona except in cixoumstances where the use
of such blood will be lJ.fe savmg23124125 -

'-__A.group from New Orleans oompared in a 5 year prospeotlve study,:two_-“

- groups of patlents. ~The first ~ group, con31st1ng -0f patients
-_autotransfuaed with washed peritoneal blood contaminated by bowel'
contents, was compared with a seoond group with s.lmilar injuries
”transfused with banked blood No 31gnif1cant Septlc differences Were -

found between the two groups. This 1nd1cates that autotransfu51on oft-'

 washed contamlnated blood is a safe procedure127
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| -4 z HAEMATOLOGICAL CONSEQUENCES

: It __1 known, "orj' has ' been j clalmed that thrombocytopaenia,_f

:leucopaenia,-_ reduced di cell ' life; _ heemolysis, DIC,_- and '_
:hypoflbrinogenaemia may ooour Wlth autotransfu51on of salvaged'eV

. blood.,,_;

L In 'one' study,_ haematologlcal effects of experlmental haemothoraxce”.

2__-autotransfuelons in dogs - were 1nvestigated ‘Of the haemothorax blood-

-eltself, the follOW1ng were found Very prolonged PI and PTT;_ ery"“

low platelets and flbrlnogen, mlldly elevated FDP, very lowiT;'

coagulatlon factors, all causlng 1nab11;ty to clot..Poetftranefueion_

_consequences were as follows: normal PI and PIT, 25% decrease in.

e'platelets; 31% flbrlnogen drop, 20% reduction’ in. clottlng factors' .
It was. concluded, that ‘the. clottlng Jnechanlsnl ‘was 1nslgn1f1cantlyf;
affected"28 : ' ' '

- _4.2’.1 THROMBOCYTOPAENIA & PLATELET DYSFUNCTION

'Autotransfueed blood. is never normal Contact Wlth mesothellal:fﬁf

cavxtlee, plastlo tublng etc Wlll cause profound devlatlon from 1ts3
ori ginal’ makeup R ' '
Thrombocytopaenia is . a 'common. flndlng in individualg 'efterj.'
'autotransfu51on, although this is not a constant feature122

The thrombocytopaenla may be mild to profound. Early 1iterature on,]
autotransfusion attributed this toj haemodilution 21 by blood

contalning few ;platelets 129, platelet content . of salvaged. blood -

ranges from o- 70% Platelets_reepond in a flxed and limlted manner'

to. a varlety of stimuli,-'meny ‘of which, in the autotransfusion -

‘cbntext, result from extravascular tissue contact 130 This triggers a
 rapid set response comprising morphologioal”elteratione,'releaee of
grenulare contents . (degranulation), thromboxane A2 production;
=ffibfinogeﬁ. actlvatlon and’ bindlng,' adheelon to - collagen, ‘and
j aggregation"16 ' o

“'Although dilutloc may occur - with 'smell or . 1arge volumes of
. autotransfused blood, it is certainly ‘true for large transfueions of
banked blood 1%7. In addition, large tranefu51ons will also cause

: dilutlonal reduction of clotting factors ' '



‘Thrombocytopaenia® arises = from . &  different mechanism - in
- autotransfusion. o B L e

'Experim\.irl‘e‘s' in "d'o'gs bes.ng autotransfused ehcw a rap.Ld drop

-c:.rculatlng platelets, to as low as 30%,_ increasa.ng durlng thef'
'_course of transfusions and- ag“su.n decllm.ng after the cessatlon of_'-

blood admlnistratlon,_ Thereafter, a steady rise occurred ‘with a
. rebound phenomenon of up to: 150% 13!, ‘Baseline levels in humans are -
reached by - 48-72 hours - following autetransfusmn 18, Interleukln 6
{IL 6) i5 2 cytoklne released by activated monoc:ytee, macrophagee,'”-'

,-and endothelium. It :Ls a qrcswth factor - for meqakaryecytes and 1.5"._:"

'probably partially respons:l.ble for ‘the later mcreaaes in’ platelets
82, .

: Theee rapldly fluctuatmg leVels can enly be explamed by an effect -
Q’f the autotransfused blood en the platelet« themselves Certaln of

- the changes may e revers:Lble ie adherence to endothellum and

aggregatl_on. Not only - are platelet nu:mbers aff_ec:_ted, but __ als_o-
: platelet fuhctlon Within wminutes of 1n1t1at10n'cf'autetranéfusion,'
-functlon decllned rapidly, to as low as 10%. A parallel sequence of_
"events occurs as in platelet numbers131133 ' '

1t must be remembered that hypovolaem:l.a sheck c:an itself lnduce_' '
‘platelet dysfunction 133, Shock, as previously c__lisc:ussed,_ causes:
~ neutrophil actlvatlon and the subseqﬁent release of 0p”, HpOp and
' OH-, This has an effect of’ 1njur:|.ng erythrocytee and platelets in
the-.c1rculatlonlﬂ Steroids have been = used for haemotoloqlcal
| pretection' with ce‘nflicting. results 1.39'133---' | ' '

'_'The prelonqed thrombocytopaenla is. often, however, not present a:(:'ter”
' moderate autotransfus:.on volumes 28, :

© The platelet ‘content  of ealvaged blood flet usually low to .
~ undetectable because of platelet activatlon,"aggregation etc"by '
: extravascular tissue contact end is contrlbuted to the _further

"contack w1th plastic plplng and bags “In addltlon, a phy31oleglcal _
'aseault on the platelets takes plaCe. This 'is prebably.similar to -
1the mechanzsm cau51ng leucopaenla R . '

The re'nalnlng platelets have abnormal functlon in that aggregatlon
_and degranulation are markedly reduced on platelet stimulation 18
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'4 2, 2 LEUKOPAENIA

G

' A rapid drop after the start cf autctransfusron occurs,'returning tc'3

ncrmal or eupernormal levels. This probably results from marginetlon’3'

dand clumplng- which are- reversrble 1, A major cause for thls 1s*d
,probably actlvatlon of- the alternate pathway oFf Cﬁmplement . L

"fAs, previously dascussed under' the' 1mmunological effects of

_transfusron, 67% of all s leucocytes are marglnated. This numberf*

zglncreases as a result of actlvatlon of endcthellum and neutrophils
- In addltlon,;.lncreased movement 1nto the tissues Qqadrs Withs:”
actlvation, rurther reduclng clrculatlng numbers, - 13" - _

-:42”3 | RED CELL SURVIVAL

- Althoudﬁe ‘a prev1ous study detected reduced erythrocyte surv1val,e“'

':,autotransfus1on has either. a mlnlmal effect on red cell surv1val or

8- mlld reduction’ of 1life span’ equlvalent to that of banked -
*'homologous erythrocytes1828131134

L In’ contrast to. the study showing reduced erythrocyte surV1val

survival® studles on autqtransfused cells ‘showed no differeige
_between autotransfused and non-autotransfused erythrocytes 138, There

_Was no early uptake of labelled cells by the reticuloendothellal -

system, nor was: there ev:l.dence of a shortened ’*ife~span 24 h_ours. -
- afzer. transfusron o T e SR

fh-

- '4.2,-4-... B HAEMOLYS!S AND RENAL FAILURE

Destructlon of red blood cells may ‘durlng the salvage of
: blood,_byiexcessive suctlon pressure"8 , prolonged contact wrth'
extravascular tissue 39, which elther lysws the cells;, or-alters
. their membrane surface 1ead1ng to sequestratlcn and destructlon in
the - spleen and  other retlculoendothellal " organs after_
'd-autotransfusioh."' - S

‘Newer salvage devrces have largely overcome the suctlon haemolysis
_ problem, by malntainlng a uegative pressure within a safe ram;{ez8

Until qulte recently, it has been actepted that frée clfculatlng-”
_haemoglobln caused renal failure by preciprtatlon within the. renal

tubules. This has now been dlsproved. Free haemoglohin, by itself is

not toxic, but the empty erythrocyte membrane shells and the strcmal -



'elements are the cause 13 23 Pre exlstlng renal pathology predlsposes :
."_to renal Fea.lure, ‘80 the presenc:e of renal J.neufficzl.ency should be a.._" )
'_"relatlve contramdlc:atlon to unwashed autotransfused blood. ‘This -
'hazard 13,. of ooaree, elimlnated by dev:Loes that 1nclude erythrocyte

_ _'washlng in the processnlg Of salvaged bwlood 18 2829

4':.2'.5_.'[ DISSEMINATED INTRAVASCULAR COAGULATION (mc)

o _.__Dura.ng contact w:.th extravascular t:.ssues and to a: lesser extent,"
with the: mater:.als formlng the autotranefusion dev:.c:e, the Dblood

'fundergoes numerous physmal alteratlons.

'_ Platelet activation. and aggregatlon releases cytoklnes, bi'o'aininee'__'

and procoaqulatlon phospholipids ~“which can ELCth‘ate the clotting -

system Contact ‘with nonVascular fore:l.gn materlal, partlcularly-

- mesothelial llned oav:.tles 15 133 w1ll ax.so act vate the coagulatlon S

_pathway‘”s A . o

".Haemolysa_s of orthrocytes releaees the phospholipld erythrocyt'l.n,' _
which can initiate the clotting system 136 137 Proteases released by |

""wh:.te cells are also capable of acti\ratlng the c:lott:l.ng pathways 187,

"Leuk'o_a_tt_ractants _- 'are‘_ 'al.so. releas’e_d _du_rlng the _.above_ | _cellu.lar'

_ readtions 1_3.'. _

_ Large retroperltoneal haematomas undergoing slow haemolysls a-re'
:promoters of - coagulatz_on pathway ac’clvatlon, thus autotransfuez.ons

'_'-and homologous transfueione Wll‘l cause more profound haematological.

' effects 22,

'_Pfﬁﬁoa'QUIarltS ~and leucoattractants in autotfanSfueéd"'!'bl'ond may
- contribute to .’ARDS and renal fallure seen occasionally in blood_
salvage 18, R : : . _

One muet bear in mlnd that transfused banked blood is not in the-".
‘same. physz.oal state as when originally colleoted and is probably as
capable as salvaged blood in aotlvatlng the clotting and plasmlnogen

--casoades .

'Dur_..ng the storage of whole blood, there '. is deg’radation”of. white' .'

Cells and ‘platelets. This releases multlple potentlally dangerous

. cellular components Proteolyt:.c enzymes are able to activate the
‘complement. pathway. This may also be caused by b.LOOd oontact with.

- plastlc surfacee 133
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Fibri**fogen is ah acute - phaee reactant, and levels | c:an beceme__' -
- elevated n_'_ trauma, ;. SOmetlmeS - to - supernormal levels _The . .

_:L._nter.'i.__enkans, in partlcular IL 5, induce the l:wer to synthesize-;_'_'_

acute “phase reactants _such -as fa.brlnogen, alpha—l antitrypsin,

B reactlve prote.:.n (CRP), and -*i reduc‘tlon of albumin eyr*thesm "33

o Dog experlments 1nd;1.cate that excess:.ve fJ.er.nogen leVels predispoee'- |

| '_.'tfz DIC 139, 1¢ was further found that for DIC to develop,, 2 condlt:.onsf‘_ :

_ _;"were required.

1 _.'_:'_slow capil] ary flow (shock),

. 2 clot promoting subetances in the olrculat:l.on, all of which have

Ibeen l:Lsted above

-Nelther was effectlve in trlqgerlng a DIC alone 139 ilthough.' on
paper, Ca DIC type ‘of plcture is present in many patlents after g

| _autotranefusion, there appears to be no cl:.n:.cal effect 1r1 the

majorlty of pat:.ente 'I‘hese alteratlone, ‘witen foundr are no__t an __ |
_1nda.catlon for = Gomponent: therapy,- replacement thera‘py is - only

indlcated in the presencn.. of overt bleedlnq 28,
- )

Hypoflbrlnogenaemla may occur as a result o:F a DIC type of pioture

| _-_-but :|,r‘ usually trans*cnt

*.‘Hypoflbrmogenaemla in salvaged’ blood is the rule, p'articular'ly' in .

blood exposed to mesothel:l.um.. Owing to as yet unl-:nown meohamsms, -
_mesot! slium defibrinatés blood ,4n contact with it 18 28 138 qnig
. defibrination occurs rap:.dly and even 1 hour's contact is usually L

'u‘:‘flc:l.ent to render a haemothorax uncoaguable

Elevated levele of flbrl'nogen degradatmn "'producte {FDP's) occur
- both. J.n a DIC type of abnormality ancl in ealvaged blouvd. Taese

substances have an lnhlbltlng‘ effect on. platelets, further promoting."

a bleedlng : tendency 8, In " the haematologlcal workup of

autotransfused patlents,' the potentlal abnormalit:.es d:.scussed abo’ve |
C need J.dent;l_ic‘:.c:at:z.en"40 ThU.o requ:.red iaveetigatlons are:

| FBC and platelets,
~ PI and PTT,

“ Fibrinogen levels, .
_:FDP'levels; |

_’I‘he measurement of - FDP'e det.ects breakdown products of flbrwnogen, .

fibrin monomere, “and  fibrin polymere. More SpeCJ.flC information

- about fibrin breakdown is now avallable by .. measur_lng .- D=dimer



o croeslanked flbrin degradation preducts (XDP‘s), which are specific -
fdegradatren products from insoluble crosslinked fibrin clote141.'At .

the time of thig study's data collection, XDP's were not yet _

' availab&e.- ' : - : - .

n-The lnltlal post*transfusron haemateloglcal inveetlgations of thisd
study were collected sbout 12 “hours after transfusron This ensured:
that the effects of heparin in salvaged blood would no langer have _f

- _been present,f

"I_n_ a x:ec_ent publication, " it was found that '_hepar;'i.n,' | administered i i

:'='beforemiﬁduetion”of'eheCK;"maintains microvascular patency in rats,

‘during and after hemorrhage 142, As a slight digression, this raises?_!
significant~qnestrens regardrng the validity of animal experrmente

for ~the investigation of drug therapy for shack, where_-V

preheparinlzatlon forms part of the. trial. Heparin appears to . have
several potentlally usefrl  g¢ffects in the trauma 51tuation e
m;crovascular protectron, hypoxia resistance, suppre551on of
noradrenalin levels, endothelial stability,. anti-inflammatory and
_ bacteriOStatiC'effects. Our dec1sion to use heparln in this study-
'_was an - arbltrary‘ de0151on,_ not influenced. by any reports 1n the
literature. : ' :

_ _ _ L : S

LEven blood salvage in traums, utillzing a cell washing and'packing'
device, 18 assoclated with coagulation de¢‘ects and reduction in
peripheral cell counts 143, The abnormalities increased in relation to
the - humber of transfused units. There was d sepsis. rate of between-
_25% to 44% in patients who received- salvaged washed blood

- 4. 3 ADULT RESPIRATORY DISTRESS SYNDROME

'-The presence of mlcroaggregated matter in banked and salvaged blood"

can be associated with various pathophysiological phenomerion  and
| theoretlcally requires the use of in line blood.’mlcrof*lters to
| prevent pulmonary mlcroembellc complicatlons18212329122144145

Mlcroembeli may arise as fellows._-

-Plafelet»flbrin*leukocyte microaggregates,
fat microemboli from traumetrzed tissue,
cellular debris from lysed7éelie, ' _
- tissue debris from trauma and surgery.

Ly
L7
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These niére'embeli;'fif' infnsed;"must';traverse th - pulmonary
';,vasculature and result in diffuae pulmonary micro-embolization

.ﬁiIf present in large ﬁuantities, large scale pulmonary microvasculare B
 ocelusion ‘may ‘ocour W1th potential pulmonary hypertenSion, dyspnea,*-

hypnxia etc. Once trapped, 1mpertant pathothSlolOglCal "oneeqnences_d

':occur.

Microdboli, which ‘consist of activated neutrophils, -piei;eiétg.'-land |

_chemically actiVe blet, are eourcee ef cytokines, eompiementi_gnd
'activated clotting facters. ' ' L

' COmplement caa and\CSa activate neutroPhils, mast cells, endothelial
cells, converting hypcxanthine dehydrogenase to  xanthine oxidase.
this! preduces toxic products such as supernxide (02 ).y Hgoz and HO- .

Histamine, which increases the activity of xanthine oxidase, ie alse..'

reledsed

.15

_Large‘numbers'cf;neutrophileg_z 3 times tnat of - c;rculating cells,-
‘are normally adherent to ehdothelium. This is a reversible
_ phenomnnon in that aatecholamines and cortisol can demarginate these*

cells and acutely increase circulating numbers“s

"Cytckinés are polypeptides from- activated lymphocytes, macrophages;

endothelium, fibrnblasts,' mnno»ytes, lymphocytes, keratinocytes,
retinal higmented epithelium and hepatocytes 153, which stimulate cell

- growth, ~dnitiate. immunological, = endocrinological .and metabolic

i

responses.. They. axe also’ responsible for the. acutewphase responses]”

to. traumafstress The cytokines 1nterleukins 1, 2, 6 (IL-1, IL*Z,
'IL-6) and tumour necrosis factor (INF),.are particularly involved in

thig response The majority of. these cytokines ‘have ehort half-lives-rﬂ

of minutes only.

- INF-a and IL*lb are responsible for the ‘non hepatic manifestations

' _of pyrex1a, PG synthesis, leucocytosis, tachycardia and increased

catabolism. TNF alsn increases hepatic cell mass, by 1nduc1ng IL-6,
l previously' nalled ,hepatocyte stimulating factor or Bpz-interferon,

IL~6 is primarily responsible for the hepatic campnnent of the'

L reaction, namely the syntheSis of the acute phase reactants. IL-6

__and IL-18 levele correlate with the degree of inaury, while® IL-6

levels are maximal - in patients g01ng on develop major

. complications. TNF increases cardiac function initially, and is then7

assocmated with depression of cardiac functien14714314915°

\
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TNF acts on endotheiium; causing'eXpression”qfﬂsufface'antigeﬁs-1ike_Q
_endothel.z.al leukocyte adhesion molecule 1 {EILAM—:I)_ or MAC-1: wh:Lch_' 2
| 1ncrease _neutrophil marglnation 181 182, pndothelial cells when.Vf
. stimulated by cytokznes such as INF and Ii-1, :1nCrease the
"expresslon of thelr own adheslve factors llke Jntercellular adhes;on:

_molecule 1 IL~8 1is produced by the cells of the alveolar capillaryoa”

wall (alveolar macrophages, fibroblasts, and endothellal cells), and

L is a potent neutrophil chemoattractant and ~acgivator. IL-8 is -

'a_produced in response to INF, TL- 1, and bacterlal cell wall products
183, 1n contrast to the other cytokmes, Lra has a half- l:Lfe of

"'seVeral hours In v1ew of theseé 1nLeractaons, it is thus obvmousi"

that endothelial cells do not play a pa531ve role in endothellal—fi

. neutrophil interactions

'Local activated macrophages produce C5a,_iL~1, iL—S,sILrB; TNF;'and-

‘platelet actiivating factor (PAF), which all increase = leéucocyte
odherence, chemotaxls g d aotlvatlon. Also released is leukotr1ene-=~

By (LTB4), a parallel, S—HPETE product of the prostaglandln pathway, _
a potent neutrophll chemotactlc agent Macrophages are not the only_'
_souroes of these cytokines : :

Thls all results ln free radical, cy*okine, prostaglandln product,
'and protease ‘release with :Lnjury to local L:Lssues Many of these
factors feed back positively, thereby ampllfylng the ent;re process.
:aA new nmnoklne, macrophage lnflammatory protein (MIP} also causes
. the release of Il-1 and IL—G from. macrophages, In. addltion to

endothellal damage, free radlcals lnjure erythrocytes and platelets'
_ 79 154 155 158 157 158 159160 161 ; . .

 This local interaction ‘of cells, tissues, cytokines and free
radicals cauees oedema, cellular infiltration, collagen synthesiSf'
which may become permanent leadmng te flbr031s, and activation of
e coagulation,  complement, prostaglandin pathways. A host of

'tissues “may. be'. involved in this mloroVaSCular: damage .¢as3aas;

_however, _the lungs are particularly vulnerable id that - theira
anatomiic position ensures that ‘they  receive the 1nltial and main

'_'shower.of.mlcroaggregates and.actmvated cascades from transfuslons

'The "saivaged blood syndrome“ wheo lt ocours 1n the lungs,fﬂauses
ARDS -and a range of dysfunction in - the ' kidneys. An - ldentical'
- syndrome may occur wlth large transquLons of banked blood1a

-Herer. histologlcally, “are: found _margtnated-_leukocytes, fibrin
networks and occlusive thronki in the microcirculation; particularly
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of 3fteri°1é5: Intra;alveglaf_and'perivasculér_haémbrrhaqéézare'aISO
fgund18‘l45 - : S e o S o

i
S

. 20u filters are . sald to ;prevent. these effects } Intraoperativé or. .
non—operatlve salvaged, unfiltered blood rarely causes microemballc *

: ::'problem529

o a 4. MALIGNANT CELL DISSEMINATION

The presenne of a reglonal malignancy has up to now been reqarded as-
5an absolute contralndication to the use. of blood salvage technlques

_SaIVage- of - neoplastically -contamlnated blood w;ll result'-

o malignant cells entering the ‘circulation. There 1s no evidence cf an

1ncreased incidence of dissemlnated dlsease in patients wbnra thls
has occ-u_rredzs 77 81 St . . . .

'Thls W1ll occur even with cell washlng autotransfusor devices whlch

' concentratefthe neoplastic cells with the erthrocytes®. The feeling-
is that certalnly for genitcurinary mallgnancy, autotransfusion can
be safely usedTT o _ o _ S

_The use of - Whlte cell tilters with autotransfu81on appear to remove_
malignant cells. This may dlloWw safe autotransgfusion in surgery for
malignancies 162, ' | ) o

45.AREMBOLISM ' .

This potentlally .lethal complication may" occur ' both S in
'autotransfu31on arid with homologous banked blood transquLOns. This
Qcours as a- result of blood being pumped in by pressure, with

" inattentilon when the blood bottle is empty:- Fatal air embolism was &

problem with the Bentley autntransfusor whlcb has subsequently neen_
withdrawn from the market‘3232329144 since then, the occurrence of
_this has been uirtually nonexistent in autotransfusions. Prolonqed_

embolism of mlcroscoplc bubbles causes mechanlcal obstruction. of =

1pulmonary_ vessels  and secondary obstruction “ whep thrombosis

supervenes,'"the' air-fluid interphase causes activation-'of'-tﬂe' -

coagulation and complement pathways 144 and A Diving Med Course.
Thi: in turn leads to the ARDS cycle, where leukocytes are
‘attracted, activated, and cause turther tissue damage by the release |
_ of free radicals._- :

Tk
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This praduces obstruction to . right veﬁtrlcular outflow In mass:LVe

alr embol:.sm, cardlac flll:.ng is severely interfered W;th. In wman, -

“an estlmated 200ml of air, dellVered at 70-105 ml per - second is_"

required to cause death, In the presence of a patent oramen ovale,

S 3.volume of: as l:l_ttle aB 20 ml can be fatal..__

=

_'_-_4 6. NQT COST EFFECTI\/E Too sn.ow

To be cost effective, a minlmum of by 5-21 of blood needs to be .
) Isalvaged i.n advanced autotransfusor ck-w:i.cee,r in particular, those
'that wash and subsequently concentrate red - cells, below thie," _the:
 cost of the disposables ‘exceeds that of the salvaged blo'o&, __
equ:walent to an equal banked blood velume. The costs are dwcue&ed\'_-
| in section 3. 15 The costs are dlscussed in deta11 1n the diecuss:.on-_'
Cat the ' end of thle dlsser’tatmn Alt:hol:Lgh some papers . regard

e autotransfusmn to be too - slow and not cost effectlve in trauma and -

L o .
o — . : :

'non trauma situat:.ons 126_ the ma;or:.ty of avallable' l:t.terature"

Ny r-upports the ‘cost effectiveness and speed of sal‘vaged blood becomlng
-"_avallable wzozzzssosasmzzm . o S



5, CNCLUSIONS

| _'I'he use. of autotransfusa_on m trauma and non—trauma s:.tuatmns is an -

effective, - efficacious, safe and - cost . effective method = of

_ -malntalnlng cardmvascular homeostasis. A reduction J.n, or the_
' __elim:.na.tmn :I.I‘I the use of banked bleod, wz.th all 1ts potential"_?
. 'ﬁompl:.cations, J.S made possible B

.



- To. determlne }*he safety, effiéady"and

| :-Lunprocessed autotransfused blood “in the
' _ pat1ents Wlth ruptured ectoplc pregnancles
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Y

bbét':effectiVeneSS- 
trauma patient or

in



7 PAT! ENTS,MATERIALS, METHODS

T 1 PATIENTS

Only patlents under the care, of the author were entered 1nto a

prospectlve trial, to 1nvestigate the effecte of autotransfused and

e.banked blood transfu51ons Petentlal candidates were patlents with
'hypovolaemia from blood loss ‘from trauma or ruptured ectopic
‘pregnanciee . : : : : L L .

o 7.‘1_.-1.:. 'PATIE-N-T S_ELE.CTI'ON"

To reduce the risks of sepsis, no blood collectlons older than 12 .
hours weuld be utlllzed for autotransfusmon ' o L
Any haemoperltoneums assoc1ated witly- small & large bowel penetratlng

'3”injur1es would be dlscarded. - :

7444, Pgnetrating chesf_-lnjuri'es" N

7.1.1 .1;1.- Stabs -
7 1. 1 1 2 Low veioclty gunshots

Patlents in each group must have .a haemothorax, reqﬁiring'evacuation
'-by intercostal drainage ' ' '

The stab sites or gunshot wounds must be of the left upper . chest &
any site of Right chest. This is to ensure that the haemothorax is -
'uncontaminated with bowel contents, whlch mey oceur 1f dlaphragmaelc_
"penetration has eccurred ' ' ' |

711 2 Penetratmg Abdomlnal injurles

7. 1 1.2. 1 Stabs
7. 1.1-.2.2. Low velocity gunshots
;Any smqnlficant acute haemoPeritoneum of adequate volume to ]ustlfy

~salvage. Contaminatlon from bowel penetrating injuries must be
excluded at laparotomy, before autotransfusion is effected. .



7. 1 133 Blunt mjunes of chest w;th haemothorax

'This group of patlents should consist prlmarily of haemothoraces,_n
”requlring evacuation, arising frmm rib fractures. In the case of :

's po1ytrauma and a haemothorax, a normal and non - tender abdomen is
mandatory Thls is to avoid contamlnatlon by bowel ‘contents in the ‘

case of a ruptured dlaphragm.with possmble hollow v;sceral 1n3urles

: 7.1_."1;4;'_ Bll-uht 'abdomina‘l- ha_eﬁioperitoneums

. po:_|_y1:._1:au.1_rm=.. .In bot:h_ :.ns_tancas, contami.nation f::om _perfo.rated bowe_l mast be_
| encluded a_t l_apar_ot_omY bofo_re' -nyt-otranaf_u-sion-'is ‘commenced.

L

7 1 1. 5 Acute ruptured ectt)pic pregnancy

| t51gn1flcant volumes' of 1ntra—peritoneal blood,_ arising from the
__rupture of an ectoplc pregnancy, may be salvaged and subsequently_;
nautotransfused ' . - _ _

742 PATIENT EXCLUSION

7 1 2. 1 Penetrating Chest lnjuries

7 1 2.1 1 Stabs
7 1 '2 1.2, . Low veloclty gunshots

_ Small haemothoraces not requlrlng evacuatlon, or any5 haemotnorax
f.n_older than 12 hours requlrlng evacuation. In this case, the blood 1s :
: 11kely to be contamlnated as a result of the penetrating 1n3ury ' '

Stab SLtes or gunshot wounds lylng wlthan the left lower chest area,
: The haemnthorax may be contamlnated w1th bowel contents, in the ‘case.
- of. dlaphragmaflc penetratlon o

74 22. P.enétrati'ng_ Abdbmina_l Injuries
7.4.224.  Stabs | |
7 1.2.2.2. Low veloclty gunshots. | .
742 z 3. High velonity gunshot lnjuries:'"



. Any haemoperltoneums :6fffadequate7 volume-ftai;jﬁStify 'Balvége_f
asso¢1ated wlth penetratlng bowel 1njur1es._ Co _

HVGSH's of ‘the "abdomen should- also be excluded Thére is-a high
'1nc1dence of- bowel inJurles, and' owing to the temporary cavitatlonj o

_effect contamlnation by becterla, envmronmental and tlssue dEbrlS.
'13 common T ' o

'72 METHODS
B :-f. 1. MATERIALSI EQU!PMENT

7. 2 1 1 The autotransﬁlsson system

"A Sorenson cell saver was acquired by Hlllbrow Hospltal for blood-
N salvage, but- smeler ‘and cheaper apparatus were equally effectlve.-

) "7._2;1.15'1_. '__'.3'_'S_qreinson Au'tdti'afnsfi_l"s_ien'l)evlce_ s

This domprises a diaposabié_sterile inner_iiner'(reSérvoir)r_ﬁithin-
& rigid reusable outer cylinder. ' o '
‘Disposable suction tubing with an imbuilt ventubi device for .
antlcoagulatlon is attached to the reserv01r ' '
Wall vacuum 0perates the unlt and salvaged blood is filtered through-'

can in line 170n screen filter in the reserv01r The full inner liner
" is removed, suspended ‘and the blood transfused via an adminiatratlon

- set spiked into the built in port, on the inferior portion of the -

reservolr.\ This system allows whole blood to Dbe collected,_
aﬁticeagulated,_filtered and, retransfused T !

This device can be used for body cavmty blood salvage En_ the
. emelgency room or lntraOperatlvely o

7.2.1.'1:.2;'. ' .Tran'_s_fus'ovaé bottle‘s

50ml of sterile saline is in the intercostal bottle; 500u of heparln-
' are added and once full, -the blood decanted. ‘into ‘an emptled;”
atransfusevac bottle.. The sterile top 1a.replaced and the blood ;5'__
-then autotransfused. o e : A '
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| 7-2'1'.1-.‘3-;’ ivaoolitré".bgg.ﬁ'-- .
-_,.-;-.-Gross haemoper:.ﬁoneums dlagnosed by perltoneal lavage ‘are draine d:-. 3

" into ‘an emptied vacolitre bag and 500u heparin added: The full bag_ -
_ﬂls then transfused once bowel lntegrlty has been es+abllshed._ .

7. 2 114, Abdommal Swab Fitraon R

'Gross haemoperltoneums at laparotomy were . ladied lnto a sterile'_..

_e'bowl, flltered through an abdomlnaJ swab, decanted 1nto an’ emptled,"
_“3ater11e 1;ansfusovae bottle and 500u heparin’ added, ‘the blood was"Tﬁ
~ then autotransfused if no contamlnation is present. o

A mlcrofllter ‘was used durlng the adminlstratlon of the salvaged;
'blood. ' L ' ' '

_;Only blood collections less than 12 hours. old and  where
'fcontamination.wae3exc1uded; were used for this procedure.

7.22.  DATACOLLEGTION

Data'collactioh 'ﬁefef to protocol pagé' Every. poSSible effort was
made to- rpcord all preoperative results, preop ‘status and injuriesf'
with intraop findings. S '

"RJ,J. banl.ed & autotransfused blood was record_ed with the type of
__blood ealvage and anticoagulant used

All_postoperatlve haematology_& complications.Were firmly recorded.
- 7.2.2.1. ADMISSION

_If'ciroumstances permitted, - acute patients would have the follOWLng?
 haematological 1nvest1gations performed on admlssion.'

_ e-Haemoglobln (Hb)
" White Cell Count (WCC),
Platelets (PLT), | RPN
"Prothrombln Index (PI), o .fﬁi'ef.:kd,u.
Part:l.al Thromboplastin Time (PTT) o
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7222, 'chf-'TRANSF-.;:SIDN' o

The mernlng fellow1ng the transfu51onsf further Specimene:would be
___drawn Lo determlne the haematologlcal effects e; autotransfused and_f
V_banhed bleod,_ ' : . R _ e

\,

|, ‘wee, P11, 'PI, PIT, an's,_ T
Haptoglehln, Haemopexmn, and Flbrlnogen Levels,_
U&E and Creatlnlne : '

-, 2 2 3 SALVAG’:ED BLOQD QOMPOSIT!ON

_Whenever pOSSible, the fOllDWlng 1nvestigaf~ons would be performed a
__on the autotransfused blood 1tse1f~ ' '\ ';;-* o L

Hb, WCC, PLT! s, PI, PTT, FDP‘s, and Fﬂbrlnogen levels.
All autotransfu31ons would be COVered Wlt% Penic;llln G,' 2;5Mﬂ, o
1ntravenously,'1n non—allerglc patlentsr - » oo ' -

_Platelets and Fresh Frozen Plasma would “be admlnlstered to patlents

after every 6 units of transfusion.: o - Z‘Q\

RN
Protamlne would be admlnlstered te reverse coagulopathlea 1nduCed by.
'uheparln ' - o -

o '7 3 RUPTURED ECTOPIC PREGNANCY

RETE DIAGNOSTIC

'AS an alternatlve dlagnostic measure, percutaneous diagnostieu:
peritoneal lavage (DEL) would be employed ' L

'-Identlcal-blood_testlng to.the above_patlents to be performed.

732 THERAPEUTIC

) "As" in the abOve sectlen, THERAPEUTIC, 7.2, 3



| 74, TECHNICAL P;QBLEMS Gl i #

.Q ..

AS the authq;: was virtually the only person llnterested & }1

terEd in its 11)59, it was not’ pﬁssmle with dlre emergenc;les:_""'-f-'-'
/fto set ﬁp the apparatusaand ba ,iqvq ,lved :m the manage"nent ofy

leflculty 111 persuad;ng staff tt» use - sterile sal:me and not-”_-- )

water . in the intercostal drain bottle to preVent haemolysis of -
sal‘vage‘i blo"d R A

N

e
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":74 TECHNICAL PROBLEMS e e
1 f As the author was v1rtually tha only 'person 1nterasted and
. tralned in its use, ‘it was not possmble with ‘dire emergencxns,”

. to set up the apparatus and be invblved in the management of a

"patlent

2 .  D1ﬁFi°ultY imvPersuadlng Staff to use sterile sallne and not
B watur in the lntercostal draln bottle to preVent haemolysis af
%;;ualvaged blood. _____j : . _

R . 1o :

C = SN .
. - o,
Ty



8. RESULTS OF AUTOTRANSFUSION
sTUDY

0 2 i e e i B e B a8 i By e e L

' Between January 1984 and December 1990, a prosnective trial onf'

-.'autotransfuslcn was performed, on 77 patlents at - the H;l}brow,,

aCOrbnatlon and Shongwe Hcagitals. '

'Shongwe is a rural hospltal in the Nkoma21 dlstricf of Kangwane, a'_
self“QGVGrning homeland, bérderlnq South Afrlca, Swaziland,_*and__c

._ Mazamblque, ! S
'The hospmtal is 10 km from the Swa21 border, 160 km”ffqm,NelSptuit,
and 35;;“““ from Malalane. - . - R

o

oI

It supplies medlcal servmces to over 300 000 - people It has 450 :
inpatients “and 150 outpatlents _per day. The_ ‘nearest - refernlng '

institutmﬂn which covered my requirements was 450 kilometers away.
It has an in house first world labdratory facility, good x-ray_and

'sonar faCllltiEE A CT scanner service was available nearby when;_

required. Modern theatres are present with a. thren bed ICU in the

‘theatre complex..A modern endascapy service algo operated from thls
complex. ' o ' .

81 PKﬂENTNUMBERS

Of the 77 study patlents, 65 were 1nvolved in’ penetrating or blunt
injurles; and 12 were ruptured ectoplc pregnanc1es '

B _82 SEX

_There were 48 males and 17" females. Thé'trauma'group'comﬁrised 48

‘males and 5 females._The ectop;p_group.obviously consisted olez
females. o N S o L '

'83 AGE

. The ages ranged from 16 years to. 65 years. The average age was 29 91

_ years, -Thei 26— 30 year Sgroup comprlsed the largest number of
" patients. ' : . _ _ - :



Cas e

',"'a 4 GRGUPS

'"The patients were divided “Anto four groups~:f!z

1 5banked blood only (contrala)

 2 _'autotransfused blood only, o
3 combined banked and autotrangfusxon,_g L
4”' _ruptured ectbpic pregnancies. |

:--'-s 5 TRIAL GROUP

- gThere were 44 patients who were autotransfused of these, 27

'__Jreqemved autatransfused blood only, while 17 had a combmnation of

| . banked blaod and autotransfused blood.

_-'_36 CONTRQL GROUP | LT

'Twenty b@e patlents ‘were used as controls in that only banked blood
. Was use& | 5 S - . _

| 's 7. HOSPITAL AND PATIENT ms*rmrsunon o \\

S . Tcit'.al J‘I'rauma Et:top:l.cs R \\& T
jHlllbrbw s 84 : 63 o -%1_ | T
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-'_'9 1 BANKED BLOOB ONLY TRAUMA

-_There were 21 patlenta who func*;oned as controls 1n that all
transfuslons were of banked blood ' B

_7_;9.'1._1
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. 8.4.3.3. Haptoglobins, Haemopexins, Fibrinogen
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9 1 3 3 Haptoglabms, Haemopexms, Flbrmogen
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9.1.4.1. Variable Information
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- |FOUR.

; 49“ . : ” o . N -  173 3f- ffl ;1"~ﬂ'79§

Name Group=v Casas. “Min Max.e O/Range Missing
'HBl B - S RO S ' T B
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R

9152 Results* o

: Name f - }_n .%f:--'j'Ld ~ Hi Mean  8.D.  S.E.M. T
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9 1 5 3 Eﬂect of T ransfusion Volume on Hb

Group name _-n- : 3 % o Méan ) 1  8td.Error
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' 9- 1 6 3 .Effect af Transfusion Volume on WCC B

TWO. .

|THREE -
FOIIR ) _"irz}
AFIVE. -
SIX ..

SEVEN - )
|BIGHT

COlTEN N
f SEVENTEEﬁ\?‘

. -%W.y.

\.V5” f.”
.. 33
19

L
tn01m{5ﬁ10hh

10

19;1;'°'

16.5

213

16
15

15

;17: t

leﬂ-

C 3,71

Std Error : ;_f_ N.-*'

o
2 > 02 .
2.33

ﬁﬁh+h=H44¥4k¢ﬁx¢nd+dg:

166'

=TT

0

0
.0
0

0

1,

1

H:A‘ :

:Slgnlflcance of BKNKED group effect.on.wcc 15 '

94T fff_-i_POST;TRAN'S'FU'SM wc_c. o

_9.1%7'.1.*' Va'riahle ih‘forﬁiation o

73992 '

[Name = - Group .
weer o 19
> . VLD

N
. HI
~VHI

HoooR

1% % % #*

-

Casas Mzn

Plhfépdkmo

.Max.

99

4
1
20 -
929

o

“O/Range Missing

0

9.4 72, 'Results

P
100 -
5,26
0

'Name' |
wcel g

. LO
N
HI

_ 47,37
VHI -

% * % %
_k-wmnc>Ht9u

42,11
5.26

- =

12

21

11
19
2l .

Hi

21

9.
14,

' Maaﬁ —
- 121

05

12
89

2.1

U 0.7425
2. 205 0. 7349




:'  Group name |
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9 1,7 3 Effect of Transfusion Volume on WCC
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| 91 s FIRST POST-TRANSFUSION PLT
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9 1.9 1 Varlahle Informatlon
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9 1 10 3 Effect nf Transfusion Volume on PI
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9 1. 11 3. Eﬁect of Transfusion Volume on Pl' N . 4 o

”-Slgnlficance of BANKED group éffect on p: is 1. 43372
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9 1.12.3. Eﬂect of Transfus;on Volume on PI
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55
9443,  FIRST POST-TRANSFUSION PTT

' 9.1.13.1, Variable Information

[Fame “Group  Cases Min Max O/Range Missing
PTTO . - 21 0. 98 . 0. g -
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9 1, 13 2 Results
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9 1 13 3. Ei‘fect of Transfus:on Volume on PTT

rGroup name
ONE -
{THO _
| THREE -

% Mean"' Std.Error
g 46 0 |
33 46.7 6.06
19 81,5 . 5.17
14 85,7 4,18

FIVE - 5

SIX 5

|SEVEN 5

leTerT 5

TEN 8 80

SEVENTEEN B 5 65

CTTTTTTOTAL 71 100 45
'slgnificanae of grcup e”fect on PTTO ms 1 302169

70
42
43
- 43

HP]_—!HHI—'Q-#-J.I_—*?'

Egcrdcnﬂfacz

| 9.1.14. SECOND POST RANSFUSION PTT
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9 1 15 1. Variable Information
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.Nmm

J Name

' 80 120

._*;4,*_*:*;;
= .._g

Group'

R0 .
~10-40 -
40#30;;-=

1120-240
':>240;"1

el

]medwm

~ Cases

mn

W

NmmbNHD

T
T
1o
3

4

18

O/Range Wissing

o

9. 'I 15 2 Results

FDP
B <i0. .
> “10-40.
% 40-80
*. 80~120 .
1*120-240

cpmcmmpz

._13 1
100
23.81

D

42,86 -

28,57
4.76

16"

e
18 .

G

4,004

0.8737

I+ >24a0

9’.-1-.-16., ._

9

9 1 16 1 Var:able Informat:on

m_s:r:r'RANsmsloN HAPTOGLOBINS

wa
mwmmmag

*

§*
ok
*

VLo -
L0

_HD__

200
7

7
¥ 8
0

Group caaws Mln'

¥1“
81 .
100 |

999
50

Mx

99
‘300"
999

- 6/ﬁahge -Miaﬁing'_*

-0

£ 9.1.16.2. Results

301

Nama

' |zaprocroB -
1* VLO
1.0

*
-
* HI

O Oy~ T O

%
- 100
. 35
30
0.

- 20
20
59
100

Hi
260

50

90
280

" Mean

81.5°
37.29

72,14
144

':s;b;

TE.EM
57.565% 12.8719
11.176 4,2242 .
13,692 5.1752

68,34 27,8998

 &EM & 




) 1 1 6 3 Effecwf Transfus?on Volume on Haptoglobms

S

{ONE

s

o femm
R
- |SEVENTEEN

Group name _ %.'“_ “Sean Std Errar B
' 5.7 140 0 70 .
35. . 77.3 13.46
20 . 707 0 10,8
10 185 o 95
5. .30
5 - .30
.5 . B9 -
5
5

JTwo
THREE = .
CFouR

SEVEN

Q':c:_o'c:z'c &

20 -

HMHHmeﬁqHQ

Y -5 60 '
. TOTAL 20 T00 BT 5 12""7 S
-_signlficance of group effect on HAPTOGLOB is 0 27654?
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9 1 1? 1 Variable information

Nama_ﬁfi Group Cases Min. Max O/Range Missing
IHAEMOPEX 0 21 - 0 999 0 o
- -~ Lo 3 L 300 Lo '

' *l~,, - N 18 - 501 999

9 1, 17 2. Results

":Nama ~a %’. To  Hi  Mean 8.D.  S.E.M

- leaEMOPEX 21 100 207 890 628,71 160.469 35,0171

JTWO

* LO 3 14.29 207 483 372.33 145,895 84.2325

N 18- as 71510 890 671.44 119.404 28,1438 '

) 1 17. 3 Effect of Transfuslon Vcolume on Haemopexlns

_% ' "Mhan _ Std ErrOr
5 580 . 0
33 620.9 --45,11
' i3 elf.5. . 68.64
14 0 759.7 . - 97.45
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.
5
5
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'_9;1._1.37; FIRST POST-TRANSFUSION FIBRINOGEN

9 1 18 ‘I Variabie Inforrnatlon

Na.me ' Group Caaes Min T Max _.'olR_ahga ‘Misging  * -
_.annzﬁoi_' 2l DT 9989 Qa0
*.“.-_“*' N 13 19200_:Qﬁ400f.:-9, RS T

- {FOUR -

- |RIGHT

Name -,; * ¢ —% _ Yo "Hi Mean = S8.D, - S.E.M
JFIBRINOL ~ 21 100° 145 1250 - 347.05 236.728° 51,6582 -
B Lo . 4 1. 05_»145 185 .163,75. 20.91- -10.3582
® 0 N-13° BL.9 .. 221 0 358~ - 293.85 41.865 1l.6111 -

"‘-_ff?ff-ﬁig-wé;_“19.05,{424;1250r '703;25 374:065¢18740327'fi;f.uf'v""

9 1. 18 3. Effect of Transfusion Voiume on Fibrinogen

Qf.a

.%3_' j-Mbaﬁ" Std Error7
B 221 0 |
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19 - 243,5  39.46 =
14 279.7  8d.69
5 1280 Ll
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ONE . .
WO
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FIVE
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5 _

5 2B6

. 5 . 358

. - 5343 -
lmEN s -5. S o298
SE'VENTEEN T 5 . 300

' OTAL . 21 A 01 RN T o 5T“Ea :
81gn1flcanee of‘group effect on FIBRINOl is 0. 007437 (Slgnlflcant)
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9 1 19 2 Results
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-9 1 19 3 Eﬁ’ect of Transfusion Volume on Flbrmogen
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9 2 3 3 Haptoglobms, Haemopexlns, Flbrmogen | - =

Pt :HAPTOGLOB HAEMOPEK FIBRINQ% FIBRIN02 BANKED
2. 150 - B40 126 0
13 122 829 - 240 . L0
)4 78 . .~ Bes . 283 . 280
{1 o110 . 646 - - 198 0 312
112~ 100 .- 662 227 - 235 .
15 122 629 300 . 346
|7 .80 o 780 . 210 0 2B
20 130 0 442 . 250 .- 270
22 310 . 615 . . 262 - 2713
{24 320 - ‘826 - 0222 o0 273 -
125 180 - B23 240 - 260 .
28 300 - 660 . . 240 - 280
4290 129 . - 0720 0 0 2000 . 320
CJ30 10 - 800 - L2600 . 294
- 1320.:150 - - 680 © - 290 341
|33 ¥30 - 720 0 2600 - 304
134. 210 - 521 .. 4985 - 538
- 135 80 . 821 . 372 360
36 120 - 756 180 224
437 120 697 . 220 . 255 .
38 e 0 0 S0
4% . 100 . - ‘680 . 267 - 280 -~ - -
42 140 U Bs0 221 272 .
|44 - 90 - © 510, - . 205 222
J45. 150 - 610 340 372
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924,  FIRST POST-TRANSFUSION PLATELET COUNT

9241 -_-Va'_r,iab"le.;ihfbnn_afion'_ L

[Name  Group Cases  Min = Max . O/Range -Misging
PLTO . . 27 0 . 999 ST T

K AP N 19 - 141 400 .

+ . HL 0 401 999

9 2 4 2 Platelet Count

 [Rame n % o Lo-: AL "_Mean 8.0,  8.B.M

~ |prr0 27 100 54 383 171.44 66.43 12.7845
¢ o 29.63 - 54 "135 107.75- 27.891 9.8611
¥ N - 19 1 70.37 142 383 . 198.2&6 59.24 13.5907
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9 2 4‘3, . Effect of autotransfuslon volume cm PLT

T

3G?°up name ﬁ ﬂ;ﬁf"hv.°:-““'% 'f'- Mean S Std Error R
3 - e Level A 3830 00T
ftwo o 0 48 - 177.8 1476
15 . 146.5 . -17.15 .
7. 1Bs o 2500
4w132 o o
1 TOTAL >y T T T3 7§“ o
' ;:Sign;flcange of group effﬁct on. PLT ia 0. 013958 15 (Smgnlfivant)

SIX

|—_1_ N

- :9-.2-,_5-._ SECOND POST-TRANSFUSION PLATELET coum r |

9 2*5 ‘I Var:ahle mfnrmatlon

PLTl o240 00 998 00 0

| Name _; Graup Cases -Mln. oMax O}ﬁﬁnge'LMiséihQ AN

| o HI 1 401 999 —
. 3 — - - A

9252 HﬂﬂﬂCmmt

;,Name {_:i n"f ES - Lo' Hi Mean  §.D. 8.E.M
PLTL . = 24 100 ° - 57 403 - 206.867  66.405 13,5549

+ LG, -2 "8.337 BT 96 76.5  27.577 19.%
P N 21 87.5 163 279 209.71 .37, 438 8.16%7
® "HI:. 1 4,17.._403.-403.. 403 2

9 2. 5 3. Effect of autotransfusnon volume on PLT

"%' ';Mean B Std Error

4. 403 . 0
46 218.9 j'12.3z

2% 18p.8 - 23,99

13 182 . .11 -

-8 - 227.5 44,5

4. 187 0

4 57 0

. TﬁTiL. ™ - 100 . 206.7 . 13.55 . K
Slgnlflcance of group effect on PLT is 0. 001562—'Slgnlflcant)_'
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B 9{,2 6. ADmssmﬁ W‘HWE GELL coum'
9 2. 6 1. Varlab!e informa&:on |

'-L'

_ Name gmup n Hlm - Max O/Range " Misging .
Sfweco- .2-7-. oeg o e
[ TRRER N 4 o SR g 2'_-'._-_0" B A
.11
r %9

9 2 6..,. ch Results

Name . B _% R Lo-__ "L Mean
weeo: 27 0100, - 87 28 . 17,11
> Loﬁ“ 0 : Q

B, S8.E.M.
.109. 0.§832

* . N .- .5 18.52 - 8 .10 9,4 - 0.894 0.4
*  HI - 18 66.67 13 20 17,39 2.2 ° 0.5185
*

« _VHI - __.4_..: '14.81 23 _'_;_28. _ _-_'2_5__.5-' . _2,-‘0__}3-2_ 1. 0403.-
. __9";'_2;.-'1-..' FIRST POST-TRANSFUSION WHITE GELL coum
_ . By

9 2 7 1 Variable lnformatlon

Name - Group Cases Min Max' ' OfRanga _Miss.'i.'ng"-
Iweel 26 e oo

LG 1

SN - 9
HT 14 1
VHI 1 2 .

11
20.

J & F ¥ ¥

_99 :

9.27.2. WCCResults T

Fame — n % Lo--"-Hi'.: Mean  S.D, S.EM
[Wcci - 26 100 . 2 21 . 11.92  4.454 0.8734

o prvie 1 3.85 2 2 2.

* Lo 1. 3.85° -3 .3 3 e
* N 9 3462 7 11 9,44 1.333 0.4444

* HI. 14 . 53,85 . 12 © 20 - 14.21 . 2.665 0.7124
*VvHT 1 - 3.85 21 21 . 21 R o




'7.-Gr¢up name    ;

. |SEVEN -

9 2 7. 3 Effect of autotransfusuon volume on WCC

".-%; -f5_"'Mean - std Errcr L
4613 1.36
© 19 . 8.8 . - 0.5B°
15 - 13 o 1,
| f4"-~:“.12’ 0

:'33 .

{oNE .
WO
{FOUR - -

o R N RN S R

0
S 2 o0
"=‘=‘="“'“T0TAL 106-- S 5 W S Iy s Al

g

J'Slgnlfldance of'group effect on WEC 15 0 077418 e

- ..,9 2 s FIRST POST—TRANSFUSION Pl

9 2 8 1 Vanable mformatnan

Name G‘roup — Min . - Max

- Totala S 2T S .99 -
. opIbt '-Very__-L_ow"' 0 50
DU L Low : 14 51 . 89

.'Nom'al 13 - w0 o 99

9. 2, 8.2 PI Results

Group  n % Lo 'Ha.gh ‘Mean = 8.D.
Total . 27 - 100 55° 99 . 86.89 12.774
Very Low 0 0 .. . - S
LOW 14 51.85 55 88 77.07 10.789

NORMAL - 13 48,15 _92': 99 96._85 - 3,105

9.283. Effect of autotransfusion volume on Pl T

n s Méan '--g - sbd;Err¢r
4 75 S0

48 - 88.5 2.44
19 - - 0.4 71,95

15 84 . 3.14

7. - 8% - 0

4 81 0
o e h 0SS O
Total =27 - . 100 — B86.6 — 2.46 45

g
ri

1

G ENGE] E
_i—r O e (L

._;S¢gn1flcance of volume grOUps on Px = 0 038917 (Smbllfldant)
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9 2 9.1 Variable mformation

. |PIL ;af’ 22
.*-ﬂ. OWLO L -1
B LA o RO 6

"'Nama . Group casea_

_M;n

51

o
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-

50

89

Q.O.

. O{Raﬁgéf.miéSihg.f

B N 15

19292, PiResults =

99 -

ffame %

PXL . 2
I* 1m0
s N 1

0 27.27

—
22 100

¥ VLO 1. 4.55
6

5

'-;aé;lay

407

40~
L 1e
'-_QQ

'Hi' :
99
v
.88
‘99 .-

Mean  8.D, 8.
19014 12,411

40
84.83  5.382
5.6 3.501

12,7313 |

2.1972

5293 E'ﬂ‘ect of autotransfusion volume onPl .

- 0.904 -

1
3 48
5 19
3
2
1

15

- 88

88

69,9
93.4

Mean

48.2 -

29

40

- Std Error
-0
’-';-11;2' .
2.5
©. 27.88
S
0
0

Total 27 100

"13.3

Too |

_Slgnlflcance of autotransfused volume on PI 13 1. 08’701

19.2.10..._ | _TH,IRD POST-_TRANSFUSION ol

9 2.10.1. Vanable mformatlon

"Name ¥ Graup Caaes
PIZ : .12
* - VLO 0

* IO 1;-:

-Mln :.

0

- 51

Max
99

':”O/Range.:Missing '

O .

50

.89

0

|+ ;N'. _11

9.2 10 2. Pl Results

_ 90

99

Name . n. %
PI2 12 100

I VLo 0 0

* Lo 1  8.33

‘89 89

89

94.67 - 2.535

_0.5692_

P w1y o167

93 = 99

95,18 1.888




9 2 10. 3 Effect of autotransfusion volume on PI

B T Mea.. std Error
8 96 0

58 94,6 1.23
THREE 17 95 1.
[FOUR : 8 9% 0
FIVE . -  EXCLUDED - 0 Cazses S

f]Group name."-'
CowE
™HO

.

J—'M*-J I—‘.ﬂj

""‘SEVEN 8 -‘EXCLUDLD = & Cases

WAL L1z imn o eT o
_ $1gn1f1cance of group affect on PI is 1 49845 :

9 2 11 FIRST POST-TRANSFUSION PTT

9 2. 11 1 Variable infonnatlon

Clerro 27 o 88 0 0

I+ NomMAL 19 28 39

e BN (8 40 99

.Name . Group _Cases ..Mln T Max OlRaﬁge';Missing _ 

9 2 1. 2. PTT Results

|+ NomMAL 19 © 70.37 28 39 33.42 2.912 0.6681

PETO _' 27 :100 - 28 91 38,37 11.878 2.2859

¥ A.BN a '29-;63 40 ~ 91 50,12 16.-66__9 5.8932

9, 2 1", 3. Effect of autotransfusion volume on PTT

I Mean 'Std Error
4 0 46 _. 0 .
48 - 40,8 - 4.47
19 . 3% . 2,24
15 34.7 o 1.89
- b <
4 -39 _ 0
- 4 - 45 - N
Total 27 100 . 38.4 T 2.28

b

Group '

b

F-d Oy (R s 3 D) =
pﬂ»sm}b(ngjp

' S;gnlflcance of autotransfused volume on PI ig 1, 416186 :

- 9.2.42. SECQND POST—TRANSFUSION PTT

o '9';2._-312.-11. Varia‘blexinformat_ionf .

[Name  Group Cases ~ Min  Max  O/Range Missing
PTTL - 22 6 . 99 . 0 o

¥ NORMAL 19 .28 39

* - ABN .3 ' 40 .99




9 2 12.2 PTT ReSuilts

69  

,Nama -9 '"fn: _% -
PTT1 . - 22 100
|* NORMAL 19 . 86.36

76
36

30
30

Hi

32,84

9

S.D, S.E.M .
634 2.084
'2'

141 0.4912

* ABN .f3. '13r64q

40

53;33_119;732<11.39213-”

9 2 12 3 Eﬁect of autctransfusion volume on PTT

: _Group name
ONE =
Irwo
{THREE
JFOUR
{FIVE
SIX
_ SEVEN

R S
Hr&mm0010h4§,

- Mean_ 

33

35.2
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.39
3

31
76

= Std Error

_.1 35 PR
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2
1
0

STAT _": VIR

1505:

356
31gn1flcanca of group effect on PTT 13 O. 000004 (algnlflcant)

—s5
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15

Max O/Range- 'Miééing'

99
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14
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- 0
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' 9.2.13.2. Hb Results

K - 20

Name . n %
HBO . - 27 100
| vo  0- O

Lo 6 23.22

*
« N .19 70,37
b mT 2 7.41

To

6
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11
16

16
10

16

Mean
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l6

. .S..D. - SOE‘M ..
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1.506 0.6146
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9 2. 14 3 Effect of autotransfusion volume on Hb
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* LG
* N
P HI

jrwmwonaol

00 . 5
12,5 "5

% Lo

':Hif“

S5

56,25 6

25 S

- 9.56 .
8,67
_-12 5'
15

Mean

-8

. 2,966 0.
0

0

S lize

SID

1.323'

_ 15

F Tl e




- [*vio
A L I.JO )

N 9.’3;;15.

9 3. 15 1. Variahie informatmn

FIRST POST-TRANSFUSION HB

"Name Group
BBl - - T

-, Lo

= _hVLof. -n

* .
* : : HI

Cases

16 .

S YT

qnRP o o

14
20 iy

Max' f
99

O/Range.

Missing

0

e

93152Hb f:

o gwma

~- Namef=
e 1

g N

g
100

50 -

43.75

-6;25

)

&
11

Lo Hi
15 e

15!-.

Hi

10
14 -

15

St LLl
R ’ ll,gf - -
)

9 3 15.3 "Effect of tﬁ nsfus:on volume on Hb

’ . FU AR,
—— L R
i . .

JAutol - 2
Auto2 '
HJAuto3

Autod

Autod .
fAuto8g K
Auto?
|Auto2l -

PR

-—"r-x N W

Nama 5 . Casas -

cludea, 11=0

° .

12

Mhan- o

10,
10..

10,
10,

7

6 10

5

7

5
7

5

0.5
0.33

std Ezvor

1.71

2.33
0.5

o

Q

Total . e

Signlflcance of group effect on Hb ls 1 2695?9

10.

?.

0.63

'ngna_

19.3.16.1. Variéble._!nfonnation' .

SE OND POSTmTRANSFUSION HB

" Name ':-”Group.

HBZ2 B
PR VLO
5 o N
*

 HIf

0

0
3
0

Cases
16

0
1

- Min

6
11 -

‘Maxg
98
5
10
14

20

Q/Rangéf

(VI

0

Missing

15

Rt el i gt




. fautol

- fAautod

93162 Hb

.N —
: HBz._ :__ 1
*vLo

T*EU
N
**Hf;ﬂ

o

'OMOOmQ

”iﬁl
0

R
o 18,75 11
Lo

WL
7”_12'-

“Mean
2.13

11,33

3_0,57#f

0. SEM
4,573 1.1434

" 0.3333

9 3. 16 3 Eﬂ‘ect of transfusnon volume on Hb

*:Name e Cases —

Auto2
Auto3 -

e

Butos
Autoé
|Auto?7 - -
Auto2 1

. Excluded,.
' jExcluded,”

. 67 - 11.5
.. 330 11
ExClUdedr :
- Excluded,:
. Bxcluded, .

n=0 .
n=0 -~
n=0.

ﬁMban__'”
n=0
n=0_
n=0

Totarl. g

- 100

11.3

0. 33

Std Error

|31gnif;cande of gioup effect en Hb ia 1. 15855

B _9._-3.17. |

9 3 17 1. Variable mformatlon

POST—TRANSFUSION FDP S

Name GrOup
FOP 186
E - K10
- 10-40
40-80.
80-120
120~-240
>240 .

* ¥ % & #

Jovwmn e

cases

L)

Mmmhmpc

M:.n

mk”

O/Range Missing
e g

9.3.17.2. FDP's

I*120-240 5 31
*>240 . .0 - 0O

12.5
31.25

BN O

iy




86

9 3 18 1 Varlable mformation

'_-PQSTATRAN-S;FUSIQN_'HA’PTQ_GLO;BINS 3

-Nama ' f Group Cases
HAPTOGLOB T 15 _
VLO 3
o 5
N 71
'HI e 0 ' 3

*-fxv*

1
51

00
01 -

:_ Miﬁ'W
0o

Max O/Range Miasingj"
999 - 0 "

50

300. -

0

9 3 18 2, Haptoglobms

999

Name % Lo

- |HAPTOGLOB 15 100 34

vLO 3 20 - 34

‘Lo - 5 33,33 60
N 7

_HI 0

'H- L A

g

290

46,67 110

50:'
290f

114,27

T
74.787
8.083

41.33
76 . 8.944

172.86 71.348

S.E.M

19,3099
4,6667
4 .

26.9668

9 3.18. 3 Effect of transfusmn volume on Haptoglnblns

e

20
27
20

“lAntol
L jJAutoz2
- JAuto3
Autod
Autob 13
Autos . Excluded,
|Autoe’? b 7
|Aukto2l 1

DN W W

80

"_Name R Cases ' % -Maan'
63,
17.5
13,

0

33

n=0

110

80

Total . 185 IUﬁ

- Std Error"i

'Slgnlflcance of group effact on Haptoglqb is 0, 399157

9-3:19; ) | ’

©9.3.19.1. Variable Information

poST.-.TRANSFUSION HAEMOPEXINS |

Name Group  Cases
HAEMOPEX 16

“Min

0

501

~ Max - O/Range Missing
999 - 0. o

- BOO |
999

Q.-

B N. 15 -

'_--9;.3.-_1'__9._2. Haemo'p'exins- .

{Mame = n %_  Lo

|[HAEMOPEX ~ 16- 100 .- 480

6.25 480

—r
895
480

" Mean S;D,':
677,37 126.877

480 -

S.E.M

32.2192

31,4403

* N 15

835 -

690 53 121, 768



- JAutol

Loogr

9.3. 19 3. Effect of transfusnon volume on Haemopexms

Nama "-Cases
Autol
Auto?2
Auto3d
~ |autod
~|Autes. -
Antos
Auto?
Auto2l

xcluded,

HHMhmgmm

% _Mban.'_
L 13.783.5

19 735

S 25 8017

' Std Error
141.5 :
58,66

18 851 41,39 -

B 13 803 89

6 630 - -_’0_
6 530 0

|TotaLl *1@

" : IO o7
_slgnlfiaance of‘group effect on Haemopex ig O 459308

55 22 

B A

--9.-3;20.

9 3. 20 1 Variable mformatmn -

FIRST POST-TRANSFUSION FIBRINOGEN

Name . Group ;
FIBRINO1 - 16
* . Lo - 8
* - N - 6

Cases _-Min _Méx:

Q. 9999 0 -
1.0 199 .
200 400

O/Range Mﬁﬁsing

0

401 999

9.3.20.2. Fibrinogen -

Name _ n %

- |FIBRINOL 16 100

I« 10 - » B0
I n  & 37.s
L34 1_ 2 12.5

Lo Hi ~ Mean = 8.D.
100 450 238,94 103.525
100 178 154.25 24.674
230 350 . 289,17

404 5450__”427' _32.527

SEN
25.8812

8.,7234

20,1601

9 3. 20. 3 Effect of transfus:on \ro!ume on Flbrinogen B

%

Q
i
@
g
i}

Name

B
0

Auto2
- {Auto3d
1Butod
AutoS5-
- 1Auto6
|Aute? -
Auto2l
Total 1§

Y
(LR R

i3
' 6

HHHMQ#@M

- 234.2

Mean Std Error

218 . 41

75.55
72,02
251 59,6
230.5 59.6
n=0. ﬂ'_ o
o230 o
100

301.3

__S;gnlflcanae of group effect on Flbrlnal xs 1. 394133

e e A b T



R N A

88
' "9-3-’21-‘-- | _SEchD POsT;T_RANSFus'uoN FIBRINOGEN

| _9_3.21.,1;. Varlable .i'nfﬁrmatioh

Max  O/Range Missing
9998 - O -0
199 .
400 .
999

e
16 0
o 2 1
L1200 200
¥ HL 1401

[Name T Group

. |FiBRINGZ
FIBRI

9 3. 21 2 F:brmogen

8.E.M
43

5T
83,683

60,811
35,367

" Mean

284
137
292,58
475

Hi.
- 475
180
. 361
,4?5_-

o Lof*
100 . - 94
13,33 94
80 251
6.67 475

Name BEERE

FIBRINOZ 15

w2
A T ¥

| 10.2095

I* HT 1

9.3, 21 3. Effect of tr@nsfus:on vo!ume on Fibrmogen "

FName
Autol ..
Auto2

- JAuto3

JAuted
~|Autes -
Autoé

. JButo?
'Autozl'

" Cases %?f

m;ousg:m

ot

13
20 .
27
13
13

Mean
- 286.5

.295.3
'3?8.7-

304

302
' Excluded, n=0

180

94

Std Error :
13.5
.. 33.5 -
49.87.
41 _

0
0

|Total

5 160

284

21,61

"“slgnxfmcance of group effect

on Fibrlnoz 15 0 2093?8

94 RUPTURED ECTOPIC PREGNANClES

~“This group consisted of 12 patlents
9._4.1_. TRANSFUSION vol..-u_m_r-: |

941 1. Comblned Grouped

“Units . 1-5 6-B

. Nos 11 1 -

- 9.4.1.2. Comblned Specmc, and %

Fotal units"'jz — 3 4 5 6
Nos -1 o
A 8

(62

s
W@ =

[ ]
'c_m';
o m



9 4 1;3. Indl\ndual Combmed

T 'Ptﬂ"QV -autoxfuse ;';,5 nked
S ss
8
b7
88
- 59
B0
S - 3
ez
ez
'M

m@ghgmmmgmmg

'pdoqQQcéqocgg'_ S

. s42 ?;:HAEMA?TQLOGY R‘E,fs'urrs

']9',4,_.2)._&'; Haemoglobm platelets whlte cell counts

Is8 g4 96

 8   i t.¥ :  ;.  :;; ;;:  1 

Pt _:f“'HBD HBI HEZ '3wcco wccl -f- 'PLTO PLTL
S - N 9 a1 © 100 86
lss 12 12 67 . 116
56 e 93 153
157 10 86 214
58 - 78" 156
59 11 101 145
fe0 9 98 146
61 10 202 137
62 .8 89 136
63 10 89 120
64 10 86 ' 146

mmmmmmqqmmmm
8 W .b.mmww-bmmsbg

~Dopoocoocmmu
 #Abpqmmemmm
©
)

joocoocoocooooo

185 10 . 106 194

94.22. Pl FDP's

|.u .

Pt ~PI0  Bil P12 PTTO BT BANKED
|43 - 89 . 80 o ;
55 79 88
56 82 86
57 es 97

'mmw
fa WA =Y
Lo
yl'-‘lx
)
Ll

QOOCOUOC N

- |se . - 88 94,
{60 - 81 8% .9
lex . 79 88

162 74 86"

163 83 o1

ted 76 81

_wmmﬁwmmwmamﬁg'
;ooqoobdococﬁ

cocoocoococoo
Joovcooovocoooou

j6s 85 94




- leo - a1 312 346"

80

. 9423 !a xptoglobms, haemopexlns, fibrlnogen

- Pt B j HAPTOGLOB HAEMOPEX - FIBRINOi ?IBRINOQ
43 - 60 - . 460 . - 284 - 315
5. 38 - 280 _~ C o0 e
fs6. . 43 0 370 0 0 0

52 .. . 45 340 o 7o 0228 . 314
58 . .60 - 380 . . 262 . .

6L . 64 . - 3%0 .. . 480
{62 . ...30 274" ... 231
|63 - - 47 430 - . 462
|4 - 60 . 362 - . 240
lés 168 = 400. 285

|eocococoooo

- -_"9;4.3-. FIRST POST-TRANSFUSION PLATELET coum -

9 4. 3 1. Var:able mformatlon

-Name Group _TCasas ~ Min _Max O/Range -Missing.
|pLTo 12 0 999 0 ' o ..
1 o - .12 .. 1 140

S LORE SN 141 400 -

¥ - HI .0 401 999

9.4.3.2. Platelet count

[Name ~ ® & Lo Hi Meam 8.0 8
|PLTO 12 _100 67 106 91.25. 11.21 . 3.
* Lo . 12 1000 67 106 91.25 = 11.21 3
¥ N o -
b e

9 4 3 3 Effect of transfusmn volume on PLT

Group name ' j3. _ﬁ" - "'%""Mean' _ ‘8td.Error
| EXCLUDED - 0 Cases ' o
1. .8 106 -0

5 42 9l.2  4.16
5 3 42 - 93.2 3.25

1 ' g - &1 0

. L EXCLUDED - 0 Cases - - . o

' TOTAL - o o iz 100 91,2 3,24

o\UTht»h)H

' 'Signlflcance of . group effect on PLT is 0 05364




T

944  sEcoND POSTTRANSFUSION PLATELETGOUNT =

9.4 4 1 Vanable mformatlen

,fName Group ' Cases ~ Min"Maxl G/Range  Mié§ingf_5_;j- -
S 1 R

Pt 12 0 298 0

| L * HI-. o 0 401‘ 999 -

9442 Plateletcount o

_'Name n %_5?3'5 - Lc f - 'Hi° Mean . B.D -
feLyt 12 100 . 86 214  145.75 33,621
*o .5 . 41.)67. . 86 . 137 119 . .20.688
1N 7 58.33 . 145 - 214 -164.86 ' 27.8655

.4 4 3 Effect of transfusion volume on PLT B |

Group name - n "%'- . MEE“ - . 8td.Error
o SRR EXCLUDED -~ 0 Cases S B
1 8 194 S0
B az o 1a9.p 2,220
5 42 138.6 . 20.98
1 '8 116 . 0
B S  EXCIUDED - 0 Cases .~ . . - .
TOTAL - 12  _IL00 — 145.7 . 8.1
_s;gulflcance of group effect on PLT is 0. 41964 g B

"oxuxﬁinhiw

r J.. B

9.4._5. ADMISSION WHITE CELL COUNT

9 4, 5 1. Variable mfonnatlon

- [Name Grcup- Cases ) Mln Max o/Range - Missing
lwcco 12 0 99 0 o .
N ovio 12 - -
' -3 4 -
5. 11

12 20 -

21 99

e LO -
1 N

* - HI

* VHI

crdqulc




9452

Whlte cell count

“ ;Name__
*VLO

_ .*. N
| oBRI
*VHL -

c;brokrorﬂb

;f%'"  ....Laif T Hi :¥ﬂaﬁ:
70 o0 - 9 1,67

W W
o

| 66.67 8

wr Ll
oo
n
e
~J

9461

"'__-FIRST POST-TRANSFUSION WHITE GELL coum(-:l

Varlable lnfarmatlon

HI

1o % % ¥

_ Name Group . Caﬂes . Mln Max. O/Range ' MiSsing""-“'
- dwecr . o
*oovio

Lo

N

0 99 0o . 0.
12 R
s

w11

12 20

21 99

-:.._:...H
.c:ocnﬁgcto

9.4.6.2.

White cellcount

ﬂame'
weel

o evio -

©to "
* N
gz

- var

coosorRrd]|

100 4 9 6.17 - 2.038 -
» _ _
9

B

33,33 4

 66.67 5 7.25 1,581

9-4-6-3.

z:ffect of transfusnon volume on ch o

il

oUW N 2]

_ .- .% Mean _ rstd Error
- Excluded, n=0
1. 8B 4 B
- 5 42 6.4 0,81
-5 42 5.8 - . 0,97 e )
1 8 9. 0 -.'_. ST S
- Excluded, n=0 ' o

:r
o]
'_I

o

12 100 6.2 %5

Bignlflcande of Autoxfusa group effect on ch 15 0 390312 _




947,

9.4.7.1. .Varlable mformatlon

93

_.F.ansf__ p_osr.-i_-RANsr:jué;oN? Pl

PI1.

. VLo
- ﬁL0._”l

~ INsine - Group

'-cases

12

o i
iz
I R

Mln Max OlRange '

0
51
90

-

50

89 .. L
ag .

0

’Migéing   ...

o

9472,

Name
v
I* 1o

R L

:J%  - ;O X
74

100

. 100 74

L

89

Mean

©82.17

8.0

4.609

TR
- 1,3305

9473,

Effect of transfusuon volume on PI

iy a
\\_\ :

Oy A i L B 2
¥

Excluded, n=0
8

1

5

%"' o

42

42

s

“3.Exc1uded,_n%0

_Mean

85

81,8
. 82.6

79

' &td Error:

|7otaT

)

100

'_Sigﬁ*amcance of Ahtoxfuse group ef¢éct.on PI

15-1.42151_

. 9.@8

9 4.8 1. Varlable mformatlon

SECOND POST-TRANSFUSION PI .

'Name Group

PIL
I+  vio

* 1o

.# _— N  .

Cases-"'

12
0 .
7

D

o
51

.99

50

- 89

99

Min Max O/Ranae
f-ﬂ. :

Missing

0]

9.4.82. Pl

Name
PI1
*VLO
* 1O

1 N o

 0£~1c5h>a_.

100

. 58.33

41,67

Lo
. 80 .

80

81

HL

97 -

89
97

94ﬁ4-"m

Mean
89.17

85,43

3.552
- 2,302

1-.3‘305.._._‘ o
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' 9.4.8.3. Effect of transfusion volume on Pi

Excluded, n=0
18

5. 42

5 .42
1 -8

- mxcludeu, n=0.

Meah

94

89,2

88,4

88

oNND

12 100

552

Std,.Error

55

9.4.9.

93%9'1

Varlable info_nna_tion

.':_'THIRD POST—TRANSFUSRON Pt

N 31gn1f1cance of Autoxfuse grcup effect on PI is’ 1 42315

Name_
P12
1*

*

"Group
CAlLL

V1O
Lo

0

S0
4

T Cages

12

0 8s-

:Mln Max O/Range

0

1 &80

51 8%

Migsing

- 9.4.9.2,

N

Pl

- 90 99

'_Name n
BPI2 4

|xvro o

*T00
b wae

2%_._.

100
0

0
106

Lo
94

94

- 96

HL
96

“Mean

95

. 98

TE.D
 0.816

_0.816'

L

_0.408

0483

Eﬁect of transfus:on volume on Pl

'n” %
- Exeluded, n=0
- Excluded, n=0
2 50

1 25
1 25

Excluded, n=0_

' Mean

95,5

94

.98

i:std Error.

0
0
0

5

" T@tal

4 7100 :
Slgnlficance of group effect’ on PI 15 0 501667

ER

~5II

9.4.10.

9.4.40.1. Variable information

FIRST'POST—TRANS.FUSION PTT

[Name Group

PTTO

12

- I%*  NORMAL 1

~Cases -

TMin

0
28

40

'Max O/Range '

928 0
39

99

3Miﬂsiﬁ§
.0




- lpreo

94102 PTT

95

 Name n.
-1

R L -

R |
| 100 .34
“NORMAL 1. 100 L

 :§£ -'Néén '

34 34
34 34

| 9.4;:1 1. SEQOND POST-TRANSFUSION PTT

9 4 11 1 Var:able mfomlatlon

'Namaﬂsxoup : cases :
PTTYL - - - 1z
o NORMAL CE

28
40,

Min
0.

99

Mo O/Ranga - Masing

99 o0

38

Col meN. 0

f

94112 P"I"I'

ierrs 1 100 33
*NORMAL 1 100 .33
 ABN O O -

e  n R '-'L_o "

_-Hi_.-Meaﬁf

33 33

Y

- -19.4,12;' Anmssmn HE

i

9 4.12. 1 Variable informatlon |

_ Name Group Gaaea
{HBO 12
VL0 3
Lo . <9
N 0
JHT 0

'X-St-ﬂ'*'

_ Mln

0
£ 6

S11
__15

20

Max O/Range  Missing
R9- 0 - 0
10

14

94122 Hb

Hame n % _
HBO 12 100
*VLO 3 25.
*LO 9 75
P N0 0

* HT QO 0

S o w o

" wwmoml

5.83

6.44

O R
S =
b
~J
o ¥aNal
- "




o N 20 16,67 1112 _.11 5 o 0.707

9 4, 13~ ._ FIRST POST—»TRANSFUSION HB

9 4 13 *l Vanable informat:on

mBL 12 0. 99 0 0
I wwo . 0 1 5.
* .m0 to . e 10
¥ HI 'fg;_ o .- 1% 20 o

=3 Gr°“P' - Caﬂes - Min Max OXRange “Missing

| 94132 Hb

Name n '%,-' Lo Hm.'-Mban__l' 8.0 8. g
- {HBL l2 100 -8 12 9.75  1.0B5 - 0.3046
- rvio 0_'.; Oz' - e _ o
1* Lo 10 83.33 .8 10 9.4 oﬁsggfr. 0

0

* HI, 0 0. ”f

9.4 13 3 Effect of transﬂ.!s:on volume on Hh

- Group name — T %' - ,_'Meaﬁ - 8td.Error -
o " EXCLUDED - 0 Cases . o
B R - I 10 -
5 42 U6 -
5 a3 e.a
1.8 12

:mcnpc¢w+4
U

oooco .
L .

L
"

- EXCLUDED - 0 .Cases ~ .
TOTAL I To0 . oT
'51gn1f1cance of group effect on HB is C. 13959

_9.4.__14.. | secom POST-TRANSFUSIQN HB

9.4.14.1. Varlable 1nformatlon

i Nama-." Gr°uP Gases T oMin Max O/Range “'Hiasiﬁ§_ 

BB2 - 12 .. - 0 99 0 .
+ - vLo S0 L. s

0 SL0 o0 . B 1D

*oL N 20 e 14
* 0

HE—— HI - _T‘;’_-_ _ 15.;?20  .?'-



94,142 Hb'

WE2 2 100 . 0 12
VLo 0 0 S

P00

* N2 . 100 11 12

Famer % o E

11.

Mean 8.0
. 1=|'92..'” N 4 4

5 o.*fo"z' 0.5

_'9ﬁ4.1_-5.:- .

9 4 15 1 Varnable mfronnatlon

POST-TRANSFUSION FDP'S

'Name Group Cases T Min
FDP DR &~ 0

49 2

* - 4¢3 8

99
2
8

 Max O/Range.

0.

Missing
0 :

 9.4.152.FDP's

A+ 0 16

l_l

o

&
A SRELE,
VI <

“SEM

iy
L

» 9.4.1_6;

- 9.4 16.1. Varlable informatlon "

POST-TFRANSFUSION HAPTOGLOBINS

Name Group “Cases. Mln.
HAPTOGLOB - 12 0

Lo &
N4 100

* * % *

Lo ¢ - -7 _ - 1
: - Y

_999

50
59

300 -

O/Range _

Misgsging

9.4.16.2, Haptoglobins

- 301 .

998 L

Name =~ n &% Loy
F B 12 1DO ' 30
7 58.33 - . 30

33.33 - B0

7

! |

£ 0N 1 8.33  1e8
* N L

THL
168

50

64 -
168

“Mean
59,33

61
‘168

42,886

5D B.EM

35.68%
6. 817
21

10.305
- 2.577
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9. 4, 16 3 Effect of transfusnon volume on Haptoglohms

Group name T n ¥ ' Meanﬁ
EXCLUDED ~ 0 Cases ' _
1 S I 168 0
5 42. B2 3.451_
5 42 48,2 - 6.03.
o EXCLUDED - 0 Cases '
HOTAL 1T i

Std Error -

mmumﬁp

"55? 10.3

_ _Signif;canca of group effact én HAPTOGLOB is 0. 000119 (51gn1f1cant{ i_

| j--9_-_.4.17. POST-TRANSFUSION HAEMOPEXINS

9 4 17’ 1 Variable information

[Name — Grouwp
HAEMOPEX o

Casas ' _Min “Max  O/Range

12 . 0889 0

'12._ 1 500

Missing

.

0 50_1'__999______

9 4.17.2, Haemopex!ns |

© [Name . n %

HAEMOPEX 127 100
* Lo 12 100

 *,-_N. 0 0 -

Yo Hi  Mean 8.0
‘274 460 371.5 - 54,152
274 460 371.5  54.152

"S.E.M
15,6324

15.6324

'9.4.17. 3. Effect of transfusnon volums on Haemopexms' "

ame@. = 0 %-
EXCLUDED,
1 . 8
5 42

m(nanaroh{z

EXCLUDED,

5 42
1.8

' 878.8

Mean = . Std Error

n=0 -
400 A ¢ R
376,8  6.47
: 33.04
n=0 _ '
371,58

15, K

9.4.18-‘._ .

9 4 18.1. Varlable mformatlon

'Signlflcance of graup effeat on HAEMDPFX.ls 0 393891

- FIR.ST POSTwTRANSFU_SION FIBRINOG'EN .

'Name.' B Group

* S |

o Caaes
|FIBRINOL l2e

“Min Max

1 19y
200 . 400

“O/Range Miseing
0 %99 o 0 -

* . HI

401 999




9 4. 18 2. Flbrmogen |

Name n
FIBL 9 100
S 0 0
pomar 2

228 480 310,89 = 97.572

228 346 265.14 40.98 15,

462 _430__4?1

~ Lo Bi Mean TE.D  . S}E.M_:]-

4926 -

- 9.4.18. 3 Effect of transfusuon volume on Flbnnogen

2788 .9,

ame - f'n”- B
: " Excluded,;
1.8
.5 42 .-
'._5 4
Excluded,

m@na-wmgpaz '

Mean . std, Error
n=0 -

265 o,ﬂ e

169.6 . - 7l.46

.233.7 . 55.68:

0. -0
n=0 :

Sropuv iy

TS —IT 1%

- -$1gn1f1cance of_group effect on FIBRINOl is 0. 178155 -

'9.'4.19.- |

9.4.19.1. Variable information

 SECOND POSTfTRA‘NS’FUSION.-F_IBR_lNO‘GEN |

FIBRINOZ2 12

i N 2

Name Gtaﬁ?’ Cases Min “Max

B R s SAR

0 9999 0 o ..
1 - 199 o
200 400

G/Range Missing

9 4 19.2. Fibrinogen

401 999

Name fn _ %
FIBRINOZ 2. 100
* TLO. . 0 0
1* "N 2 100

* HI 0.0

“Lo  Hi Mean 8. .
314 315 314.5  0.707

314 315 314.5  0.707 0

owm|

.5

9 4, 19 3. Effect of transfusuon volume on F:brmogen

.%’-

1l .8
5. 42 -
5

i 8

cxmfptnhxpaz

o171

~ h"_-%': Mean
Excluded, n=0. .

Std Error ':'

o ..“ 0:
0 0

12508 77.04

o - 0

Excluded, n=0.
00 52.4 3531

'_ Slgniflcance of group effect on FIBRINOZ is 0. 426905' _




T j2e Atelectasis 0

s Btelectasis = 0

. . Atelectasis:
© Preumoniat

'.[100-;f
-9 5 CDMPLICATIONS (ALL)

: 951 . COMPLICATIONS SEPSIS DEATH

Pt compllc— ”_'f campllc-z B ;sepals eath -
- I Haematuria. 0 ' - :
-1 -Atelectasms_-.'Encephalopathy _

|8  Atelectasis — Heparin ocozé -

16 Atelectasis =~ 0 . - = o
|21 Pneumonia . 0 .

{26 = (Pulw.contuse) 0 o

30 Atelectasis- 0
-31'.:(Pulm contuse) 0

133 0 DVT/PE
38 DIC,ATN ARDS

439  Pneumonia . - 0

(43 ~ Transient confusmon
47 ARDS 0

53 = Atelectasis . 0 :
158 Haematurla,atelectasis

ocro'oo.-__oooooc::'c:roc:og_c:_r.c-ooc:c
CO0O0000ODOHOHOBSOODOOOR

60  Haematuria O
31 Haematuria 0
62 Haematuria - o]
63:_'Haematuria 0

Although 22 patlents are in the above table, pulmonary COhtﬁsions

" are not - compllcatlons, so0- in effect there were only 20 COmpllcatEd :"'

'patients out of 65 trial patients (31%)._

‘I do nnt consmder post cardiac arrest confusion and pneumonla '
" following a pre-admission aspiration  to be complications of
management, gso the above paragraph should be modified to 18
_compllcated patients out of 65 (28%) o o -

"_The encephalopathy occurred in a patlent with pre eXlStlng alcoholic
' cirrhosis. ' '

"Haematuriazu

ARDS: -

. DIC,ATN,ARDS:
“Encephalopathy:
Transient confusion

.-Heparin coagulopa*hy.

‘Aspiratiol: :

DVT/PE:
Thoracotomy/clat evaFUatlon-'

.. Qverall compiication: . . . §4 in 18 patlents. _

Modified complications: - 22 in 18 patients.

HF‘!—‘!—"H&—‘I—‘MI—‘QDbi




|60  Haematuria

- o101
"-D'eath_: 2 '_ L 3

9, 5 1‘1 Banked onl

gl

-'Pt"'compllcl o complxcz o stepsma
3% pneumonia 0 - :
49 - atelectagls 0
183 ' atelectasis = 0
- |68 atelec,pneum: 0 -
- |68  atelectasis - 0O
|70 atelectasis 0
i
O

|72 -;DI_-C;ALTN,ARDS nﬁ'ra/postop‘ :

::75'-'atelectasis i

9 5 1*2. Autotransfusnon only

.l?t - coMPn:cc-i I 'COMPLIc—z “SEPSIS : _DEATH - UNITS-
21 Pneumonia . Aspirate = ' '

128 0 - - .. - Thoracotomy
129~ Atelectasis- 0 -

|30  Atelectasis - 0 .

33. ¢ - ' DVI/PE

2 W O e R

-gd@opc
'KOODQO

38 --DIC,ATN;ARDS __Intra/postbpg

9 5.1 3 Mlxed

.-Pt ) cqmpl;q—l '%jf_cemplic 2 "'.sep813 death units
1L Haematuria “™ 0 o R -

6 .  Atelectasis j'Encephalopathy

|8 . Atelectasis .,Heparln '
16 . Atelecktasis - 0 -

26 . (Pulm. contuse} 0

131 DIcC N R

v
29

oKooo oo
3

Qabooﬁoc

147 __ARns - - _'0

9 5. 1 4 Ectomcs

'Pt‘- complicl L cqmpl;cz -sepsms . banked ' ;autoxfuse -
143 Transient confusion O _ ' R
58 Atelectas;s]haematurla

61 Haematuria:
162 Haematuria

Qedp

|jlocococooco
e e oW

locoocoon

63  Haematuria.
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B s, 5 z B SALVAGE TECHNIQUES

9.6, REaULTs or-' SALVAGED BLOOD

Lo The salvaged. blood» of 12 pat ents was analyzed to . determlne the

lsalvage e .a-i-ﬂ ;.ﬁ.-'Ptf -salvage Lo
DPL - . -0 -30 Soremsen - -
" DPL+Swabs - - - - . 31 . Sorensen -
ICh. - o . ... .32 . Sorensen -
Iepe oo oo o 0233 Sorensen
e oo ... .34 . Sorensen
"sorensen+5wabs S+ 35 DPL - VU T
- Borensen .. - ass-strensena-:- :1'-,.'.--fﬁ_j o @]
SoIeD L . 1. 37  Sorensen Lo o :
. Sorensen” - . 38 SOrensen+swabs
__;Sorensenf ;__ .. 40 . swsbs
CTep. . oLl oAl 1ep L e
Iep o o FTe e zep.. o o E
Sarensan-f-' . . 0 43 DPL. - -
Sorensen - .. 44 ICD
. Sorensen o - 45 . ICD.
wp . - - 46 - Swabs
wc - - . 47  ICDh .
co - 85 = Swabs
'QSorensen+Swabs o 56 - Swabs
_ICD .. 757  Swabs
e o 58  Swabs
- ICD . o 53 . Swabs . -
DPL. - - - 760 -Swabs .
xep .. - 6l Swabs
5 ICD - 62 - Swabs
Ico - 63 Swabs
O ICR . ' - .64  Swabs | :°
"-_Sorensen+5wabs ... .65 SBSwahs =

‘T.

L einiit g R S dm e aneiear

o~omres gl

b e
(M=)

Y ok
WO 00~ Oy U s L B

MMNNT
WNHO

1N
[{o 300+

9 5 2 1, Equ:pment used

*ICB only Lo 21
Sorenson devise only .13
Dialysis catheter only 4
‘8wab filtration only 13
Swabs & DPL = 1
Sorenaen & DPL j___j'_ ; 4_

-'cellular contents, the clotting profile, fibrlnogen content, and the
: quantltatlve FDP con*ent ' -

ot
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AUTOTRANSFUSED BLOOD
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- 1‘”0- DISCUSSION

'10 1 .'PATIENTS’ i

' Durlng the 'perlod June 1985 to December 1989 ?7 ‘patients -wére_
accumulated: for. ‘the autotransfu51on trlal 21 of which- were control;
. patlents ‘These patlents were managed at three Lnetltutions namely
'_Hillbrow (64), Coronatlon (1) and Shongwe (12} Hnspitals

'TBantu orlgln and 2 patients of mixed race, The graph HOSPITAL,'f
below, shows the patient dlStIlbﬂthP within the 3 lnstltutions

Hospltal

---------
........

. . ¥ ] O3 ’
B -‘ “-' rasamay
- - - * L]
_ ¢ i Il o N .
N F} i
. Bﬂ o0 - 1
— Ll " L)
. .- *
FLUTS

L
. a
T .
N e
CBE
. o

e " Hillbrow | Caronation Shangue
all - &4 1 1z
{teauma | - 63 1 1
,_a'n‘bnpic. . 1 ] 11

illustrates the Sex dnstrlbutlon'7

" The graph SEX DISTRIBUTION, below,
ahd 18-

 of the “study patients! The patients comprised 59 males
females. 0f the female pat1ents,; 12 -were ruptured
pregnancies, thus reducing the trauma female nambers to @‘ This maie
to female ratio of 59:6 is ‘probably a fair indlcation of the usual

. ratio of male to female adm1551ons to a, traums unit in the early to -

mid 1980'5. With the onset of lndls rlmlnate ngnehlp v1olence,
political lnspired unrest and the t&51awar8¢ th& nﬁmbere of female'
fpatients, and children have rlseh;, " : o :

75 were of |

ectople |
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 Sex Distribution
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 The <above graph AGE DISTRIBUTION, depictS' the age distribution
‘within the study The ages of all patlents ranged from 16 yrs to 65

‘The ages were divided into 12 qroups,zo 15 . >65, and the intekvening
.ages div1ded 1nto half decile ‘groups. I I :

'The trauma patients aces. ranged from 16~65 ‘years, with a mean of
. "33.06 years. The 26=30 group comprlsed the largest single group,
"nmaking up 29. 23% of the total. The 21-30 decile accounted for 43.08%

e of all trauma patlents. This may well have been as a consequence of

'.'this age group bemng the most . soc1ally actlve within the community 1
- Most of these patients - were 1n3ured by lnterperwonal V1olence,*“
largely alcohol related : : :




_The older groups oﬂ*over 40 years wvre dften secondary to mugglngS-._

by. gangs of youtbs.

10,; !NJURIES

The 1nJur1es comprlsed mbtpr vehlcle accldents wlth blunt chest ard -
. abdominal trauma, assault v1of1ms follOW1ng%e1Eher or both blunt or1;'”
N penetrating 1ngurles of the chest, abdomen and head. B :__ - v'fj3E

s
‘/ .\‘

'_An attempt was made to keap the truuma d strlbutlon as simllar as-”fé

f_ pGSsib1e in the trauma groups.if S Asn_ :
The injury dlstrlbutlon is shown in graph INJURIFS below.ni E

S
i

Injurles S

mﬂfxfﬁ‘-ﬂ%ﬂ-  e s - -
12 _;a_ --__-.-u-.uq-_-. - _. : - .....c. % . ees . .. - o : . . . : ..'..--.-'-b-u-.-.. .
1wl ._.I.'..'.e.-.-._u- - "*‘\7__‘_ manars wiveanniions sveass : e .'_"'“_ . .': avraere e [

E P O I ST ..u-'..‘,-u.u_--_.- '._..'.'-.'-‘_...i iapun . iam) T r . .

4'. ) r‘. A . X epdun i nca o KR £ e e ‘ - nn!‘lh---‘-n.‘q-'—--.ln__é--' Ak masn e de and . ’
R
2 i - -
- i ! .
a . . = ‘A -
o — - ke s ~f" Ban}
: -

lenest lchest |Chest | #bd | Abd - | #bd | Head [ Ribs-

#
| blunt | stab | 65W | tlune | stab | BSW | 0 | | other -

Mix | 5 |4 | 2| 2 |5 | @ | @] 2.8
lbuto | 2 j14 ) 2| 9 3y a |1t | 3 | 1
(Bank| 2 | 3 [2 |6 [ 1 |4 ]1 |1 |3

- The organ injuries are depicted in graph Organ. Injuries, below.



- 10.2.2. ECTOPICS
Ruptured ectopic pregnancies comprised a fdﬁfth'd&teg@ry,
The ages ranged from 18-32 years,

. The 21-25 group accounted for 50% of these patients,
while the 21-30 decile consisted of 75% of this group.

. of 12 patients.
24.67 years,
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' All 12 patients présanted with'haambperitonaﬁms which were diaghoséd-

'10’.'3.

TRANSFU“.IONS

'Thefpatieuts fell lnto 4 categorles.

11
2)
3y

4)

Autmtransfusad blood only (auto) .

‘Both banked and autotransfused blood
'Raptured ectopic pregnancies (ecto).

.Banked blood only tbank; controls)-'.

(mix) .

_'clinlcally, and confirmed by way of perrutaneous DPL. Culdescopy was
: not used as a diagnostlc ald, '

o
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¢+ - Transfusions
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. E- . ; - ) u‘“i;ts X " =

-3As can he seen fram the above graph mﬂhNSFUSIGNS the banked only
'and the autotransfused only groups peaked at 2 unit transfuszons,v
“the mixed group at & unlts and the - ectopic group cat 3 unit

tranafu51ons._' ' S

-52 38% of the banked group consisted of 2 or 3 unlt Lransfusions.-

66,67% of the autotransfused only group comprlsed 2 or 3 unlt
' transfusmons ' : : '

53%-of the mixedfgroup had 5-0# 6 unit transfusions.

- 75% of thé-eétopics'received 3 or 4 units,

'1.0.3.1.' B BLOOD SAVING

10.3 1. 1 Banked

In this control group of 21 patients,'p total of - 92 units ‘of banked
. blood Were'.transfused.' This .= is eguivalent to present costs
(R150.00/unit), of R13 800.00 , | o . -

10.3.1.2. Autotransfused
. In this group of 27 patients, 81 units of blood were autotransfused.

;This.representsTa-saving'qf 81 units of banked blood, which, at'ﬁ ”
present cost of R150,00 per unit, amounts to a saving of Ri2 150.00.



10 3 1 3 Muxed

o

_ In 137-.paitients, a tetal of 137 units were t;ransfused Out ef these
._1'37"units, 55% {76) were salvaged blood, and 45% (61) were. banked-'
. blood. The - '?6 autotransfused units represent a f:l.nanclal saving oﬁ
_ Rll 400 00, out of a thecretlcal tetal cost of R20 550 00 (55%) '

ot 12 pat:.ents owa.th ruptured ectopic pregna.nca.es, a total of 46

units were transfused Of these 46 units, 91% were salvaged blood."

_ ’l’h:.s rep:eﬁents A monetaw sav:u.:hq of RS 300 00 (91%), qut of__a_”._'
: theeretlcal ’RS 900, 0o blood b:Lll ' L IR

,.,,--"_'..The g“raph Savmga in Ramde, below, illustrates an . esta.matedg total__--
cest had’ all. um.ts been banked 1:)1-::‘::::1,r cqmpared._.t_o _money savad
ac:cordlng to salveged volumas T :

Savmgs m Rands

Thuusends S

. 25 s - :
"m E:t‘i‘akll S
o Haved. R : 23-55 L : . i

- za ”-r:.-u-unnq-u- - . . . . waas . s reunmmens - p.---.-.in.n-....._

. 15 _|’.euo..;ia_ﬂ:la.mlunul-an--n‘.nnug-nu.,'-..,,.....'upn--;-g-nu,.‘ 3 ...._'-_'..u-. .

CBank | aa . Hix . Eeta



*?ﬁ;o;.‘4.1.-, INTRODUCTION -
Salvage Apparatus

Nos.
“3p 'I
E . o
' B Sorensen - DEL © Suabs fwnﬁ. ' Bﬁieggfn_

Of the 77 patients in this study, 56 recelved autotransfusions, Of
the latter group, the graph Salvage Apparatus above, displays the
: equlpment used to collect the Blood. : - - =

' Initlally, only the Sorenson devmce was utlllzed Althmugh it is not=
a complicated apparatus, it does require about; ten minutes to seti
. up, and to - prepare the heparln solution for antlcoagulation._'As

- frauma intakes can be falrly busy, and if an PmerQency case needed

. theatre urgently, it became apparent that other salvage techniques

were as .quick,' more readily avail-ble, ana probably mare cost'
- egffective. o ' ' '

W2 often were confronted with a Situatidn'where the blood sﬁppiy
~3exceeded the available ‘blood collection bags and resulted ln ‘the
_1oss of a valuable resource. - S

' Although-it proved to be an effective device; it was found that for
trauma bloodﬂfsalvage, simpler and cheaper apparatus was equally-
- effective. : S : : o '

The alternatmve amethods wers adopted in cases where body cavity
_blood was available for salvage, whete the autotransfusor had not
been 'seL up, or, was unavailable, and blood was required  for
transfusisa., | B B :
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2y B . - o "

1In several patients, combined collectlng methods were usad.

This blood salvage utilLZed on Slte matarlals and did not add to the'
cost or patlent'management ' : '

o 10.4.2.-.-. SORENSON GELL SAVER

:Thls devmca has the advantage of SlmpllCltY ‘when. comparad to more'ﬂa
sophisticated cell savers, The dlsposables are also much cheaper,

the 2 000m1 1nner liner costs about R35.00, $0 as llttle ag 1 unpit
- of blood is. cost effeotive._Thls i8 not the case. w1th cell-washxng"'

cell savers, whare several units are required to cover the cost of”
_the dioposables ' : : o

As simple as this device may be.- it still required setting up, and
' that was where problems arose, o S _ _

Unlesa trauma .staff are encouraged to utlllze lt,' aﬁd 'aarlousn
-autotransfuaion iz the offlolal policy of a trauma oentre, it
__becomes the hobby—horse of only ohe . person - :

'This'call savor'doas not wash and.compact red cells, it only.filtera-
"aand,-simultaneoualy- anticoagulates the saivaged, blood, .The use of
suoh' blood 'réSults in . the transfu51on of activated leuoooyaas,
platelets, clottlng fartors and other vasoactlva agenta‘-

As demonstratad “above, vmrtually aIl' ‘blood - oollacted from - -
'mesothelial 1ined cavities is 1ncapab e of clotting, and thus ralses-t
the quastlon of whether blood salvagJ really needs anticoagulatmon,':
and if so, how muc:h’J Not a single speolman of uncoagulated blood_'
" from salvaged units clotted in this trial._- :

-10-.4‘.'3.. | -ZINTERCOSTAL' DRAIN SALVAGE

fBlood collected in ‘the conventional intercostal draln bottles would.
be . transferred into an . ewptied 1L - transfusovac bottle,
antiooagulated with 500u of ‘heparin and subsequantly transfused aa*u
any othar bottled blood unit SERTE :

it was found to be- easier to use emptled 11 transfusovac bottles;'
than the cell saver. Theoretically less cell trauma occurr d with
_ this method, Minimal extra expense was: 1ncurred as all the matarlal
' was. on 81te. Each bottle could ‘be usad more than once, Tﬁ i@ method
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was more sccepted than the’oeii“Saver, which requlred more tlme to
set up, and utillzed unfamillar oomponente '

| 10 4 4. DIALYSIS CATHETER SALVAGE

- The use of ‘the perltoneal laVage catheter stems from the time of the
. young womaa wno presented with severe shock from a ruptured ectoplc
pregnancy She had a hypovolaemic- ca:r:dJ.ac arrest in- casualty. No
blood was available at the time- and we collected sufficient blood -
E into emptied 1L vacolltre bags to euccessfully resusciLate her. ' |

.In the trauma settlng, large haemoperltoneums diagnosed via DPL were
' gollected in vacolitre bags and autotransfused intraoperatlvely whend
-_bowel injuries were excluded Heparln, 500u, was added to eaoh bag.

This proved to' be a USBful method of. blood salvaqe in large .
haemoPerltoneums. In thoee patlents where DPL- dralned frank blood at
'_ineertion, ne saline was Antroduced lnto the perltoneal cavm*y, but
the blood was allowed to dra:Ln into an emptied rtastic vaoo.x,:_re__-__
' bag Thls proved to be a very cheap method of blood_salvageb

10.4. 5 SWAB. FILTRATION METHOD-
' Haemoperitoneums were filtered through abdomlnal swabs 1nto sterxle o

bowls and the blood ‘was subsequently transferred '1nto_ glags
'transfusovac bdttles. The same”dosagefof:heparin-was used. i

Thls technlque required little input from others. Blood'thatE%aa'
filtered . through abdominal swabs was ‘poured from the sterile basin

into an empty transfusovao_boutle, which was then hung up as any
other glass blood bottle. This was a verY”cost-éfFeotive method. of

blood salvage,. where the only extra requlrement ‘was the transfueovac_
bottle

1J0 5. HAEMATOLOGICAL CONSEQUENCES OF
TRANSFUSIONS

10..-5..1, 3 HAEMATOLOGY OF AUTOTRANSFUSED BLOOD

Tt is obvious from the results in the Table ift 9.6.1 in tha*' there
are gross haematologioal alteratlone of blood in oontaot Wlth

- mesothelial surfaces
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'These tests were performed on haemothoraces hefore antlcoagulatlono
:and autotransfu51on‘_ L

L

-fnb>=1o: 'wcce4 0

9 o
Hb<g8 : 1. WCc>11 . S
:.8—<Hb<10' z

-\;..\

o 75% of the Hb 8. were greater than or aqual to 10, 17% were less than

10, but greater than. or equal to 8. only ones (8, 3%} “had - a
haem-OgJobin level of less than 8. L |

o"oThe-WCClwas_normal in 92%:and-raised'in:;“(s@ggj.

"PIE>=140 i

. P10 | 4
. BO<P1t<100 - 6
- 100<P1E<140 7 1

osThéiplaEelét count waS“normal in only 1 (8. 3%); the other. 92% were
all reduced to a: greater or 1esser extent. Ten had counts of lEaS |
~ than 190 ' ' '

~pr"7"7 10 falled to ci.~ | BIT . T Falled & clot,z

BT _-1=1-0%' o PTT . 1=56

“All PI and PTT'S we:e groSsly deranged 91% of PI s and 92% of PTT'
falled to clot.

Fibrinogen—ﬂ = "8'-'”FDP ;120e240 . '2

=negligible 3 ~ . = >240 - 10

=low i

A

'All EDB's were in. the _extremos ‘of - elevation indlcating that '
fibrinolysis and fibrih degradation e occurred '

Flbrinogen levels were zero in 6?%, negligible in 25%, and lcw io "
8.3%. | - B .

| The above ‘results are 1ndlcat1ve of & tmarked coagulatlon defect'i”
result;ng from - contact g wlth _ mescthellal - cells, . however,
abnormalities may arise orom valyong degrees of clotting before the

mesothelial effects : : | |

"Many'patlonts have.clotS'preSent_at laparotomy of'thoracotomy in £he..
presence of blood lacking the ability to clot, This may explain the
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) 25% incidence of Hb lasél'than 10g% in blood':salﬁaged'.forffj

fff'autotrarsfusion. ,'

LA

'It is ev1dent that ln addition to tha 1ack of clottang factors andfa

. 1ateletsjr large amounts of‘ actiVated olottlng factors and cells
' w1ll be present. ' : : _

'_Elevated FDP levels are 51gn1f1cant lnhibltors of platelet functlon,'
_contrabutlng to the bleeding tendency As’ mentloned earller in the
'llterature review, platelets in autotransfused blomd are probably.

largely 1nact1ve or haVe a very depressed response to act;vation

The actlvated clottlng factors Wlll also tend to aotlvate in vive,

the noxmal elotting cascade, ‘thus leading to a DIC tendenoyu_ The
activated platelets and whlte cells will release substances WhlGh T
have ‘an effect on white ‘cells in vitro.;If they are released from

'_mlcroaggregates ~filtered 'in the pulmonary mlorovasculature,.:

_'actlvated whlte cells lead to . local and regional 1nflammation and:

thromb051s.

oThe'flndings in this study show a normal to“élevated“whita.cell

‘count indicating that leu00cyte numbers are probably not mnch"'

B affected in such blood

'nNormal=or_near normal haemoglobin 1évels,-in the'presenoé of normal
2,3 DPG levels and normal"érythrocyta= survival means that oxXygen
carrying abllity of autotransfused blood should be . close to that of

o normal blood.

The haematologlcal effects of autotransfused blood upon the host,
W1ll be con idered in the following sectlons‘ e

"-1;_0.6.- - coMPARAnvEANALYSIS

10.6.1. HAEMOGLOBIN

Ff_ '.l_ VLOn 1 5 LOm G 0 j'_ R >10
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' Graph Mean Hb, abov~; compares the ha:emogl'obin transfusion resPc‘mses’
'_.between the 4 groups. The -Banked, Auto, ‘and- the Mixed groups had
'remarkably 31m11ar mean pre and posthtransfu51on Hb - values, without

;notlceable rises in Hp' levels. The Ecte group differs 1n that there
were no normal pre- -transgfusion Hb levels, the mean Hb levels rose

after transfuszon. _ ' S : '

% and Hb
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: Bank Banlk | Autg: Auko Mlx Ml " Esta |. Ecte
- Adm ‘Fosk fdm | Fost | Adm.-{ Post Adm | Post.
M- | 66.67 | 63,16 ?.7.?'3 89,89 (31.25| S8 | @ [16.67
- L0 |33.33 |'36.84 | 22.22 [11.21 |56.25| 58 | 75 |83.33

o Geoups -

The above graph, % and #b, depicts the patient percantageé in the
'grbupa and Hb Subgroups‘ T T SO, T _ - :

_-The bankad transfusmqn group did not exhlbit an. Hb rise fOllOWlng

. transquLQn; in fact the normal Hb dropped by u.51%

_'The aut.otranafus:.on qroup increased the Hb by 11 11%



The maxed group had a low/ Ve ary low Hb of 68. 75%, and a normal Hb of -
© 31.25% on admission. Thle 1mproved to 5“% 1ow and 50% nermal after' N

: tranefuelon e
oA

' 'All ectople patn.ents had a. 1ow/ very low Hb on adm:.ss:.on After' .
"tranefu51en, the Hb ShlftEd to a lew/ normal of 83. 33%/ 16 67%
'respectlvely - : ' 3

_ The ectoplc group had the 1argest proportlon of low Hb's, but it

must be borne in mind. that these patients come. ‘¥rom a population

-.Subset having: low "normal" Hb 8 because of poor dietary 1ron lntakes .
superimposed on pregnancy - s

eIf -ene' cen51ders the three groups Wlth autotransfu810n5,~ the
_ majorlty had adequate Hb 1ncreases, and all had normal c;rculatlens
restored : ' '

Hb Response to Transfused Umts

l‘lﬂan I-Ib
4 .

15 .
12 e,
11 Lt
. .- 1E ‘-{‘ .
9 _
8 _|._~..';_ '
7 L

A ENREERENERR
| Bank | 12 [11.9] 12 [18. 8
futo | 12 113.2[14.
Mix {18.5{12.7(14.
Ecto B |9

EHTRA
12 -
: Unite Iranafused

8
5 | 12
6

The above trend curve graph’ Hb Reeponse to Tranefueed Units, shows

. the post tranefuszon mean ‘Hb values related to the number eff-
_tranefueed unlts ' S

In all 4 groups; Hb levels remained steady until 5 unlts, thereafterf--

levels tended. to drop. Accuracy is probably true for up to -and.

t ~including 5 units, as the numbers of patients for higher volumes are
- too small for accurvacy. The mixed group curve was represented by
'autetransfused units only. : - : S T

10.6.2. wcc

N _vm=1-z To-3-4 . NeB-il  HI=12-30 VAI-21-89
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At least 81.25% (81.258-85.71%) of the trauma patients had an

elevated admlSSlQn WCC on admlssion._Thls contrasts sharply with the_fl

ectopa.c patlents where o elevatmm of the wee - were seen.

'Th'e.' second post-transfusmn WCC 3 showed ' reductmns : tbﬁar&s. :
normality, only between 52 63% and 60% ha,d elevated WCC'S. _ '

_'The actop:l.c: grorup s WCC remalned unchanged after transfuswn. _

-jThere were no post‘—transfusa.on leucopaemas in the mixed group,

#hile the hanked and autotransfused groups had minor redictions :Ln_"
~ the post ’rransfusmn WCC's._ Only the Bank and auto groups exhibited

"leucopaen:.a, 5.26% and 7.7% reSpectWew '1‘-‘_1: |is evident that
- 'tranSqulonS of any type had httle effec:t in causing 1eucopaen1a. -

The Graph Mean wcc, below, shows the mean values of the_ ad:missmn
“and the first post-transfusion WCC's in each group, and cell count
-'subgroup : : ' .
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Mean Whrte Cell Counts

mean ch in relatlon to transfuswn volumes. L

Cell counts remained relat:u.vely stable for all groups,
.. the drop in the higher Auto. v::lumes.

skewed the curves at h:Lgher volwnes. :

Post—transfusmn Mean Whlte Cell Ceunt

W

UGG
"' ::ﬁ.:' """ .I.'.'. """ :::I "".‘.‘.Q‘ ‘%:—1"..
' % :" ::‘::::,a ooy ejened e A et e » 8 —*ou- wraes -
2B |- N . :
- g : oo} e PRI
+ ". !..c’ L iin?" : L] I" .i‘: ‘l“ !ll‘l' . , (.l | i - p
8 T B R el o) AR ) | PG
g : - _ Py
. B f T —;—- - = = e — —l—' T .ULIbu'.,‘,\
o Bank Bank "} Auto Aute | Mix | M | Ecto | Ecto i
o Adrm Fost | Adm. Post |- Pdm Fost | fdm Fost
VAL | 25 | 2t | 25.5 | 21 | 28 E1 B [ 8 -
{41 | 16 14,89 17,39 |14.21 |15.11 14,32 @ CRE
IN lwmaalodz | 9.4 |9.44| 9 {9,672 | B85 |7.25
o | 8-} & | & |.3 | @ 8 3 4
(Vi a8 |- 1 8 | 2z a8 8 L
. : — Gt'ouxne - :
 The ‘trend curve. graph Post—'rranefuslon Mean W@c 'b_elew,:; shows the
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10.6.3.

 PLATELETS

" Transfused Units

" L0=1-140

N=141-400

HT=401-999_
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_ The abeve graph, Mean Platelet Count@, displays the mean platelet
L (:ounts in the magor grouhs and subgroups. - : =

| o % and Platele**"*

HI [ @ | | - |
|w | s1.9 |es.z3 [vn.37 | 875 | 4a %5 | 57.14
Lo} 38,1 |30.77 [29.63 | 8.3 | S8 |42.86
_ — _ ——

'A%uming' tha'_t pre-transtusion i:la'telet' counts were 'no'fmal' in the
- trauma groupy all patients had notlceable "“edIJCthnS in platelet'
. 'counts after transfusmn, . .

"_On the first post-transfus:l.on day, of the trau,ma pat:.ents, the m:.xed:

'group had the g'reatest reduction (50% low), -followed by the banked . |
_ qrouo (38 15%), while . ‘the autotransfused group. had the lotmest value'
- of low counts, = (29. 63%) .- The greater drop -in- couni‘s .m the mixed

- group may ‘be due to '%:he fact that these pat:.ent“-'lad, on averaqe,

© . large. volume of transfused blood
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k The autotransfused (only) group improved to 91 67% normal cqunta by"':.' k
 day two, however, the banked and mixed groups we‘re llttle changed
"compared to the f:l.rst pcst transfusion counts ' R .

'All ectopia pata.ents had a low post~trans:fusmn count, but thJ.s had-_'-
"improved to 41, 47% by day two,. The low c.ounts may have been
ccntributed to by hormonal effects af pragnanc:y on. platelet c:ounts.

Transfusuons vs Mean Platelet Counts

o Farst e
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308 Lo N s .i-f.*"ﬁ_a“k I i s | Y

3 o L ' o e g
| ENENENEREERERERERERENERES

* [Barnk | 885 [Fa4.6| 216 41,3 85 |49 | 67 | 128 |108@ | ~ | 87 |
" {futo | 33 N?7,BA53.246 50485 (132 82 ) ) [}
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"l‘he above trend curve graph ’J.‘ransfus:.ons vs Mean PL‘J.‘ Counts, Fz,rst,.
representing mean platelet ‘counts on- the. first day’ after
~ transfusion, shows an. obvious - reduction of counts with rising
_ transfusio-n volumes., All groups had sx_:Lm1 :_La.r_ respanses; the ectopic
 group . had- lowes:t cdurits : for' equivalent vblumés.' Graph
_ "'rransfus:.ons w8 - Maan PLT counts,' s_ec:ond, 'baiow, represent:mg the
‘mean platelet counts ' on day 2, shows remarkably  similar
: dlstributions to day 1. All 4 groups were simlar, and the" ectop:.c'_
cu::ve was now closely associated w:.th the other groups '



fransfusmns vs Mean Platg\let Counts
S Second

-

“-|— Auke «a;fe--‘nix_ | -n<Ecto

[T

] .:‘:‘th-nb-nu - s ) L

T . . T o "_"'""‘-"?‘.’"P'ifuji_'_..'

w2z Hen.3( 123 83 (197 b - | 4
71363/ 157 | | 88

138Ji416

Bank | 358 HS
futo 403 |2
- (Mix -14‘?

|Beta ]

[T

nsi‘usad U'mts _ o

1064. Pl

- Vbry Tow=1- "5 Tiowbigs Normal=00-99

B ‘Mean Pl |

B
8
i

fririety

wk

Bank Bank ﬂui:c ﬂut-o Flul:.o ' : Ecw Ec‘.tu '
| 2 1 3 1 2 |3

N %8, ' 95 5.1893.5 93 iAo ] e
|Lo | w2 .a a 3306 1735,4_' B
VLo! 8 B8

: _ Gmu;ps:

The Graph Mean PI above, indmcates the mean PI values in each group
and count subgroups. It is noted that the initial ‘post- transfusio:z
PI had no noxmal values. This rapidly improved as seen with
' .subsequent PI'S.- o Y - |
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Graph % and PI above, demonstrates the % of patients ‘within the

B groups and P subgroups

Rll 4 groups demonstrated substantial reductions of the f.u,rsi. post-
- tradsfusion PI's, all except the mixed group. improved each day and

: _had virtually returned to normal values by the ‘3rd: day.

The 'auto 'ransfuaed'gmup showed the least decl;.ne.s in PI's’-,' while
the ectopic group had no no;rmal values initrally, ‘all of the 1at:te.r
had’ returned to normal by the third day.

In the -case of the m:l.xed qroup! 75% ‘were initia]ly low, and had
deterrorated further to 86.67% by the second day. The PI values were
_normal in only 50% _of patients by the third post _.transfusmn day.

Transfusuons vs mean Prothrombm Index
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' Graphs TRANSFUSIONS vs PI 1, 2, and S“Eamonstrate the mﬂan PI values.~'

‘as a funotlon of transfusion volume. The day 1 PI's were virtually g
rall .lowir and Lairly similar- between groups Day 2's PI curves were,ff

much flatter, but still below normal, while the curves of Day 3 were
 muoh moxe normal, thh deterloration towards volumes above 4 un;ts

Transfusuons vs Mean Prothrombm Index
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.,  The abova graph Mean PTT indlcates mean PTT values in the groups ‘and .

"¢.'PTT subgroups.
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Groups
" Graph '%'-' and - PIT, abo*ré; demonstrates .’graphie'a;ly the ~patient
-_dlstributlon in groups and PTT Subg*oups. o . o
The banked and mlxad groups had  similar trends 'The banked wefe'

" 8o0. 95% abnormal on day 1, and had lmprQVQd to 76.92% normal at day -
2. The mixed group had figures of 73. 33% and 91, 67% respectlvely.

'In contrast, the autotransfused group had 70 37% of PIT's normal on. -
- day l, and imprnved further to 86 36% on day 2. o

'v_Both groups who had recelved banked blood had initial normal Values
of at least 2.5 fold less than the groups who ~were only

- auLotransfused
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”:Graph Transfuslons vs Mean 9TT, F&rst, abeve,'depi¢t3'thé'mesﬁ"PTT. _f

_ values on day 1. The groups baﬁh -and mix had rising ‘curves in the |
abnormal range, whlle the rurve of the auto group was mostly normal,5; :
‘and. falllng, The day 2 curves had returned ‘to normal levels, -as seen s':

_belew, in graph.Transfus1ons vs MEAN PIT, Second, _'

Transfusmns Vs Mean PTT
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 106.6. FDP'S

Graph % and FDP illustrates the patient distribution within groups
- and FDP subgroups. ' o ' : o . :
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IF one divides the FDP results. into 2 categories; one'omeinimaljto
'mlld increases (€10 & 10-40), and ‘the other of moderate to severe
inc:eases (40 80 - >240) the following results are cbta:ned._~
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» % and FDP
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__'l'he autfotransfused group had 81 48% in the more norma.l r'ategoryr the
ectopics 75%, and the - banked gronp 66.67%. The mixed group was:
_ dissimilar in that only 37.5% were found in . the more normal
: -category. Thls 13 graphically 1llustrated 1n the Slmpllfled graph

'1-0.-6._7. - APTOGLOBINS

Mean Haptoglobms
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‘Haptoglebins &re  acute phase reactant protelns that bind free
j-circﬁléting'-haemoglobln. Graph Mean Haptogloblno shows the ‘mean
 "values within groups and subgroups..The means w1th1n the VLO, Lo, :
“and N subgroups are fairly 31mllar, hoWever, the auto group was the_
" only group with haptoglobin leVels above ‘the upper llMltS of normal
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o_Tho graph % 1nd Haptogloblns below, shows the patlent d stributiooc
._jwithin'major groups and haptoglobln subgroups._ R A '

' If ‘these results are leldEd 1nto 2 categorles, one w;th Very low or:
" low haptoglobin levels,
g folloW1ng distributlons are noted

the - other with normal or hlgh levels, the.

% and Haptoglobms

108y

P5% ] o

- 5@ -

25% S

N e
LN L RO

-

. explain.
' occurred in the ectopic patients,

|  Auto Mix
N Ten.eT 46.6¢
| B0 . 19,23 . 53,33
‘Groups -

difference within. 2 autotransquLon populations

| The autotransfusion group was found to have 80,77% within the HI/N

: category as opposed to only 8.33% mnth the ectoplc group. Thls large_f
| is- difficult to
It is obvious’ ‘that a greater degree of haemolYSisf_ho&'

nts, as evidenced By reduced levels of -
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fhaptoglOblnS; and the observed 1norease in-maoroscoplc haematurla inia”
g the ectoplc group,_:“s o _:.o ::_ . . . o

"_Only 30% of the hanked group were found 1n the NV HI category,_and jj
the maxed group was sxmllar with 46 67% S R

-The autotransfused-only trauma,\patlents agaln demonstrated. lesser '

abnormalltles than the recxplents of banked blood. -1

_ifTransfuswns vs Mean Haptoglobms
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Graph Transfhsxons vs Mean Haptoglobxns above, depicts the mean

_haptoglobln responses to Lransfu51on volumes..It shows that the auto.f
curve fell_w;th:n riormal levels, while the mixed group was subnormal

¢t all times. The remaining. groups started with eormal values, and

~;fell wlth rlslng volumes.
-1‘0.‘6.‘3; HAEMOPEXINS

' Haemopexlns are also haemoglobln soavengers, funotionlng as a baokup-_;

- when haptoglobin levels are low.-

R
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Mean Haemopexms
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'The abmre g(;;aph_ Mean Haemopex:l.ns,_ :Lllustrates the mean haemopexm
1evels of theimajor gloups and haemopexin subgroups

_ In - the case of haemopex:.ns, the resﬁzlts are dlvided _nto t:wfo
B '_categorles, a group with low. levele, and & . group w:.th normal levels
The graph % an& Haemopex:ms below, 1llustrates these values

% and Haemopexms

_1592.._

o L

sl 1R

) 252 ..'-_’, e

o

B Grnnj:s'-

"--'Three of the four transfusion qroups were found to have haemopexin
J.evels falling within the "normal" category, autotransfusmns

: ._'96 15%, m:.xed 93, 75%, and . the banked group Wlth 85. 71%

In cantrast to. these results, all pat:.ents in the ectop:l.c group had _
_low haemopexa.n levels. This " is indicative of haemolysis in the -
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'_pretransquLQn paxlonSas the collectlon methoda, and delays were no[ff
dlfferent to the tr@hma qroups.a o S - S

The results of haemopex1n 1evels parallel those of the precedzngif'
haptoglobin levals.;,_. ' : : > .

]

I .

f.As 1n the preceding sectlon, l* is apparent that trauma patlents ln@ .

. the autotransfu51on—only group demonstrate lesser ‘deviations from

_normal than. doh groups recelv1ng"bankad.‘b1aod or comblnatlgns Qf' :
nbanked "ﬁﬁ salvaged blaod«a Lo : - S R

'9

-‘Transfuslons vs Mean Haemopexms
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Graph Transfuslona ve Haemopexzns above,‘ demonstra es. tha“:iaan
'haemopexln lEVElS as a2 ' function of transfusion volume. The edtopic
- group curve was well below normal, whlle the remalnlng groups were
w1th1n normal llmlts. ' S

e
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FIBRINOGEN
I Mean Flbrmogens
Fibrinogen : o
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 'GraphﬂMeaﬁ Fibrinogens”ebove, demnnstrates the mean postwtransfu51on'
"flbrlnogen J_evels 11‘1 the major groups and flbrlnogen subgroups. The
'banked group was noted to have hlgher mean lavels in the HI range:
-xthan other groups._e C '

Flbrlnogen levels ‘Were tested on the flrSt and second mornlngs after
transfu31on. - S _

'%a'nd Fibrinogens
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' : Groups ' s

GJ:aph % and F'J.br:l.nogens ahove,

illﬂStrete$ theepatient'distributioﬁ:
w1th1n groups and Subgroups,__ S LT
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_'On the first day, three of the f"our groups had levels below normal,

- mixed 50%, banked 19. 05%,_autotransfused 15. 38%, but by the second. -

- day,. all four transfu51on groups had at least 86, 67% in the normal
'or elevated range of flbrﬂnogen levels.s -. ' '

1

_' lee m:l.xed group was the only one still w:n.th reduced levels {13 33%)

"'.-QUp to 22 22% of patlem:s 1n any one group had elevated f:.brinogen

- :levels with:l.n 24 hrs of transfuslon._ This is J.n sp:.t__e_of. __the_aboxze--_' 3

"ev:l.dence of.. coagulatlon ac:tlvatlon and clot lys:l.s. ‘The auto "group

- had- the . smallest :mcrease in blood leVels above the upper lJ.m:Lts of :

' "normal of fibrlnogen, _ 1n both post transfuslon testsl_ Fibrlnogen,
' be:l.ng an acute phase re,.ac:tant, does increase :L_n_ Z_Level follow:mg
Stress ' B ' : S o R

Transfusuons vs Mean Fxbrmogen

o First S Second
. » :
w4+ ey
- < o {-
| wpep s - . R “- --------------------------------- " Auuwnn o;-.u ---'-_::::_::‘li.h.;.:
]--l—t -u—.. T T g— o S 1,,.,__ P _*,_ __-—-I‘"‘ T T
T R S Y I S B R I L T TR T T L A B - T

mumm o ) : : Tt LN

Graphs Tran‘ﬂ‘ ,as:l,ons V8 Fibr:.nogen Flrst and Second deplct the meanh
_fibr:.noqen responses to transfused blood volume on days ‘1 and 24
_Both graphs had s:.m:l.lar trends, and the group curves were mostly

p no rmal

'10.3‘,10.. - COMPLICATIONS
106104, Deaths

There were two deaths in - this study, Both patients .sust'ain_ed
multiple- injuries as pedestrians in motor Vehicle aocideni's. '

The fJ.rst patient was a 38 year old fema.‘i.e admltted severely shocked
_ with b:lunt abdominal and chest trauma Emergenoy .t‘oom raciiography'
- revealed a .haemothorax .for which an :Lnterc.ostal drain 'was inserted._

E __The salvaged bIOod a.mounted to 6 units of blord in total. This was_._ =

| _-.-autotransqued, in adda.t:.on a further 4 units ‘of banked emergency Rh

| —ve ‘blood was transfused mtraoperatwely No :.ntra-—abomnal injury
was found A ra.ght pulmonary hllar J.njury Was discovered dur:.ng
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:emergency thorecotomy requlrlng a lobectomy Se#ere'intraooefative“_7

hypotenemon culmlnated in an intracperatlve oardmac arrest,-whioh("-
-desplte 1ntenelve efforts, dld not respond to. resusc1tat1on. _ '

ﬁNo haematologlcal ‘tests were performed on this patient owlng to the

ourgent hature of her oonditloo, howeyer,'a coagulopathy was noted o

K intraoperatﬂWely, ‘the 'oaused.of“fwhiCh was probably secondary to

extensive b\unt Sth” t*seue- trauma with - release of tlesue,:j

thrombdplastlns, although the autotransfuelon may have contrlbuted- '

 to the deVelopment of her DIC.

_The eeoond pat:l.ent was a 35 yr male admitted followlng a -motor
:vehlcle accident involvmng the victim as a pedestrlan. ‘He was found’
to be shocked, semi- canfueed,_ and with fractures of the pelvie,_
femizr, tibla,-fibule and ribs. ‘Emergency. room radlography excluded a
thoracic cause for the ehock - S - LV

A slightly dletended abdomen with fractured ribe 'overlying ‘the

- spleen led to a DPL. “being performed wh;.ch revealed frank blood,

~ While awaiting theatre, 3 unite of blood were collected. by thlS- '
‘means .

A lacerated spleen was found at laparotomy; without bowel injury.
The ealvaged'blood, collected pre~operat1vely, was then'tranefusud
followed by a further 4. Unlt autotransfu51on salvaged via the

_'eorenson autotransfusion devioe. By this stage a .stable circulation
~ had been achieved after autotransfusion. Towards the end of the

procedurs however, it was noted that a coagulation. defect had

develnped, 1-~1s~51111t.’c::.r1<;.; in dlffuee wound. oozing ' : :

Poetoperatmvely - he_ was admitted _to' the.] ICU . where he  was
cardiovascularly stable. The DIC worsened and he developed pulmonary
oedema and acute renal fallure, culminating in a refractory cardiac’
~arrest. ' o : o

_ oncee*again,. autotransfusion established. a normal c1roulatlon and_-
 avoided the use of banked blood. o

_ The admmeseon haemoglobin before resuec1tation was llg%, w1th a WCC
- of 10 000mm?3 and a reduced platelet count of 81 000mm“3

The follow1ng lnornlng in ICU, 'hls FBC results ehowed a  Hb=§, a
leucopaenia of 2 and a -thrombocytopaenia of 56 000mw~3., The PI was
45% and PIT was Slgnlflcantly prolonged. The flbrlnogen degradatlon

products was markedly elevated. ' .
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_}3The DIC became apparent 1ntraoperat1vely, probably trlggered by the
 hypotension ana the multiple soft tissue trauma, but was. probably

aontrlbuted to by the large volume of autotransfused blood.

| 106102 _.compl'_i‘cﬁatinns_ e

pneumoniat -

{Sepsis:
|DVTE/PE:
'Haematuria:.

. |RRDS!
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Encephalopathy.

'.'Heparin coagulopafhy..

lcoocoocoocorn b
ot:ciéc:eicideid
eiw+ee+aox>ctup

QDCD&"‘!D'_DD
.

The encephalopathy occurred in a patlent Wlth pre GXIStlng alcehollc

'cirrhosis, was - transment, and reversed with approprlate Lherapy
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Complication

The graph Cemplicationa abeve, shows graphlcally the. eompllcatlons

seen " in  this trial. Of note, not a single septlc complicatlon
' occurred. I : L

- Df tre 21 patients who received banked blood only, 8 (38%) developed*-
'complicataons, all veepxratory ralated

Of the 2?-pat1ents who were-transfused_with-ealvaged blood only, 4.

~developed complications (31%). The . case of aspiration pneumonia
~ should not be considered a compllcation, in that the event occurred
before admmssmon ' o ' - o
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Of the 17 patients who ware transfused Wlth both banked and salvagedf _
. blood, 7 developed complloatlons.,' Three were atelectasis, 1
haematurla, and 1 a hepar:.n coag*ulopathy ' S

_'I'he J.atte; patleni: was - A 20yr male who presented w:l.th a large"-_

: haemothorax ‘after bE1ng stabbed in the right chest The intercostal e

‘drain continued to. drain lklood and while: awaa.tmg thorecotomy, 21
_un:Lts of blood were salvaged and autotransfused. Intraoperatively a -

further 8 um.i-s of brmked blood were transfused

A bleedn.ng tendency was noted intraoperatively, wh:.oh was suspeoted{'
T to be partly Q};e to the heparln in the salvage;;d ‘blood (500u per
l:.tre, 10 5001.1 total) Intravenous protama.ne, a spec:l.fnc ‘qepamn-
_antagon:l.st was admlnistered, and the gozing: appeared to stop. The"l -

. patient made an uneventful postoperat:.ve redovery

_ Agal'n, the use of blood salvage and autotransfusion sigm.f:.cantlyh_
“reduced banked blood usage and ma:.ntained a. good c:l.rculat:l.on. His-
pre~operative Hb was 8,5-and postoperatively was 9,5 efter 29 units .

| in total. Four um.ts of FFP were added during the couree of hls -~
' transfusmns '

_The adm:.ssmn platelet ‘count, was - 39 000, whioh 'rooe ,to 49 000 the
' morm.ng' after his surgery ' '

'I'he postoperative PI was ?1% whn.le the PTT- was mldly elevated.
Haptoglobin and haemopexm levels dropped to = below normal,
ind:.catu.ng that some degree of haemolys:.s was aswo:.ated with his-
_ transfusmns '

' me fibr:.nog*en levels dropped markedly, this can be ex;:lained on the o
-bas:.o of two mechamsms. ' ' -

_ 1 ‘.I'he transfusion of"defibrineted: blood. | - | L
-2 The act:l.vat;\.on of the -c¢lotting = system with - cohsquent
| flbrmogen consumption, - - - S

- of the 12 patlents with' ruptured ectops.c pregnancs.es,_ 5- deir’e'loped L
compl:.oata.ons ' ' - ' '

TFive patients were noted to have transient haematuria, probably from
haemolysed autotransfused blood. No ' remal or electrolyte
abnormalities were noted in ‘any pat:.ents.' One of these patients
developed 2 bagal atelectasis. ' ' o



"Another patlent,"nbt' tb"be conszdered as a compllcatlon, hadi'ﬁ
translent confus;on follOWlnq a hypoVolaemlc Cardlac arrest

'She was a 30 year female w1th an exsanguinating haemnrrhage from a-

;'ruptured tubal ectopic pregnaney.'She had a hypovolaemic cardiacf-

© arrest on.arrlval in. caeualty. At assessment; no. obV1cus eV1dence of -

"trauma - was apparent, but - .a 51gn1f1cantly dlstended abdomen "
'aSSOC1ated with VaglnaL blood led us to suspect a ruptured ectopic

_1pregndn6y. The patient was obvlously bled out and extﬁemely pale.*f
. While the %atient was undergcing cardlepulmonary resuscitation, an
'_DPL by the. author conflrmed the presence of & 1arge haemoperltoneum '
" Insertion of a permtoneal 1avage cathetex, allowed the collection of
. four- unlts of blood which were immediately used to replenish: b&ood”3
-_Volume. Successful resuscitatlan ‘with cardlovascular stabillty was

followed by an emergency laparotomy where a tubal ectople pregnancy '

was discovered ‘and “'right ‘tubal- resection performed Fbur unmts gf;e
banked blood were transfused intraOperatively

- She had a haemoglobln of ‘2, Zg% at admlssion, and a postoperative HB;-
_ of: 11g%. “ A tran51ent perlod of dlsorlentation waS' evident
'“_postaperativeiy which 1asted for 1ess than 24 hours S .

The petlent - was discharged completely Well W1th1n ‘a ‘week- af'

-admission. The emergency premoperative use of autotransfusion _
~ undoubtedly . contributed to a successful Outcome,' An. admi351on'
. platelet count of 100 OOD/mmB dropped to 86 000/xm3 - by - the next

morning and had returned to normel 1evels within' 36 hours of
‘admission, No clinical coagulation “~fects were noted, although a
" mild coagulopathy was preseént as shown oy the_haematological_tests.
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Many flndlngs arlslng from this study parallel trends deen in. othere
_Itrauma centres WLth regards to sex - ratlo, age dxéurlbutlon, and

"types of pathology.

' There were. 77 patlents in thzs study, Of these ?7 patments,_ﬁSowere-_V
) _involv‘ed m penetrat.mg or blunt 1njur1es, N and 12z __wez:e _ ruptured._ .
'_ectoplc pregnancies. : e '

'There ‘were 48 malae and 17 - females The traﬁma'group ¢oﬁpris¢d_43
- males and 5 Females, The ectopic group obvi-ot_i_sly _.ponsisi__:ed of 12

‘The ages rangédﬁfrom 16 years to GS'Qeara; with an- average age of
29.91 years, The 26~30 year group comprised the largest number of
patients. - i s -

It is obvious from the previous chapter that autotransfusion, where
p'ossible', ‘using | non 'ceil-washing' 'techniqﬁes, 3 J.s highly = cost
effective. The money saved by the administration of ‘“sven one un1t ofﬁ'
blood more than covers the cost of the apparatus disoosables._

;11:_2__ | TRAUMA EPIDEMIC

South Africa is experienclng AN unprecedented wave of civil
_ v1olence. Much stems from disadvantaged soclal backgrounds, . however,
 the political changes occurring ‘in this country are responsmble for‘

a major proportion of vaolence and unrest -

‘Associated with_the po;itical_events appears-to_be.ah inability, or
unwilliagneas_on the part_of-security forces to control even lesser
causes of inju:y.and-death, for ‘example, road traffic behavior.:

The violende is not only responsible for much uhnecessary misery,
‘but the costs involved in the treatment of victims, and the 1oss'of*'
'working hours from in,ury; ‘death, and unrest threatena to harm, if
not destroy the economy of this country.
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o The v1olencs of the: 1990‘3 has also.. altered the age and sex

distributions of trauma Where this study reflects the pre_VlQlEnce:". %
'flndlngs, trauma -cehtres noW see increasing numbsrs o females and i”“

.i__chlldren, resulting from 1ndlscr1m1nate violence

';113;7 GOMPUCAﬂONS

No Septlc compllcatlons occurred ln thls trlal, 1ndicat1ng' that
;sepsis in patlents with autotransfussd blood is no hlgher thnn in
patients havxng been transfused Wlth banked blosd ' ) - '

'.No.allerglc react;ons-oecurred 1n.any-group in this Study.

-tThe two deaﬁhs that occurred in the. patlents studied cannot be

“attributed to the use of autotransfusion, but -mainly as o

consequeng_ ,of the  severe traumi = sustained. There were few
‘complicatiofs within this study, Gertainly none can be Blamed
entirely on the use of - autotransfusion _except’ the cases of .
" haematuria which occurred in the autotransfused groups. These were

probably as a result of- the salvage technlques ' o

_In: the use _af autotransfuslon,. dlsease substitutlon occurs In :
___return for an. asymptomatic coagulopathy, one avolds the transmis31on
of potentlally serious dlssases eg ATDS, hspatltis etc '

1L4; ;HAEMATOLOGY

REma?kablY- few_ clinical e:fscts were noted from the use of
'sutbtranSfusion,'although the deviation from ncrmal haematologlcal
valuss are startling. This once again conflrms_ths adage that one
must treat the patient and not the blood results. To routinely
replace blood components during autotransfusions would escalate the
cost of pstient managemsnt and subject the patients to an added risk

- of transfusxon reactlons and dmsease Lransmlss1on. ' '

A notable and - commnn flndlng in the study is the degree of
1eucocyt951s in the tratma patlents, ‘and the surprlsingfabsencs-sf
leucocytosis in  the autotransfused ectopmc patlents. This is worth
'further research. L '



1 5 _' APPARATUS

_ The use  of - autotransfusion does - not requ:.re s_qphisticated_'_ '-'and.
-expens:l.ve equipment as thls study 1nd1cates. ' o B A

. Th:t.s is partlcularly J.mpori.ant in the South Afrlcan centext where
| f:s.nanclal constraints are concerned Furthermore, the. frequent lack -
- of bloc:d euppl:.es on hosp:l.tal premlses, and ot J.nfrequent shertages__
:_-_of blood in blcod banks, makee this technique very attractlve, both: _
© in the trauma s:.tuata.on and in the elective. situatn.on Where economy

- is concerned autotranefusa.on is obviously coqt* effectlve.

1 6. ANTICOAGULANT

. The use  of hepar:Ln as an. ant:.coagulant mav, in the light of "_the'

_'_aboYe resulte, not be requ:Lred in the case of an - existing
R haenﬁ.othorax ox haemoperltoneum. | | | |
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' In the Gase of ongoing ble'edmg ahd'blood”sajvage, anticoagnlat”'ion_
is _certaj.nly r_equired, as in the c¢ase of the pat:r.ent with a 21. unit -

'autotr'ansfueien.__ In these cases, bleod is not in contact w:l.th."

| mesotheliai surfaces for a’ suff1c1ent time to antlcoagulate the
blood naturally ' : _ :

.'I'he use of hepar:l.n ln the above patlent 1ed to a bleedeng state

: _wha.ch was easily reverseo. wltn J.ntraVeneus protamlne

) 'Th:Ls study cannot demonstrate whether heparln is better or WOrse'
that citrate, although other individuals. ‘attempting autotransfus:.on_

in other SA centres, us:mg c:.trate,. had no ‘success . in this

‘technique. {personal admiss:.on £rom several delegates at the Medunsa

SRS meetmg in 1985}

'The advantage of heparln :Ls re\rerelbility: miniinal volume, and'-a.
possible’ anti-DIC effect. In view of recent publications, ‘heparin

| may also ‘have a protectlve effect on the mlcrovasculature in shock

states, In the case of citrate antlcoagulatlon, ‘the added volume
with reduced haematecrlte is a dieadvantage in e:.tuat:.ons with large

autotrans fused volumes.

- It  was - obvlous that during the course of - thls ' etudy, th'at' the
'_ technlque of blocd ‘salvage and autotransi‘usicn should be a um.t



':_ The contra;ndlcatlons were as follows.;

,'??ﬂléﬂi; : -*'
:'POllCY, and not merely the pet SUbjeCt of one 1nd1v1dua1 as was +he3n
j_fcase 1n thlS study._ : . s
Sz CONCLUSWN B T
' The use of autotranstSlon 13 oF" Slgnlf1Cant beneflt to patlents andﬁ*d

|   shduld become ‘standard. practlce, partlcularly in the acute surglcalf
.;_.units of all major institutlons :n.thls countryf_- : R

' 'The bload that was salvaaed fram body cavitles &n had macroscopic'
faf globuleq No effeqts were noted 1n any patlent B

- We found there ta have been no dlfference between stabs, blunt chest;;*
:trauma, and. Gunshot wounds Lo .-

'AuLotrahsfu51on Ind;cat1ons~z"

 Body cav;ty blood less than 12 hours old; this iﬁcludes'rupturé&__
ectoplc pregnancles K . Coeom A

B
R

Lo>l2 hrs after onset,_~.f .
‘Left lower chest penetratian, S
ngh Veloc1ty wounds,_ '
Prewex1sting DIC..._ o

_The results of thlS study conflrm the question posed in the study,
in that autotransfu51on 1s safe, efflcac1ous, and cost’ effectlve '
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