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OPSOMMING
Daar was twee aanduidings vir die infusie van geellaag aan pasiënte wat ’n beenmurgoorplanting ondergaan het. Eers- 
tens is daar in die vyf dae na die allogeniese beenmurgoorplanting bvkomende bloedvormende stamselle vanaf die 
skenker gekry om dié wat tydens die oorspronklike beenmurgoorplanting toegedien is te versterk. Die volwasse granu- 
losiete en trombosiete voorkom daarby ook infeksie en bloeding. Tweedens is geellaag terapeuties vanaf die tweede 
week toegedien waar pasiënte pansitopenie of koors ontwikkel het wat nie op toepaslike antibiotiese terapie reageer het 
nie óf waar pasiënte opvallende trombositopeniese bloeding gehad het. Dié ondersteuning is volgehou totdat beenmurg- 
regenerasie plaasgevind het.

Sel-hulpprogramme is nou ’n noodsaaklike deel van beenmurgoorplantingsprogramme en die doeltreffendheid va'.i 
die programme berus op die daadwerklike deelname van ’n stabiele en hoogs ervare verpleegspan.

INTRODUCTION

B one m arrow  transp lan ta tion  is the 
prefe rred  form  of trea tm en t for 
patien ts w ith severe acute aplastic 
anaem ia1 and im m unodeficiency 
disease2. T he p rocedu re  has also 
been used in the trea tm en t of 
patients with refractory  or relapsed 
acute leukaem ia and  may result in 
fu rther disease-free periods in 
excess of tw o years in approx i­
m ately 15% of such individuals3. On 
the basis of the  la tte r experience 
bone m arrow  transp lan ta tion  is now 
being evaluated  in patien ts  with 
acute leukaem ia who have achieved 
their first com plete rem ission. P re­
lim inary da ta  both  for lym phoblas­
tic 4 and m yeloblastic5 varian ts sug­
gest tha t such an approach may 
hold advantages over cytotoxic 
m aintenance program m es. O th e r 
possible indications fo r this p ro ­
cedure, while still controversial, in ­
clude lethal genetically transm itted  
d ise a se s  su ch  as th a la s s a e m ia  
m ajo r, constitu tional o r familial 
bone m arrow  failu re , and chronic 
g ra n u lo c y tic  le u k a e m ia . U n d e r ­
standably , the m orbidity  and m o r­
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tality  th a t cu rren tly  a tten d  m arrow  
transp lan ta tion  are factors lim iting 
its w ider clinical use.

Two im m unologic barriers influ­
ence the ou tcom e of any tran sp lan t­
ation p rocedure. T he first of these 
is the satisfactory acceptance of the 
graft; failure to  engraft is desig­
nated  rejection . B est results are  o b ­
ta ined  by m atching donor and re ­
cipient a t the m ajo r h istocom pati­
bility com plex. D esp ite  H L A  com ­
patibility and m ixed lym phocyte 
culture non-reactiv ity , problem s 
may arise because of iso im m unisa­
tion of the recip ient by p rio r adm in­
istration  of blood products. It is for 
this reason th a t transfusions should 
be m inim ised, ideally by early  re fe r­
ral of pa tien ts. T o  encourage en- 
g raftm ent, the im m unologic com pe­
tence of the recip ient is suppressed 
by drugs, such as cyclophospha­
m ide, with o r w ithout w hole-body 
r a d io th e r a p y .  T h is  p r e p a r a t iv e  
trea tm en t is associated  with d e ­
struction of residual haem atopo ietic  
tissue and thus con tribu tes to  the 
pancytopenia  tha t characterises the 
post-transp lan tation  period , when
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severe infection and  th rom bocy to ­
penic b leeding are  com m on p ro b ­
lems.

Secondly, m orbidity  and m o rta l­
ity may result from  graft-versus- 
host disease o r reverse rejection. 
H ere , an inflam m atory  reaction  is 
d irected  p redom inan tly  against the 
cells of the  gastro in testinal trac t, 
the liver, and the skin, but its 
pathogenesis is con troversial6. B e­
cause it is rare  in identical tw ins or 
syngeneic tran sp lan ts , im portance 
is a ttached  to  op tim al m atching of 
d onor and recip ient. N evertheless, 
the clinical syndrom e, which may 
be e ith er acute o r chronic, occurs in 
up to  70 %  o f apparen tly  perfectly 
m atched tran sp lan ta tio n  pairs. A 
p rom inen t com ponen t of this syn­
drom e is infection , w here alloge­
neic granulocyte support m ay be 
life-saving.

T he steady im provem ent in re­
sults o f bone m arrow  tran sp lan ta ­
tion m ust take  in to  account the im ­
portance of specialised nursing and, 
particu larly , the role o f an efficient 
cell support section . T he la tte r is 
needed  to  prov ide , on a m om ent-
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to -m om ent basis, adequate  num ­
bers of functionally  viable white 
cells and plate lets. It is this facet of 
the program m e tha t is illustrated  by 
experience derived from  five re ­
cently transp lan ted  patien ts.

CASE REPORTS 

Case No 1

P O O R  P R O G N O S I S  A C U T E  
LYMPHOBLASTIC LEUKAEMIA

A 10-year-old boy p resen ted  with a 
12-day history o f fever and h ead ­
ache, undue fatigue, and petechiae 
in the 24 hours before  adm ission. 
Physical findings w ere lim ited to 
firm  en larged lym ph nodes in the 
neck, axilla, and  groin , and 4 cm 
hepatosplenom egaly . Initial haem a­
tology show ed a haem oglobin  of 9.8 
g/dl; to tal white cell count of 114 x 
109/1, all lym phoblasts; and a p la te ­
let count of 60 x 109/1. The b io­
chem ical profile was norm al. Bone 
m arrow  exam ination  confirm ed the 
diagnosis of acute lym phoblastic 
leukaem ia (FA B  type L I)7. L um bar 
puncture  revealed  the presence of 
num erous lym phoblasts in the cere ­
brospinal fluid. R adiology of the 
dorsal spine show ed mild o steo ­
porosis and vertebra l collapse w ith­
out positive evidence of leukaem ic 
in filtration.

C om plete rem ission was achieved 
successfully w ith a com bination of 
vincristine, p redn isone, €-aspara- 
ginase and  adriam ycin. T he central 
nervous system  was cleared  o f leu­
kaem ic blasts w ith twice weekly al­
ternating  in tra thecal cytosine arabi- 
noside (30 m g/m 2) and m etho trex ­
ate (12 m g/m 2). Tw o courses of con­
s o lid a tio n  c h e m o th e ra p y  w ere  
given using the four induction 
d r u g s .  S t a n d a r d  c r a n i o s p i n a l  
therapy  was given w ithout com pli­
cation8.

In view of the bad prognosis p re ­
dicted by the high circulating blast 
count and the presence of central 
nervous system  disease, the patien t 
and his family w ere offered  bone 
m arrow  transp lan ta tion  in this first 
com plete rem ission. A n H L A  iden­
tical and M LC non-reactive 12- 
year-old b ro th e r acted as donor 
after inform ed consent had  been 
obtained .

Following placem ent of a central 
venous ca th e te r9 the pa tien t was
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p repared  with cyclophospham ide, 
60 m g/kg, adm inistered  by in trave­
nous infusion on two consecutive 
days with a tten tio n  to  fluid balance 
and electro lyte status. Follow ing a 
24-hour rest period  to ta l body ir­
radiation was given to  a m id-plane 
dose of 1 000 rads; the skull was 
shielded at 500 rads to  com pensate 
for previous adm inistra tion  o f 3 200 
rads cranial irrad iation .

U n d er general anaesthetic  440 ml 
o f m arrow  was collected from  the 
donor by m ultiple percu taneous 
punctures from  the sternum  and 
both iliac crests. 2.3 x 108 nucleated  
cell/kg w ere infused into the recipi­
ent. T he adequacy of the donor 
m arrow  was confirm ed by in vitro 
bone m arrow  culture . T he donor 
was discharged from  hospital 24 
hours after m arrow  donation .

In  t h e  p o s t - t r a n s p l a n t a t i o n  
period  the pa tien t received daily 
p aren te ra l in travenous alim enta­
tion. F o r five days following infu­
sion of the  m arrow  the  d onor buffy 
layer was infused providing both 
w hite cells (m ean of 2.2 x 10'°; 
range 0.7 —  4.0 x 10'°), and p la te ­
lets (m ean of 0.4 x 10u ; range 0.2 —
0.8 x 1011).

B ecause the pa tien t rem ained  py- 
rexial despite an in travenous an tib i­
otic regim en of cephalosporin , am i­
n o g ly c o s id e  a n d  m e tr a n id a z o le ,  
allogeneic w hite cell support was 
continued  until day 14 w hen the 
tem p era tu re  re tu rn ed  to  norm al.

Successful engraftm en t was con­
firm ed by a rising peripheral p la te ­
let and granulocyte count on day 
12. T reph ine  biopsy was hypocellu- 
lar bu t all lines w ere rep resen ted .

Comments

T he im m ediate post-transp lan ta tion  
course in this pa tien t was charac­
terised  by mild to  m odera te  graft- 
versus-host disease with persisting 
skin rash and transien t d iarrhoea  
requiring in travenous hyperalim en­
tation  and corticostero ids10. T here 
are  residual C ushingoid striae but 
n o  m e a s u r a b l e  e n d o c r i n e  
abnorm alities. T he osteoporosis, 
perhaps due to  leukaem ic in filtra­
tion , has resolved with calcium  and 
vitam in D  supplem entation .

A  transien t period  of jaundice 
was unexplained and may have 
been the result o f viral infection
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from  transfusion therapy , a re ­
flection of graft-versus-host disease, 
or incidental infectious hepatitis. 
O ne year from  transp lan ta tion  the 
patien t again had elevation  in liver 
enzym es and m ild con jugated  hy- 
perb ilirub inaem ia. T here  w ere no 
dem onstrab le  an tibodies against 
hepatitis A  o r B , and the possibility 
of in term itten t biliary tract obstruc­
tion was considered  but n i v t r 
proven.

T h e  p a t i e n t  h a s  r e m a i n e d  
im m unocom prom ised  w ith hyper- 
g lobu linaem ia  an d  has received  
paren teral gam m aglobulin . In addi­
tion , he has had an episode of s ta ­
phylococcal septicaem ia requiring  
six w eeks of in travenous antibiotics. 
R ecovery was uneventfu l. O ne year 
after being tran sp lan ted , he d e ­
veloped an acute abdom en  requ ir­
ing em ergency laparo tom y. Pig­
m ent gallstones obstructing  the 
com m on bile duct w ere found . The 
patien t handled  w ound healing and 
his surgery w ithout difficulties.

A t the  p resen t tim e, one and a 
half years a fte r successful bone 
m arrow  transp lan ta tion  and despite 
a variety  of com plications, he is 
disease-free and has mild (G rade  I
—  II) but steadily resolving graft- 
versus-host disease.

Case No 2

POOR PROGNOSIS ACUTE UN- 
DIFFERENTIATED LEUKAEMIA

A  22-year-old studen t p resen ted  
with a one w eek history of anaem ia 
and bleeding from  his gum  m argins. 
Physical exam ination was negative 
apart from  1 cm h epatosp lenom e­
galy. Initial haem atology show ed a 
haem oglobin of 12.5 g /d l; total 
white cell count o f 35 x 109/1 with 
11 %  neu troph ils, 5 % eosinophils, 
1 %  basophils, 38 %  lym phocytes 
(m any of which w ere atypical), 6 %  
m o n o c y te s , 3 %  p ro m y e lo c y te s ,
5 %  m yelocytes, 31 % m etam yelo­
cytes; p la te le t count was 146 x 
109/ 1. T he biochem ical profile was 
norm al. B one m arrow  exam ination  
show ed m arked  hypercellularity  
and m any ringed sideroblasts. The 
m arrow  was extensively involved 
with undifferen tia ted  acute leukae­
mia.

Initial a ttem pts to  induce rem is­
sion in the  p a tien t w ith a com bina­
tion of an anthracycline antib iotic ,
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cytosine arab inoside and  the  epipo- 
dophyllotoxin V P 16-213”  w ere un­
successful. R em ission was subse­
quently  achieved w ith the com bina­
tion of vincristine, p redn isone, (-  
asparaginase and  adriam ycin. Fol­
lowing tw o courses of consolidation 
the patien t was offered  bone 
m arrow  transp lan ta tion  in view of 
the  poor prognosis associated with 
acute undifferen tia ted  leukaem ia.

C onditioning was with the stan ­
dard  regim en of cyclophospham ide 
and to ta l body irrad ia tio n 12. H e re- 
cieved 4 x 108 nucleated  cells/kg 
from  an H L A  identical M LC non­
reactive b ro th e r. T he adequacy of 
the donor m arrow  was confirm ed 
by in vitro bone  m arrow  culture. 
Post-transplantation stem cell boost­
ing was provided w ith adm inis­
tra tion  of buffy layer fo r five days. 
M ean w hite cell yield 3.4 x 1010 
(range 1.7 —  3.8 x 1010). M ean 
p late le t yield .6 x 1011 (range .5 —  
1.2 x 10"). N o fu rth er cell support 
was needed .

Comments

Mild to  m odera te  graft-versus-host 
disease developed w hich responded  
d r a m a t i c a l l y  t o  1 .5  m g / k g  
paren te ra l prednisone/24 hours and 
did no t reap p ea r w hen the  cortico ­
s tero id  was w ithdraw n. T he p a tien t 
developed an acute abdom en with 
radiologic and ultrasonographic  evi­
dence of acute biliary tract obstruc­
tion. H e rapidly developed fulm i­
nating septicaem ia and died before 
surgery could be u n d ertaken .

A t post m ortem  biliary obstruc­
tion had occurred as a result o f a 
m ucosal cast having im pacted and 
totally obstructed  the com m on bile 
duct. N o residual evidence of leu­
kaem ia was dem onstra ted  and  bone 
m a rro w  e n g ra f tm e n t  w as c o n ­
firm ed.

Case No 3

S E V E R E  A C U T E  A P L A S T I C  
ANAEMIA

A  35-year-old w om an was re ferred  
in extrem is after having been  ill for 
six w eeks. T here  had  been  bruising 
and m inor traum a w ith severe h ead ­
ache and vaginal bleeding for four 
w eeks. E xam ination  show ed ecchy- 
m oses around  bo th  eyes and ex ten ­
sive pu rpu ra  was p resen t. T here

was m arked  neck stiffness and the 
pa tien t was stuperose although 
m oving all h er limbs. Pupils were 
equal and  responsive. N o o ther 
focal o r neurologic signs w ere p res­
ent. L um bar punctu re  show ed 
b loodstained cerebrosp inal fluid.

Initial haem ato logy  show ed a 
haem oglobin of 2.7 g /d l; w hite cell 
count of less than  1 x 109/1 and 
p latelets less than  10 x 109/1. Only 
lym phocytes w ere circulating in the 
peripheral b lood. T he biochem ical 
profile was norm al. B one m arrow  
aspiration and the treph ine  biopsy 
show ed aplasia.

T he p atien t was initially m anaged 
conservatively from  the standpoin t 
o f her sub-arachnoid  haem orrhage 
with irrad ia ted  allogeneic p la tele t 
transfusions. She responded  well to 
this m anagem ent and once fully 
conscious and  able to  m ake deci­
sions accepted bone m arrow  trans­
p lan tation . A  central venous line 
was p laced and conditioning u n d er­
taken  w ith a s tandard  regim en of 
cyclophospham ide. T otal body irra ­
diation  was no t used.

T he pa tien t was uneventfully  
transp lan ted  from  h er H L A  iden ti­
cal and M LC non-reactive sister, re ­
ceiving 3.8 x 108 nucleated  cells/kg 
and the graft viability was estab ­
lished by in vitro m arrow  culture.

T he pa tien t received five days 
post-transp lan ta tion  buffy layer to 
supplem ent haem atopo ie tic  stem 
cells; m ean w hite cell yield 1.2 x 
1010 (range 0.5 —  2.3 x 1010) and  p la ­
te le ts  w ith a m ean  o f 1.0 x 10n 
(range 0.5 —  1.9 x 1011). E n g raft­
m en t was dem o n stra ted  by rising 
periphera l count confirm ed by tre ­
phine biopsy on the  12th post-trans- 
p lan t day.

O n the 11th post-transp lan t day, 
after buffy layer had been  discon­
tinued , the  pa tien t was again pyrex- 
ial and  had  an episode of fresh 
rectal b leeding. A llogeneic white 
cells and p late le ts w ere recom ­
m ended  and the pa tien t was unex­
pectedly found dead  in bed  on the 
17th post-transp lan ta tion  day.

Comments

The pyrexial episode was investi­
gated with b lood  cultures which 
failed to  grow an organism . N ever­
theless, the  standard  antib io tic  regi­
m en o f cephalosporin , am inoglyco­
side and  m etran idazole  w ere com ­

m enced and  because the  fever p e r­
sisted allogeneic w hite cells w ere 
infused.

T he cause for the  rectal bleeding 
was never estab lished  bu t the 
patien t rem ained  th rom bocytopenic  
at this stage and th ere  was a prom pt 
response to  p la te le t infusion.

Post m ortem  exam ination  failed 
to  reveal the cause of d ea th . N o 
c e re b ra l  b le e d in g  w as d e m o n ­
stra ted . M arrow  engraftm en t was 
confirm ed.

Case No 4

FANCONI ANAEMIA

A  diagnosis o f Fanconi anaem ia 
was m ade at the  age of 12 w hen the 
patien t was seen w ith easy bruising 
and throm bocy topen ia . D uring  the 
ensuing years these  sym ptom s w ere 
m oderately  con tro lled  on low doses 
of corticosteroids. In  the  year p re ­
ceding his referral he had  failed to 
respond to  anabolic androgens and 
was developing an increasing b lood  
transfusion requ irem en t. O n  adm is­
sion he was pale and listless. Scat­
te red  p u rp u ra  and ecchym oses w ere 
p resen t. H e was m arkedly  C ush­
ingoid.

Initial haem oglobin  was 4.3 g /d l; 
to ta l w hite cell count 4.8 x 109/1 
with 22 %  neu troph ils; p late le t 
count was 3 x 109/1. B one m arrow  
show ed e ry th ro id  hypoplasia with 
m a rk e d  m e g a lo b la s t ic  c h a n g e , 
norm al granulopoiesis, and  scanty 
m egakaryocytes. In view o f the 
rapid dete rio ra tio n  and despite the 
presence of a strong m ultispecific 
an tibody , the  p a tien t was condi­
tioned  w ith a stan d ard  reg im en of 
cyclophospham ide and  transp lan ted  
from  an H L A  identical and M LC 
non-reactive sister.

Particularly  in view o f previous 
sensitisation, im portance was a t­
tached  to  the buffy layer support 
which y ielded a m ean w hite cell 
count o f 1.3 x 1010 (range 0.5 —  3.6 
x 1010) and  a m ean  p la te le t coun t of
0.5 x 10u  (0.5 —  1.4 x 1011).

In the tw o w eeks following tran s­
p lan ta tion , m ost p rom inen tly  be­
tw een days 10 and 14, the patien t 
developed  severe m ucositis, d ia r­
rhoea  and  skin desquam ation . His 
hands becam e sw ollen and deep  
bullous lesions developed  over the 
knuckles. T hese cu taneous findings
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w ere associated with the isolated 
biochem ical abnorm ality  of a rising 
to tal and con jugated  bilirubin.

This clinical syndrom e was in te r­
p re ted  as being due to  acute graft- 
versus-host disease and the patien t 
trea ted  with high doses of corticos­
teroids.

D espite the  obvious progression 
of this im m unologic syndrom e, en- 
graftm ent was dem onstra ted  on the 
12th post-transp lan t day by rising 
granulocyte and p late le t count. 
C onfirm ation was ob ta ined  by bone 
m arrow  asp iration  and trephine 
biopsy.

T here  was rapid  progression of 
the graft-versus-host disease and by 
the 21st post-transp lan t day it was 
progressing to scleroderm a. O n the 
sam e day there  was a dram atic  tem ­
pera tu re  rise and the pa tien t died 
fro m  fu lm in a tin g  s e p tic a e m ia  
s u p e r i m p o s e d  u p o n  h is  g r a f t -  
versus-host disease.

A utopsy confirm ed the presence 
of engraftm en t and extensive graft- 
versus-host disease.

Comment

Bone m arrow  transp lan ta tion  in 
patien ts with constitu tional an ae ­
m ia, as exem plified by the Fanconi 
syndrom e, rem ains controversial al­
though successful cases have been 
repo rted . T he uncertain ty  rests 
upon an inability to  ensure tha t the 
donor is not also affected by the 
sam e chrom osom al abnorm ality  as 
the patien t. In the  p resen t case ap ­
p rop ria te  studies excluded this 
possibility although m ore subtle le­
sions may have existed and escaped 
a tten tion  by available techniques.

This pa tien t exem plifies the situ ­
ation w here post-transp lan ta tion  
stem  cell boosting  with buffy layer 
has been m ost encouraging. In indi­
viduals sensitised from  previous ex­
posure to  b lood or com ponents 
there  is lim ited evidence that 
im m une re jection  may be com pen­
sated for by buffy layer infusion. 
C learly, at least in the short term , 
the transp lan ta tion  was successful 
in re-establishing haem atopoietic  
function.

T h e  a c u te  g ra f t -v e r s u s -h o s t  
disease is believed to  rep resen t 
direct transm ission of sensitised 
lym phocytes from  donor to  recipi­
ent in the m arrow  graft. The onset
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and the clinical course are typical of 
the acute varian t of graft-versus- 
host disease and , despite the  adm in­
istration of high-dose corticoste­
roids, the course follow ed by this 
pa tien t is in keeping w ith tha t de­
scribed by o th e r m ore experienced 
investigators.

Case No 5

S E V E R E  A C U T E  A P L A S T I C  
ANAEMIA

A  25-year-old fem ale p resen ted  
with a one-m onth  history of lower 
abdom inal pain  which was diag­
nosed as salpingitis and trea ted  with 
an unknow n antib io tic  by her pri­
vate physician. Shortly th ereafter 
she experienced epistaxis and m en­
orrhagia , follow ed by increasing 
dyspnoea, palp ita tions, and a sharp 
decline in effort to lerance. A part 
from  the antibiotics there  was no 
history of drug ingestion. Physical 
exam ination  was norm al except for 
b ilateral fundal haem orrhages.

Initial labora to ry  findings in­
cluded a haem oglobin of 6.0 g/d 1; 
white cell count 1.5 x 109/ 1, with 
88 %  lym phocytes; and platelet 
count of 13 x 109/1. T he biochem ical 
profile and chest X -ray w ere 
norm al. Bone m arrow  aspirate and 
treph ine biopsy show ed aplasia. 
Follow ing conditioning w ith cyclo­
p h o s p h a m id e , th e  p a t ie n t  w as 
transp lan ted  from  an H L A  identical 
and M LC  non-reactive b ro th e r, fol­
lowed by five days post-transp lan ta- 
tion buffy layer adm inistra tion . The 
m ean white cell yield was 2.5 x 10"’ 
(range 0.9 —  3.7 x 10'°) and m ean 
p latele ts w ere 1.0 x 10u (range 0.3
—  1.8 x 10u ).

In the second w eek low grade 
fever continued  despite appropria te  
antibiotics and in view of the pelvic 
inflam m atory disease with which 
the p atien t p resen ted , allogeneic 
granulocyte support was continued.

By day 13 the tem p era tu re  had 
settled  and engraftm en t confirm ed 
by bone m arrow  asp irate  and tre ­
phine biopsy. All support was dis­
continued  from  the end  of the 
second post-transp lan ta tion  week.

Comment

This pa tien t developed  rapidly in­
creasing w eakness ascribed to the 
adm inistration  of epsilon am inoca-
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proic acid which she received in 
large am ounts for her m en o rrh a ­
g ia13. H er course was fu rther com ­
plicated by the developm ent o f sep­
ticaem ia, and  death  resu lted  from  
sub-arachnoid  haem orrhage.

CELL SUPPORT

T he m achine used for the collection 
o f buffy layer is the N C I-IB M  2990 
o r, m ore recently , the 2997, both  of 
which op era te  on the principle of 
differential centrifugation . The es­
sential difference betw een the two 
m achines is tha t the new er NCI- 
IBM  2997 has a disposable bowl so 
tha t risk to individuals on the m a­
chine from  infection is no longer 
presen t. The blood leaves an arm  
vein of the donor and en ters  a 
slowly spinning centrifuge bowl 
w here the white cells and p late lets 
are segregated from  the red cells 
and may be selectively rem oved, 
with all o th e r com ponents being re ­
tu rned  to  the donor.

In the N C I-IB M  2990 the poly­
carbonate  bowl is prim ed with 1 000 
ml of 0.9 %  saline contain ing 5 000 
units o f heparin . Follow ing cannu- 
lation  of the pa tien t a fu rth er 5 000 
units of heparin  are adm inistered  as 
an in travenous bolus. A  centrifuge 
speed of approxim ately  600 rpm . is 
used and flow rates vary betw een 30 
and 50 m l/m inute. U nder these cir­
cum stances the leucocyte and buffy 
layer is evident as a yellow band 
s ituated  betw een  the red  cells and 
the p lasm a, and is visible through 
the transparen t perspex  deck of the 
centrifuge bowl. E xtraction  of 
white cells and p latele ts takes place 
at a ra te  betw een  3 and 6 m l/m in­
u te , and betw een 150 and 300 ml is 
usually collected from  each donor.

D onations requ ire  inform ed con­
sent and p redona tion  full blood 
counts are routinely  ob ta ined  on 
each occasion. D onor tem p era tu re , 
blood pressure and  pulse are m oni­
to red  th roughout the course of the 
p rocedure. T he d o nor, in addition 
to  having given m arrow , is routinely  
used in the five days im m ediately 
following transp lan ta tion  with the 
theoretical in ten tion  of enhancing 
the num ber of haem atopo ietic  stem 
cells adm inistered  to  the recip ient.

In those patien ts w here fever and 
granulocytopenia , often  associated 
with th rom bocy topen ia , are  en ­
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coun tered , a fu rth e r 10 to  14 days 
donation  of buffy layer is possible 
from  the sam e donor w ithout e ither 
undue difficulty or stress. If the 
original vo lun teer is unable to  con­
tinue donations while the recipient 
is still dependen t upon allogeneic 
cells, A B O  com patib le relatives 
and un re la ted  donors are used. 
U nder these circum stances the gra­
nulocytes are  irrad ia ted  to  1 500 
rads to  preven t p ro liferation  of lym­
phoid cells which m ight produce or 
enhance graft-versus-host disease.

A  num ber of m anipulations can 
be used to  increase the yield of 
buffy layer collections, including 
corticosteroid  adm inistra tion  to  the 
donor and  addition of hydroxyethyl 
starch to  the venous line supplying 
blood to  the bowl. T he la tte r sub­
stance may cause headache due to 
volum e expansion, decrease in h ae ­
m oglobin and p latele ts due to  hae- 
m odilution in the donor, and pruri- 
tis.

In contrast to  differential centri­
fugation the a lternative technique 
of continuous-flow  filtration may be 
used for granulocyte collection. 
H ow ever, only centfiguation  is su it­
able for buffy layer collection since 
stem  cells, lym phocytes, p la te lets, 
and granulocytes are collected by 
this technique.

W here filtration is used, high g ra­
nulocyte yields may be ob ta ined  but 
there  is recent evidence tha t the 
cells ob ta ined  are functionally  and 
ultrastructurally  inferior to  those 
recovered following centrifugation .

In o rd er to  obtain  cells by filtra­
tion heparin ised  blood is passed 
over nylon filters at flow rates b e ­
tw een 40 and 100 m l/hour. G ran u ­
locytes adhere  to  the filter and re ­
covered by elu tion  w ith a citrate- 
contain ing solu tion . O th e r cellular 
com ponents do no t rem ain in the 
filter. B ecause a volum e in excess of 
10 litres needs to  pass over the filter 
d o n a t io n s  u su a lly  r e q u ire  tw o  
hours. A  recent m odification has 
been the use of in-line elu tion but 
this rem ains largely developm ental. 
It has, how ever, been  suggested, 
but not yet p roven , tha t both  cell 
yield and function are significantly 
im proved by this approach .

D uring elu tion  granulocytes can 
be dislodged from  the filter by p e r­
cussion of the casings and  cells then 
concentrated  by centrifugation  at
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1600 x g for 20 m inutes. T he final 
volum e infused varies betw een  100 
and 300 m l, and should take  place 
w ithin one hour of collection.

C om plications occur w ith both 
te c h n iq u e s .  W ith  c e n tr i fu g a t io n  
there  may be a d rop  in haem oglobin 
which requires correction  by adm in­
istration of fresh irrad ia ted  packed 
red  cell. T h rom bocy topen ia  which 
is transien t occurs rarely . In a 
num ber of p a tien ts  venous access 
may be difficult, requiring the use 
of arterio-venous shunts. C lotting 
may occur in the  ex tracorporeal cir­
culation due to  insufficient use of 
anticoagulant but this should not be 
e n c o u n te r e d  w h e n  e x p e r ie n c e d  
staff o pera te  the  m achine. Simi­
larly, anxiety occurs in som e donors 
but can be overcom e by the p res­
ence of experienced and com petent 
nursing and m edical staff.

The com plications arising from  
haem ofiltra tion  also include diffi­
culties with venous access and clo t­
ting. H ow ever, here an abdom inal 
pain syndrom e is recognised which 
is believed to  reflect com plem ent 
activation.

BONE MA RR OW T R A N S ­
PLANTATION PROCEDURE

D onors com m ence oral iron and 
folate supp lem entation  tw o w eeks 
before transp lan ta tion . O ne unit of 
whole b lood is collected in the week 
before transp lan ta tion . T he buffy 
layer is separa ted  and adm inistered  
to  the recipient 24 hours before 
com m encem ent of the cyclophos­
pham ide conditioning regim en. The 
red  cells from  the sam e unit are re­
tained for re-transfusion to  the 
donor during the subsequen t collec­
tion of bone m arrow .

D onor and recip ient are com pat­
ible at the  m ajo r loci w ithin the 
hum an histocom patibility  com plex. 
Ideally, there  should be no blood 
group incom patibility , although re ­
duction in red  cell an tibodies to  in­
consequential levels can be effected 
by m eans of large volum e plasm a 
exchange14.

Tw enty-four hours after adm inis­
tra tion  of the buffy layer, which 
theoretically  triggers im m unologi- 
cally com peten t cells in the recipi­
en t into cycle and hence renders 
them  m aximally responsive to  cyto- 
toxics, cyclophospham ide condi­
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tioning is com m enced. In patien ts 
w ith severe acute aplastic anaem ia,
50 mg/kg is given by in travenous in­
fusion over half an hour on four 
consecutive days. In leukaem ic 
patients undergoing first rem ission 
bone m arrow  tran sp lan ta tio n  a 
slightly d ifferent regim en is used; 60 
mg/kg of cyclophospham ide is given 
for two days, following w hich the 
patien t rests for 24 hours and  then , 
on the day of tran sp lan ta tion , 
undergoes 1 000 to ta l body irrad ia ­
tion at a ra te  of 9 rads/m inu te . The 
object o f these condition ing  regi­
m ens is to  destroy  all im m unologi- 
cally com peten t lym phatic tissue 
which may be capable of m ounting 
a re jection  response.

U nder general anaesthesia , and 
with inform ed consen t, m arrow  is 
collected from  the d o n o r by m ul­
tiple punctu res of the sternum  and 
both iliac crests. Between 1 and 3 ml 
of m arrow -rich  b lood  a re  asp ira ted  
from  each punctu re  site and  a final 
volum e of approxim ately  10 ml/kg 
o f rec ip ien t’s body w eight collected. 
T he asp ira ted  m ateria l is an ticoagu­
lated  in heparin -con tain ing  culture 
m edium  and  converted  to  a m ono­
cellular suspension by passing it 
th rough a series of stainless steel 
screens. T he graft is infused over 
half an ho u r to  the  recip ien t. A tte n ­
tion is given to  any discom fort in 
the chest which may be associated 
with m ultiple small fat em boli. The 
a rteria l oxygen sa tu ra tion  is o b ­
served at the  sam e tim e.

A p art from  experiencing som e 
discom fort donors are usually able 
to  leave hospital the next day and 
have little troub le  in a ttend ing  the 
Cell Support Section to  donate  
buffy layer on the sep ara to r.

T he recipient is nursed  in iso­
lation and receives buffy layer daily 
for the  first five days o f the post­
transp lan ta tion  w eek. All support is 
then  d iscontinued unless the patien t 
is pyrexial o r has significant th ro m ­
bocytopenic b leeding. In the face of 
pyrexia, antibiotics (tobram ycin , 
cepham andole. and m etran idazo le) 
are com m enced while aw aiting ap ­
p rop ria te  cultures. Failure to  lyse 
fever w ithin 24 hours is an indica­
tion for allogeneic w hite cells, with 
an arb itrary  level of 1.5 g ranu lo ­
cytes x 1010 the daily goal.
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IN VITRO BONE MARROW 
CULTURE

C ulturing haem atopo ie tic  stem  cells 
o r com m itted  p rogen ito rs in sem i­
solid agar in the  labo ra to ry  is a 
useful technique w hich m ay be ap ­
plied to  m onitoring  the adequacy of 
the graft being in fused15. In p rin ­
ciple, the m arrow  is cu ltured  in a 
system  tha t provides both  the nu ­
trien ts and the  stim ulating  sub­
stances necessary for the grow th 
and p ro liferation  o f the p rogen ito r 
cells. The appearance  of small cell 
aggregates can then  be coun ted , 
thereby  providing an index of the 
num ber of stem  cells in the  graft.

In p ractice, the stim ulating sub­
stance is a g lycoprotein which is 
e labo ra ted  and released  into the 
agar. T he m arrow  from  the d onor is 
w ashed and suspended in a second 
agar layer called the overlayer in a 
35 m m  petri dish w hich is then  incu­
b ated  in a hum idified atm osphere  
containing a fixed am ount of carbon 
dioxide at 37°C. T he appearance  of 
clusters and colonies are  d e te r­
m ined at days 0, 3, 7, 10 and 12. By 
defin ition , clusters contain  betw een
3 and 49 cells, w hite colonies have 
m ore than  50 cells p resen t.

U nder norm al circum stances the 
earliest evidence of in vitro m arrow  
grow th is evident betw een day 3 
and 7, bu t the  optim al colony clus­
te r ra tio  has been  recorded  in our 
laboratory  at day 10. In each o f the 
patien ts discussed in the case 
studies norm al num bers o f colonies 
and clusters w ere dem onstrab le  at 
this tim e, establishing th a t com ­
m itted  haem atopo ie tic  stem  cells, at 
least for the m onocyte m acrophage 
line, w ere p resen t in norm al num ­
bers. E xperience has dem onstra ted  
that such in vitro grow th patterns 
co rre la te  w ith the  supply of ade­
quate  num bers of stem  cells as re ­
flected in uniform  engraftm en t of 
patien ts w here sensitisation has not 
previously taken  place.

DISCUSSION
Bone m arrow  transp lan ta tion  has 
becom e increasingly successful, es­
pecially in the last decade. This 
im provem ent reflects bo th  a be tte r 
appreciation  of the need to  m atch 
donor and  recip ien t at the m ajor 
h istocom patibility  com plex and  a
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clearer understand ing  of the im m u­
nobiology of the  p rocedu re , p a rti­
cularly in providing a sufficient 
num ber of haem atopo ietic  stem 
cells to  bring abou t m arrow  recon­
stitu tion . N evertheless, as these two 
im portan t variables have been  m an- 
a g e d ,  n e w  c h a l l e n g e s  h a v e  
em erged.

It has becom e ap p aren t th a t p rior 
exposure to  b lood or blood group 
antigens may lead to  isoim m unisa­
tion in the recip ien t and subsequent 
g r a f t  r e j e c t i o n .  A c c o r d i n g l y ,  
patien ts being considered  for tran s­
p lan ta tion  should  be re fe rred  early 
to  a transp lan ta tion  cen tre  so that 
this essentially iatrogenic com plica­
tion may be avoided.

A  second source of failure now 
am enable to  trea tm en t is th a t of 
th rom bocytopenic  haem orrhage. 
W ith the steady im provem ent of 
technique for allogeneic p la te le t 
transfusion , this com plication has 
dim inished in im portance. R eg re t­
tably, this advance may be a two- 
edged sw ord in th a t p la te le t transfu ­
sions may be used indiscrim inately 
in the  short te rm  in the hope that 
conservative therapy  may allow 
spontaneous m arrow  recovery to 
occur, particularly  in pa tien ts with 
severe acute aplastic anaem ia. In 
this s ituation  the problem s of isoim ­
m unisation  are enorm ous. P latelet 
survival m ay be sho rtened  and  the 
op tion  of transp lan ta tion  m ay be 
lost by inadverten t stim ulation  of 
a n tib o d y  p r o d u c t io n  d ire c te d  
against donor cells.

W ith control of th rom bocy to ­
p e n ic  h a e m o r r h a g e ,  in f e c t io n , 
usually bacteria l, has taken  over as 
the m ajo r cause o f m orbidity  and 
m ortality  in the  transp lan t pa tien t. 
Two m ajor factors con tribu te  to  the 
propensity  to  infection. Firstly, in 
patien ts w ith severe acute aplastic 
anaem ia, severe granulocytopenia 
is part of the  disease and  m any of 
these patien ts reach  the transp lan t 
cen tre  w ith estab lished  infection, 
com m only o f the resp ira to ry  tract. 
Secondly, the conditioning regi­
m ens aim ed at dim inishing host 
im m une com petence in o rd e r to  fa­
cilitate graft acceptance superim ­
pose im m une destruction  of the 
host upon p re-ex isten t g ranulocyto­
penia.

CURATIONIS

Since engraftm ent should not be 
a p rob lem  in properly  selected 
donors w ho have not been  prev i­
ously isoim m unised, it follows that 
carefully selected  allogeneic p la te ­
let and granulocyte support occu­
pies a crucial role in determ ining  
the success of any m arrow  tran s­
p lan tation .

The infusion of buffy layer to 
boost the num ber of stem  cells 
given to  the  pa tien t is theoretically  
sound. H ow ever, recent evidence 
suggests th a t this particu lar m a­
noeuvre is less helpful th an  prev i­
ously an tic ipated , particularly  if 
adequate  num bers o f stem  cells are 
collected in the initial graft.

N evertheless, the provision of 
w hite cells and  p late le ts during the 
first w eek following transp lan ta tion  
has notably im proved the general 
condition of the  patien ts. U ntil such 
tim e as a random ised  prospective 
study becom es available, the advan­
tages are sufficiently a ttractive for 
us to  continue w ith this p rocedure.

O f a less controversial na tu re  is 
the use of allogeneic granulocyte 
support in the  patien t w ho is pyrex- 
ial and pancytopenic following 
transp lan ta tion . D espite  sugges 
tions tha t the fever may be related  
to  neu tropen ia  per se ra th e r  than  in­
fec tion16, and the suggestion that 
prophylactic granulocyte transfu ­
sions are not helpful, o u r own ex­
perience has been otherw ise. It re ­
m ains to  be de te rm ined  by p rospec­
tive random ised  study w hether the 
provision of adequate  num bers of 
functionally in tact granulocytes to 
the infected n c u t fS ^ f f i j f f j^ ^ n t  fol­
lowing m arrow  tran sp lam áíjp n  can 
be safely om itted .

MXMJCLtJSION

f r p ï iv ^ té h t  experi- 
enceIfftaM w flffiuwon of buffy layer 
contain ing granulocytes and p la te ­
lets, bo th  rou tinely  in the  w eek fol­
lowing transp lan ta tion  and subse­
quently  for the indications of fever 
and haem orrhage, is beneficial in 
the bone m arrow  tran sp lan t recipi­
ent. W e em phasise the need  to  
m aintain rigid quality  contro l in 
num ber and function o f cells trans­
fused, to  recru it an ad eq u ate  donor 
panel, and  to  m aintain a highly 
tra ined  nursing staff to  op era te  an 
active Cell Support Section as an in­
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tegral p art o f a clinical bone 
m a r r o w  t r a n s p l a n t a t i o n  p r o ­
gram m e.
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DIE ROL EN TAAK VAN DIE SWART 
G E M E E N S K A P G E S O N D -  
HEIDVERPLEEGSTER IN LEBOWA, 
VENDA EN GAZANKULU
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M et hierdie navorsingstudie is in die lig van die wêreld- 
beskouing gesondheid vir alm al teen die jaar 2000 
gepoog om die rol en taak  van die Swart gem eenskap- 
verpleegster in L ebow a, V enda en G azankulu  te 
bepaal.

D ie navorsing het aan  die lig gebring dat die ver- 
p leegster in die b e trokke  sta te  die sleutelrol speel in die 
lewering van 'n  om vattende prim êre gesondheidsorg- 
diens aan 'n  groot deel van die bevolking. H aar rol en 
taak is teen  die ag tergrond  van die agrogeografiese-, 
ekonom iese- en dem ografiese fak tore  van die onder- 
skeie lande beskou. O m dat al drie lande beskou word 
as ontw ikkelende lande, speel dié fak to re  'n deurslag- 
gew ende rol in die gesondheidstatus en -dienste.

Die invloed van die sendelinge, die beleid van die 
R epubliek  van Suid-A frika en die siening van die 
W G O  m et betrekk ing  to t gesondheid  op die dienste 
van die state is bespreek . Die organisasie —  beheer. fi- 
nansiering, aard  en om vang van bestaande gesond- 
heidsdienste is kortliks u iteengesit.

’n O ntled ing  van die gesondheidsm annekrag  het die

p roblem atiek  van die ernstige tek o rt aangedui en is die 
rol en taak  van die gem eenskapsverp leegster teen  h ie r­
die ag tergrond  bespreek .

D ie persoonlike eienskappe van die gem eenskapver- 
p leegster is on tleed  en het in teressan te  feite aan die lig 
gebring.

Statistiese on tled ing  van g erekenariseerde  gegew ens 
van die instrum ent het die huidige om vattende rol en 
taak  van die gem eenskapsverp leegster gereflek teer. 
H ieruit blyk dat sy veral b e trokke  is in gesondheids- 
voorligting, p rim êre kliniese funksies ten  opsigte van 
m oeder- en k indersorg , inslu itende k raam dienste  en 
gesinsbeplanning, sorg van die skoolk ind , volw assene 
en b e jaard e , terw yl sy in ’n m inder m ate betrokke is by 
bevoegdhede soos onderrig  van student- en leerlingver- 
pleegkundiges en adm inistratiew e aangeleen thede.

D ie w erklike en  po tensiële  rol en taak  van die ge­
m eenskapsverp leegster is on tleed  en bepaal m et inag- 
nem ing van fak to re  w at gem eenskaps- en  gesondheids- 
p roblem e beinvloed. O p grond hiervan is aanbevelings 
m et be trekk ing  to t die benu ttm g, opleid ing en voorbe- 
reiding van die verskillende kategorieë  gem eenskaps- 
verp leegsters gem aak sodat sy ’n professioneel w eten- 
skaplik gefundeerde gem eenskapsdiens kan lew er m aar 
ook om  die bevolking op te voed  to t selfsorg en aan- 
vaarding van veran tw oordelikheid  vir hul eie gesond­
heid.

A lleen op dié wyse kan die gem eenskapsverpleeg- 
sters van L ebow a, V enda en G azankulu  hoop om  die 
strategic gesondheid  vir alm al teen die jaar 2000 te ver- 
wesenlik.
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Personnel adm inistra tion  is a relatively new discipline 
w ithin the in ternational health  service industry. The 
need for p rofessional personnel adm inistration w ithin 
the health  services of South A frica has not yet been 
fully recognised. This is evidenced in the dearth  of 
lite ra tu re  and the  absence o f train ing courses and posts 
w ithin the  hospital services.

In this thesis, an overview  of nursing personnel adm i­
nistration  is p resen ted  ra th e r than  an in-depth  study of 
any single aspect. The discussion is re la ted  to  the p re ­
sent and fu tu re  needs of the  profession as they are p e r­
ceived, specifically in re la tion  to  hospital practice. The 
em phases which em erge do not necessarily coincide 
with those which are presen tly  receiving priority  in the 
field of personnel adm inistra tion  in general, although 
som e of these trends have been  m entioned.

T he thesis is in tw o parts. P art O ne is an overview  of 
N ursing A dm in istra tion  in South A frica, and shows 
tha t although the nurse qualified in adm inistration oc­
cupies a position  w ith im m ense scope and poten tia l in 
the profession and in society, this has not been evi­
denced in the train ing and  developm ent program s for 
nursing adm inistra tors. T he history o f nurse adm inis­
tra to r train ing  and  re la ted  legislation is traced  and com ­
prehensive discussion of con tem porary  education  in 
nursing adm inistra tion  in South A frica is included. P ro ­
posals for m ore app rop ria te  courses, in line with in te r­
national trends, are  m ade. Statistics are quo ted  in sup­
port o f sta tem ents w herever possible. The national 
m anpow er situation in re la tion  to  nurse adm inistrators 
is given and  is cause for concern. T hese figures would 
seem  to confirm  the  fact th a t the crucial role of good 
m anagem ent as a precond ition  of good care has yet to 
be fully recognised. T he w riter highlights the need for 
in-depth  study o f the  role o f the  nurse adm inistrator.

The second p art form s the m ajo r po rtion  of the thesis 
and is divided in to  eight chap ters. T he opening chap ter 
m akes a case for hospital personnel adm inistration and 
describes how this m ay be im plem ented . T he role of 
the nurse personnel adm in istra to r is in troduced  and 
this is expanded  in each of the  chapters which follow. 
C onsiderable a tten tion  is given to  wastage and 
absenteeism  am ongst nurses, and  staff recru itm ent and 
selection. This is done w ithin the context of nurse m an­
pow er p lanning. T he discussion includes an extensive 
survey of the  lite ra tu re  and an analysis of the situation 
in South A frica. Statistical da ta  support the discussion 
throughou t.

T he estab lishm ent of a central registration and ad­
mission cen tre  is p roposed . Such a cen tre  would supply 
inform ation on nusing and nurse education ; clarify ad­
mission criteria , adm inister psychological, m edical and 
o ther exam inations w here requ ired . In  addition com ­
plete records o f bo th  applicants and adm issions would 
be available. S tudies of applicants to  nurse train ing p ro ­
gram s are  urgently  requ ired  because of the ir relevance 
to recru itm ent.

T he need  fo r s tandard ised  m ethods for classifying 
and m easuring w ithdraw al am ongst nurses for use by 
the profession and em ployers is highlighted. U ntil such 
m easures are  available and in use nationally , and 
indeed  in ternationally , com parative analyses are not 
possible.

A lthough generalisations cannot be m ade from  the 
studies which are  review ed, the  aspect which em erges 
as being of g rea test significance in w astage is the  organ­
isational env ironm ent which includes the associated ad ­
m inistrative p rocedures.

T he ch ap te r on recru itm en t and selection reviews 
trends over the  past tw o decades in re la tion  to  student 
and pupil nurse train ing  and  reveals considerable racial 
variations w ithin the  d ifferen t courses. The effect of the 
in troduction  of a s tandard  10 o r equivalent certificate 
for en trance  to  studen t nurse train ing  is exam ined. R e­
cru itm ent to  the profession w ould appear to  be inad­
equate  and the  need for scientific m easures for assess­
ing m anpow er requ irem en ts are  evident. T he advis­
ability of recruiting  m atu re  studen ts and the training 
program s which w ould be requ ired  are m entioned 
briefly. L im ited a tten tio n  is given to  selection p roce­
dures because the  focus has been  shifted  from  such p ro ­
cedures (o r the lack of them ) as the prim e reason for a t­
trition  and quality  of perfo rm ance, to  a m ore balanced 
perspective which includes all aspects of the ecology of 
the  learning process.

A  short chap ter on job  analysis is follow ed by a chap­
te r on staff developm ent and  education  in which a tten ­
tion is focussed on o rien ta tio n , leadersh ip  and organis­
ation developm ent. T he need  to  take cognisance of the 
social influences in the  w ork environm ent w hen design­
ing program s is em phasised . F unctional and  dysfunc­
tional consequences of leadersh ip  train ing are m en­
tioned  and the  fu tu re  trends affecting staff de­
velopm ent and  education  are  sum m arised.

Perform ance appraisal is review ed in ch ap te r seven 
and the developm ental purposes of appraisal are em ­
phasised.

In the conclusion the w riter specifies areas requiring 
fu rther research , and  states tha t the nursing profession 
m ust de liberate ly  e n te r  the  field of personnel adm inis­
tra tion  if the  nurse is to  m aintain  quality in nursing 
care , since this is directly  re la ted  to  the quality of nurs­
ing adm inistration.
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