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Over recent years there has been a great
increase in the survival of very low birthweight
(VLBW) babies, and up to 8% of these might
be expected to develop acute renal failure.1 2
Few such infants have primary renal disease; in
most it is secondary to other serious medical or
surgical conditions, including birth asphyxia,
hyaline membrane disease, necrotising entero-
colitis, and major cardiac surgery.2-" Most
infants with acute renal failure can be success-
fully managed by careful attention to fluid and
electrolyte balance, but in some that is not
enough. A refinement in dialysis techniques
has allowed some VLBW infants to be treated
by peritoneal dialysis, haemodialysis or ultrafil-
tration. On page 162 we describe a further
haemodialysis modification that is intended for
use in small babies, including those weighing
1000 g or less.
The aims of this article are twofold: to

review the diagnosis and management options
of VLBW babies with acute renal failure; and
to consider some of the ethical issues these
treatments inevitably raise.

Diagnosis ofacute renal failure
Acute renal failure is usually diagnosed in
preterm infants by a significantly increased
plasma creatinine concentration, or by oliguria,
defined as an hourly urine flow of <0 5 ml/kg.5 6
Plasma creatinine in the first two days reflects
maternal concentrations, and acute renal
failure then may be better defined by a rising
plasma creatinine.5 Incipient and established
renal failure may be differentiated by the frac-
tional excretion of sodium (FENa) which is the
fraction of the sodium filtered at the glomeru-
lus that appears in the urine. It is readily
calculated from the sodium and creatinine
concentrations of a plasma (P) and urine (U)
sample, assuming any urine is being produced:

FENa %=U/P sodium concentrationx
PIU creatinine concentrationX 100.

Infants with incipient renal failure typically
have an FENa of less than 3%,2 5 12 with some
as low as 1%,13 while infants with established
renal failure have much higher values. A low
FENa indicates that the tubules are capable of
active sodium reabsorption; in babies treated
with frusemide the FENa may be less reliable.

Clinical management is more often deter-
mined by the urine flow rate than by whether

the acute renal failure is categorised as
incipient or established renal failure. A useful
test is to observe the response to frusemide,
1-5 mg/kg, given after a fluid challenge where
necessary.5 13-16 After a poor response there is
no value in repeating the dose because
frusemide is renally excreted and will remain in
the circulation for a considerable time. Some,
but not all, babies with incipient renal failure
will have a diuresis; this is often maintained,
and renal function usually improves. If a baby
does not have a diuresis further medical
treatment should be considered.
Many babies with acute renal failure develop

fluid overload with peripheral and pulmonary
oedema, so a volume challenge is not always
appropriate. Some ill babies, however, develop
increased capillary permeability which results
in a reduced circulating volume and gross
peripheral oedema, but no pulmonary oedema;
the extent of peripheral oedema or weight gain
can be misleading. Central venous pressure is
the ideal guide to fluid administration, but is
seldom available except after cardiac surgery.
In practice, up to 20 ml/kg is usually advised in
babies without clinical evidence of pulmonary
oedema.6 13 15

A renal tract ultrasound examination is
useful to exclude primary abnormalities that
would benefit from specific treatment (such as
urethral catheterisation for posterior urethral
valves), or which might influence attitudes
to management, such as recessive polycystic
kidney disease. Even after a period of normal
renal function an ultrasound scan is helpful -
for example, to exclude renal vein thrombosis.

Medical treatment
Most acute renal failure in VLBW babies is
secondary to other medical or surgical prob-
lems; attention must be given to improving the
primary condition. Many babies are hypoten-
sive and require inotropic support. Dopamine
infused at 2 ,ug/kg/minute may improve renal
function and blood pressure, even in very sick
infants. 17

Although dialysis is usually started because
of abnormal plasma biochemistry, especially
for high potassium concentration and acidosis,
it is usually a reduced urine flow that precipi-
tates the critical problem. Oligoanuria both
reduces potassium losses and limits the admin-
istration of fluid, and hence of glucose and
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bicarbonate, worsening the hyperkalaemia.
Babies with acute renal failure but without
oliguria have a much better prognosis.2 6 15 18
In our experience babies with large non-renal
fluid losses, such as diarrhoea or from chest
drains after thoractomy, can be relatively
easy to manage without dialysis; the losses
contain potassium and can be replaced with
appropriate intravenous fluids.

It is essential to restrict fluids in oligoanuric
babies to minimise oedema. Fluids with a high
glucose concentration must be used to prevent
hypoglycaemia and minimise catabolism; the
anabolism due to the high growth rate in
neonates has been described as the 'third
kidney'. Phlebitis is unusual with peripheral
infusions of less than 10% glucose, but central
access is usually needed to infuse 20%
glucose. Many drugs, including inotropes, can
be administered in 20% glucose, and a daily
infusion of 60 ml/kg will provide over 8
mg/kg/minute glucose. Close attention must
be paid to the electrolytes administered.
Though it may be possible to formulate a
single intravenous fluid to administer to a
baby over a day, we prefer to administer two
or three fluids, each designed to balance a
particular loss. Although this may appear
unwieldy, it allows clear decisions to be made
about changing the fluid infusion rates accord-
ing to changes in losses. We administer the
estimated insensible loss19 as 20% glucose
without sodium (with or without added
drugs). The second infusion replaces
measured fluid losses volume for volume, and
is prescribed according to the fluid lost; it
is essential to measure and not guess the
electrolyte concentrations of the losses. The
third fluid is used only when the replacement
of insensible plus measured losses does not
provide sufficient fluid volume ('space') to
meet the baby's fluid needs - for example, for
glucose or drug administration. This fluid
must be isonatraemic because without dialysis
it will be retained; dilutional hyponatraemia is
common in oliguric babies given glucose
infusions with little or no sodium.
Isonatraemic solutions can be tailored by
adding 30% sodium chloride (5 mmol/ml) or
8-4% sodium bicarbonate (1 mmol/ml).
Infusions of 20% albumin may be used to cor-
rect hypoalbuminuria, and fresh frozen plasma
to correct clotting abnormalities. Appropriately
modified total parenteral nutrition should be
introduced after 24 hours.

If these measures are inadequate to control
hyperkalaemia, there are few non-dialysis
options that are safe and effective. The
cardiotoxic effects of hyperkalaemia may be
reduced by correcting the plasma calcium and
magnesium concentrations.5 15 The benefits of
sodium-potassium ion exchange resins may be
short lived, or complicated by sodium over-
load,5 15 and they may be completely ineffec-
tive in VLBW babies.20 2' Insulin and glucose
infusions have also been advocated,'5 but this
can cause profound hypoglycaemia.5 I2
adrenoreceptor agonists reduce hyperkalaemia
in older children,22 but this has not been
reported in newborns.

Dialysis or filtration?
The term dialysis refers to the process of
removal of plasma solutes, such as potassium
and urea, by diffusion down their concentra-
tion gradients across a semipermeable mem-
brane. It does not depend on the movement of
water. The membrane may be a synthetic one
with blood and dialysis fluid pumped on oppo-
site sides (haemodialysis), or it may be the
peritoneum separating the splanchnic blood
from fluid instilled into the peritoneal space
(peritoneal dialysis). In contrast, the term fil-
tration refers to the removal by convection of
protein free plasma water across a membrane.
The filtered water contains other plasma
solutes at a concentration similar to plasma
and can be thought of as glomerular
filtrate equivalent. The driving force for filtra-
tion may be the hydraulic pressure across a
synthetic membrane generated within a blood
circuit, or the osmotic pressure between
plasma and dialysis fluid in peritoneal dialysis.
The terms haemofiltration and haemofiltrate
are sometimes used when the filtration is
achieved using a blood circuit, whereas the
terms ultrafiltration and ultrafiltrate describe
filtration using either method. Some treat-
ments result in pure dialysis, and some in pure
filtration, but in most situations a combination
of both is achieved.
The decision to dialyse a VLBW infant is

usually made because medical treatment has
failed, or is approaching its limits, and is
usually based on acidosis, hyperkalaemia,
hypoglycaemia, or pulmonary oedema. Gross
truncal oedema may embarrass ventilation, but
is seldom the sole indication for dialysis.

Dialysis is always invasive and must be
considered with care. We usually repeat the
cerebral ultrasound scan and review the
neurology and overall outlook for the baby,
insofar as it can be assessed, before deciding to
dialyse. If the baby has a very high probability
of severe mental handicap we do not treat.
Though radionuclide scintigraphy scans may
predict renal death by failing to show renal
blood flow,6 they are impractical to arrange for
sick VLBW infants in many units, and false
negative results occur.6 23

Ideally, dialysis or filtration in a VLBW
infant should provide continuous gentle fluid
and solute clearance rather than the infrequent
bursts of rapid clearance that stable older
children are subjected to on standard
haemodialysis. The choice of modality will
depend on local expertise and preference, on
any access catheters that the baby might
already have, and on particular medical or
surgical contraindications. Few authors dis-
agree24 that, where possible, peritoneal dialysis
is the treatment of choice.5 7-9 1113-162025-28

Peritoneal dialysis
The major advantages of peritoneal dialysis are
the relatively easy access and its technical
simplicity. Babies receiving peritoneal dialysis
require highly skilled medical and nursing
support, but can be managed by most special
care nurseries with direct supervision from a
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paediatric nephrologist. Peritonitis is the
biggest risk.7 8 13 29 We examine effluent fluid
daily by microscope and culture and add
intraperitoneal antibiotics at the earliest
suspicion.

Access for peritoneal dialysis is more diffi-
cult in VLBW infants than in older subjects.
Rigid catheters can perforate the bowel,29 and
the side holes of some extend so far that they
have to be shortened.20 Peritoneal dialysis
catheters depend on a snug skin fit to prevent
leaks; the inelastic abdominal wall in VLBW
babies leads to a high incidence of leakage in
percutaneously and new surgically placed
catheters.4 7 9 11 16 29 We have advocated
percutaneous insertion of silastic 16 FG
Tenckhoff catheters through a peel-away
sheath after a 40 mi/kg pre-fill.30 However, the
sheath overdilates the entry hole and increases
the incidence of leakage, so we now insert a 13
FG Tenckhoff first, and replace it with a 16
FG Tenckhoff through the existing hole with-
out further instrumentation if it leaks. The
omentum causes more problems with peri-
toneal dialysis fluid drainage in babies than in
older children9 31; we think this is also the case
for VLBW babies. Peritoneal dialysis is usually
considered impractical in infants after laparo-
tomy,16 though it has been reported.28 There
are no reports of its use after more complex
abdominal surgery, such as the babies we
describe on page 162.
Most authors use 10 to 20 mi/kg cycle

volumes initially, increasing to 40 mi/kg if
tolerated.8 15 28 Larger volumes increase
dialysis efficiency, but may splint the
diaphragm.20 These volumes are smaller than
the minimum needed for most automatic
cyclers. However, manual circuits are readily
available, and small cycle volumes mean that
dialysis bags seldom need changing, so
reducing the risk of peritonitis.
The large peritoneal surface area to body

weight ratio in preterm infants gives a theoreti-
cal advantage, increasing dialysis efficiency.
Although peritoneal dialysis is usually effec-
tive,4 7-9 11 it may fail in two ways. First, infants
with a poor cardiac output may have insuffi-
cient gut perfusion to permit dialysis exchange;
neither fluid nor solutes are removed.4 Second,
infants with increased capillary permeability,
perhaps following sepsis, may have increased
peritoneal membrane permeability. Although
this leads to more rapid solute removal, cor-
recting hyperkalaemia very efficiently, ultrafil-
tration may fail.16 Removal of water depends
on the peritoneal dialysis glucose creating a
high osmolar gradient between plasma and
dialysis fluid; an increased permeability may
permit rapid glucose absorption and loss of the
gradient. Hyperglycaemia is a risk, especially if
a higher peritoneal dialysis glucose content is
used in an attempt to produce an ultrafiltrate32;
typical concentrations used are equivalent to
between 76 and 214 mmol/l. A high glucose
fluid does not always improve ultrafiltration4 16;
if it does it may be necessary to infuse intra-
venous insulin to maintain euglycaemia.4 14
Most commercial peritoneal dialysis fluids

contain lactate rather than bicarbonate

because of greater stability, and to avoid pre-
cipitation of calcium and magnesium. Hypoxic
babies may be unable to metabolise lactate suf-
ficiently quickly and their acidosis may worsen
on dialysis. They can be dialysed with a mix-
ture of intravenous solutions including bicar-
bonate; calcium and magnesium need to be
given intravenously.'4 33 We routinely start
peritoneal dialysis in our sickest newborns with
these bicarbonate solutions,'3 but others have
not found this to be necessary.4 111620

Haemodialysis and haemofiltration
All haemodialysis and filtration techniques in
VLBW infants should be performed con-
tinuously or frequently to avoid violent swings
of fluid volume and biochemistry; few authors
report using standard intermittent haemo-
dialysis in babies.'0 34 35 All very small ultra-
filters and dialysers are of hollow fibre design
with parallel capillary membranes packed into
a plastic cylinder. Several have good ultrafiltra-
tion and dialysis characteristics and can be
used for either purpose: I will refer to them
all as filters. One of the most widely used
(minifilter, Amicon)3"' has a blood priming
volume of only 6 ml and large diameter capil-
laries which give minimal resistance to flow,
but a small membrane surface area of 0-015
m2. The larger minifilter-plus has a blood
volume of 15 ml and a surface area of 0O08 m2
because it has finer fibres in a larger cylinder.
Amicon have an industrial product42 that
combines the minifilter casing with minifilter-
plus fibres, giving a prime volume of 6 ml and
a surface area of 004 m2; this may be the best
filter for VLBW babies.

FILTRATION
Ultrafiltration - the removal of plasma water
by convection - can be used to reduce fluid
overload. Because solute is removed simulta-
neously, ultrafiltration can also be used to
adjust plasma biochemistry by removing extra
volume and replacing it with fluid at appro-
priate electrolyte concentrations. At yet higher
rates of filtration and replacement (40 ml/hour
in a 1 kg baby, for example) a normal
glomerular filtration rate can be simulated, but
great care is needed because small errors can
produce dramatic swings in biochemistry.

DIALYSIS
Because dialysis depends on solute diffusion
rather than the removal of water, biochemical
abnormalities may be quickly corrected; to
maximise efficiency the fluid is pumped
countercurrent to the blood. The ultrafiltrate
volume is less easy to measure during dialysis
and ultrafiltration than during pure filtration
because it mixes with a much larger volume of
effluent dialysis fluid. This can be overcome by
controlling separately the inflow and outflow of
dialysis fluid with dialysis or intravenous peni-
staltic pumps.24 4' 43 The total flow is adjusted
to produce the biochemical clearance required
- for example, in a 1 kg baby, a flow of 50
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ml/hour and solute clearance efficiency of80%
would simulate a normal glomerular filtration
rate of 40 ml/hour, or 0-67 mI/minute/kg.'3
The outpump is adjusted to remove the
infused volume of dialysis fluid plus the desired
ultrafiltrate. In the method described on page
163 the dialysis fluid can be recirculated
because its volume is large compared with the
baby's fluid volume; the ultrafiltrate is deduced
by weighing the fluid tank.

CIRCUIT CONFIGURATIONS AND ACCESS
The names and initials used for different
dialysis circuits are often confusing.44 In con-
ventional circuits the blood flow through the
filter comes directly from and returns directly
to the baby's blood vessels. The flow rate has
to be relatively high to permit efficient dialysis
and filtration and to prevent clotting. Heparin
is usually needed to prevent clotting, and most
authors aim to increase the activated clotting
time minimally, measured at the cotside. We
are unaware of prostacycline being used for
infant dialysis.
The simplest circuit consists of a filter con-

nected between an arterial and a venous line;
the baby's heart provides the energy for
continuous arteriovenous haemofiltration
(CAVH).36 37 44 If fluid is also passed
through the filter then dialysis is added
which may increase urea clearance severalfold
(CAVHD).24 37 39 40 CAVH(D) requires a
large arterial cannula and a systolic blood pres-
sure of about 45 mm Hg to produce adequate
flow.'5 24 An umbilical arterial catheter may
sometimes provide an easy route for
access. 0 24 27 34 35 Femoral arterial puncture
can be prohibitive in a mature baby45; inserting
an arterial line into an oedematous VLBW
baby is daunting and seldom produces suffi-
cient flow. We have seen older children require
femoral artery repair after prolonged CAVHD;
VLBW infants are likely to fare worse.
With only venous access a circuit with a

blood pump and bubble trap must be used.
This can provide continuous venovenous
haemofiltration (CVVH)38 to which dialysis
may also be added (CVVHD).2441 A blood
pump may also be needed in a CAVH(D) cir-
cuit if the blood pressure is inadequate; four of
nine newborns were reported to need pump
assistance, though two babies weighing 1-3 kg
or less did not.36 37 39 44 Some authors use two
venous sites,27 38 but most use dual lumen
catheters.' 024 We favour a 1 mm internal
diameter single lumen silastic central line for
CVVHD in VLBW babies, using a dialyser
pump in 'single-needle' mode. This is because
the fluid flow rate through a tube varies with
the fourth power of the radius; the flow
through a single lumen is much greater than
the combined flows through two lumens, each
with half the radius. A 30 cm line, 1 mm
internal diameter, contains a volume of
only 0-24 ml; the common fluid path volume
can be under 0 3 ml, so recirculation is

The syringe driven ultrafiltration/dialysis
circuit (SDU(D)) described on page 163 of

this journal is different in principle from stan-
dard ones. Blood is syringed to and from the
baby at whatever speed is imposed by the
access line, but the flow through the filter is
independent of this. Because blood is syringed
in both directions through the dialyser capillar-
ies, there is not a pure countercurrent arrange-
ment. The manual technique is tedious to
perform, but an automated version is being
developed.

EXTRACORPOREAL VOLUMES
By extrapolation from older patients an extracor-
poreal circuit of less than 10% of the total blood
volume (<8 5 ml/kg) is recommended.24 27
Because VLBW infants have a high risk of
needing a pumped circuit, and because the
smallest conventional lines range from about
20 to 80 ml,27 most standard circuits require
priming with blood. With the SDU circuit the
priming volume is 6-34 ml plus the syringe
stroke volume; even in the 630 g baby we
describe, a 2 ml stroke meant her extracor-
poreal volume was 13 6% ofblood volume. We
did not prime the circuit, and her clinical
observations did not alter acutely when SDU
was begun.

BLOOD PRIMING
Few details are available of the type of blood
products used: most authors simply report using
either albumin solutions, plasma, blood, or a
mixture of plasma and blood.10 24 35 36 41 44
Warnings are given about the risk of high potas-
sium in prime blood, even up to 20 mmoll,24 27
but no mention is made of the pH or calcium
concentration. We have seen a stable baby
receiving CVVHD suddenly become brady-
cardic and die immediately after reconnection
to a new circuit primed with fresh frozen plasma
and packed red cells with acid-citrate-dextrose
that had a normal potassium concentration. We
attribute this to sudden hypocalcaemia caused
by the citrate anticoagulant. Subsequent very
prolonged attempts to pre-dialyse circuits failed
to produce acceptable calcium or pH values.
We have since used fresh whole blood anti-
coagulated with heparin to prime circuits,
drawn and tested by the National Blood
Service. Blood packs from 10 donors had
normal haematology and biochemistry values
until 12 hours, when the potassium had risen to
the range 3-95 to 5-29 mmol/l.

Ethical considerations
Most VLBW infants who develop acute renal
failure resistant to pharmacological treatment
will die without dialysis, but it is far from
certain that they will live with dialysis. The
treatment itself is not without hazard, and such
babies remain at risk from other factors.
Dialysis in these circumstances provides a ray
of hope.
The preservation of life as an underlying

presumption of the goals of medicine is not
irrefutable,46 and the so-called right to life is
not absolute.47 Given the uncertainty of
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outcome for these children, the decision
whether to give or withhold consent to treat-
ment will rest with the parents as agents for the
child. Where a couple refuse consent for trans-
fusion for their child because of adherence to
the Jehovah's Witnesses doctrine, paediatri-
cians would have no hesitation in resorting to
legal action to overturn this decision, but
parents may refuse treatment where they
reasonably believe that it is not in the child's
best interests. For VLBW children with acute
renal failure, it would be hard to justify a chal-
lenge to parental choice because the issue is
not clear-cut. However, we believe that, after
hearing the parents' views, and after team con-
sultation, the responsibility to make the final
decision should be seen to rest with the doctor
in an effort to minimise the parents' feelings of
guilt.
Where do the child's best interests lie? It is

hard to separate her interests from those of her
parents. An enthusiastic team might sway the
parents to see the choice as between certain
death and a slight chance of life, but this is too
simple. For many, death will still occur, but at
a later date. This gives the parents a chance to
touch the child, grow more fond of her, and
become part of her struggle for life. Is this an
act of cruelty for families whose hopes will have
been raised only to be dashed? Alternatively, is
this a welcome opportunity to relate, bringing
greater meaning to a life, albeit for a brief
period? Such a dichotomy cannot do justice to
the ambivalent feelings of pain and joy which
families in such a situation may experience.
They may themselves be surprised by the
strength of unexpected feelings which are
unleashed, both positive and negative. In such
cases the principles of beneficence and non-
maleficence can support either treatment
option.
There may be doubts about the allocation of

resources to such treatment, illustrated by a
neonate in the USA who had exhausted his
lifetime maximum insurance cover of $750 000
by 15 months.48 In the UK's publicly funded
system there is no such transparently
explicit maximum. There may be injustice in
enormous expenditure on one person, but we
have no agreed formula to determine what
constitutes 'enormous'. By the time dialysis is
considered in a VLBW neonate, typically there
has already been a large financial investment,
as well as an emotional commitment by staff
and parents, which may create pressure to add
another layer of treatment that is hard to resist.
The involvement of another clinician at this
stage provides the chance to pause and reassess
the situation. This may hold in check the
pressure to treat.
Some of the uncertainty in answering the

ethical questions raised by this group of
patients reflects the uncertainty of their
medical outcome. Prognosis assessment is not
a hard science, and doubt will persist in indi-
vidual cases, however robust the group statis-
tics. Having to deal effectively with uncertainty
in clinical and ethical matters is an inevitable
feature of modern medicine,49 but the reduc-
tion of uncertainty remains a sound objective.

Guidelines have been suggested for non-
treatment in neonatal medicine that envisage
three situations of potential disagreement
between parents and clinicians.50 In the first,
clinical opinion is that non-treatment cannot
be justified, and refusal of consent by parents
should lead to wardship proceedings. In the
second, the clinical consensus is that the prog-
nosis is so bad that continued treatment cannot
be justified; parental insistence on life-prolong-
ing treatment is neither a moral nor legal basis
for compliance with their wishes. In the third,
prognosis may be poor, but indeterminate
enough to give the infant the benefit of the
doubt where clinicians are disinclined to do so
but parents are committed to treatment. There
must surely be a fourth situation in which the
prognosis is similarly poor but indeterminate,
but the parents are unwilling to consent to
treatment while clinicians feel that on balance
it is worth a try. Treatment cannot be given
without parental consent, and there may not
be quite enough evidence to justify wardship
proceedings. In such circumstances clinicians
must acquiesce with as much grace as they can
muster, but are likely to remain dissatisfied
with the outcome. The VLBW children we
have discussed may fall into either the third or
fourth categories.

Roberton makes an impassioned case for
treating babies over 500 g or 24 weeks, and
does not discourage the treatment of those
born as early as 22 weeks, nor of babies weigh-
ing less than 500 g.51 Although the absolute
number of seriously handicapped VLBW
survivors has increased in recent years, the pro-
portion of survivors with serious handicap has
not increased with the development of neo-
natal intensive care.52 There are few reports of
VLBW infants being dialysed for acute renal
failure. Two of four babies weighing 1 to 1-5
kg, and 13 of 21 babies weighing less than 1 kg
are reported to have survived peritoneal
dialysis,4 6 9 11 16 20 26 33 and two babies weigh-
ing 1 to 1-5 kg have successfully been
haemodialysed.364 There are no cases
reported of haemodialysis in babies less than 1
kg other than the ones on page 162 of this
journal. A survey of neonatologists and paedi-
atric surgeons in the Northern Region sug-
gested that about five VLBW infants were, or
could have been, candidates for acute dialysis
in 1994; this would project to over 90 for the
UK as a whole. In a similar national UK sur-
vey, paediatric nephrologists recalled treating
only seven VLBW babies in 1994.

Haemodialysis ofVLBW infants is not only
expensive in cash terms, but may also deflect
medical and nursing time from patients who
could benefit from conventional treatment,
and may increase the stress and suffering for
both parents and staff. This can only be justi-
fied if it can be shown to be effective.53 At
present the numbers are too small to judge. We
propose that a registry of VLBW babies with
acute renal failure and treated by haemo-
dialysis should be set up to audit outcome and
decide if treatment is justified. A negative
outcome would need to be reconsidered at
intervals in the light of other advances in care;

 on M
ay 18, 2023 by guest. P

rotected by copyright.
http://fn.bm

j.com
/

A
rch D

is C
hild F

etal N
eonatal E

d: first published as 10.1136/fn.73.3.F
187 on 1 N

ovem
ber 1995. D

ow
nloaded from

 

http://fn.bmj.com/


F192 Coulthard, Vernon

models that show that patients are 'certain to
die' will produce a self-fulfilling prophecy if
they are rigidly applied and not reassessed.

We thank Drs Catherine Chapman and Huw Lloyd of the
National Blood Service, Newcastle, for their enormous help in
testing the quality of anticoagulated blood to prime dialysis
circuits (and subsequently to organise a special donor service
for babies requiring dialysis).
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