Witness Statement Ref. No.| 008 /}

NAME OF CHILD: Adam Strain

Name: Robert Taylor

Title: Consultant Paediatric Anaesthetist

Present position and institution:
Consultant Paediatric Anaesthetist, Royal Belfast Hospital for Sick Children

Previous position and institution:
[s at the time of the child's death]
Same as above

Membership of Advisory Panels and Committees:
[Identify by date and title all of those between January 1995-December 2004]

1997-98, Provision of Paediatric Surgical Services Working Party,

30" September 1997, Regional Working Group on the care of Acutely [l Children; Sub-Group on
Paediatric Intensive Care

1997-2005, Local Advisory Paramedic Steering Committee,

1997-98, EH&SSB Working Party on Meningococcal Disease,

1999-20035, Sick Child Liaison Group,

Sept 2001-Jan 2002, Hyponatracmia Working Party,

2002, Paediatric Long-Term Ventitation Working Party,

Jun 2003-Feb 2004, Neonatal/Paediatric Interhospital Transport Working Party,
2003-20035, Chairman Clinical Audit Committee, RGH Trust

2002-2005, Member Clinical Ethics Committee, RGH Trust

Previous Statements, Depositions and Reports:

[Identify by dute and title all those made in relation to the child's death]

011-005-035,036 Statement to Coroner 30.11.95 (same as 059-067-155/156)
011-017-108-121 Deposition at Inquest 21.06.96

059-004-007 Note to Mr Brangam

(59-009-028 Note to Mr Brangam 07.06.96

059-036-071,072 Letter to Dr Murnaghan 08.05.96

059-053-108 Letter to Dr G Murnaghan 02.02.96

059-012-031,032 Fax to Mr Brangam 07.06.96

OFFICIAL USE:

List of previous statement, depositions and reports attached:

Ref: Date:

011-005-035 30.11.85 Statement

011-017-108 | 21.06.96 Deposition at the Inquest on Adam Strain
Transcript of oral evidence at the Inquest on Adam Strain
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Particular areas of interest
[Please attach additional sheets if more space is required]

1. Describe in detail your role in the preparation for the transplant surgery on Adam, including:
() meetings with other medical personnel
(i) information sought and provided to other medical personnel; and
(iii) calculations made,

(i) Iwas on call for RBHSC - Friday, Saturday & Sunday, which was a typical busy weekend. Prof
Maurice Savage phoned me on Sunday night 26™ November 1995, to inform me that a Renal
Transplant was scheduled on Adam Strain for early next morning. Twas informed that Adam
retained his native kidneys. I suggested coming in to assess him, but we concluded that relevant
information could be given by phone and that I would be required to start case at 06.00 hrs next
morning (058-003-005). This meant leaving home at 05.15 hrs on the 27" November 1995, to
prepare the patient, drugs and perform my pre-anaesthetic equipment checks.

During this phone call pre-transplant information was given and my many questions were
answered (058-002-002). However I knew I would have to make a more detailed examination of
the medical records and Adam before embarking on the transplant anaesthetic. It was agreed that
this would be best done early the following morning. I asked for 4 units of blood and to check
FBC/U&E, etc, fasting instructions, and a request to erect IV fluids at the usual maintenance rate.
The next morning, on 27" November 1995 I was told by a ward nurse thai blood tests and IV
fluids were not done because of poor venous access and repeated attempts had caused Adam to be
upset. At about 05.45 hrs I met with Adam and his mother and reviewed all available information
pre-operatively. I now discussed the effect of having no post-dialysis, U&E results and the impact
of no intravenous fluids for the fasting period of the previous two hours since his night feeds were
stopped with Dr Montague. 1 reviewed his fluid balance sheet (057-010-013) and noted that he
was to have received 200 ml/hour of oral fluids {I think this was by artificial feeding tube). In
actual fact Adam had received in excess of this 200 mi/hr which suggested to Dr Montague and
myself that he was capable of tolerating rates of fluid in excess of the normal amounts because of
his underlying high-output renal failure.

This meant that we had to make several unusual fluid calculations (see below). also checked his
most recent blood test results from 23,00 on the 26" November which indicated a sodium value of
139 mmol/l and a Haemoglobin of 10.5 (058-035-144). Although I noted that he did have a
sodium of 124 mmol/l on one occasion without apparent ill-effects I was informed that it was
usual for Adam’s electrolytes to remain stable following dialysis for 24 hours as demonstrated in a
summary of his biochemistry results in 1995 (058-041-187-224). It was clear that Adam produced
very dilute urine with a sodium content of 29-52 mmol/litre as seen in a summary of his urine
biochemistry results from 28" November 1991-5" December 1991 (050-018-055) and again
confirmed in a test done on the 14™ December 1991 (050-018-051) which meant that he was
unable to cope with a high sodium load.
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Particular areas of interest (Contd.)

(if) 1 then sought information on Adam’s previous anaesthetic management. He had undergone a
shorter procedute on 18" October 1995, T examined the anaesthetic record (058-025-069 to 074).
This indicated a brief summary of significant medical history and of note he was distressed on
arrival in theatre, The anaesthetist (Dr Loan) recorded that “much better co-operation when IV
induction offered”. Otherwise there were no difficultics noted with his anaesthetic management.
1 noted the size of the endotrachael tube (4.5mm) and that a butterfly needle was used to induce
anaesthesia in the left ante cubital fossa. Although there were no fluid calculations performed on
this, I noted that 300mls of “1/5 NSaline/4%” were given over approximately 1hr.

No other fluids were administered and no blood loss was recorded. Adam appeared to have
recovered well and uneventfully from this surgery. His heart rate and blood pressure appeared to
follow a “standard course”. I checked recent medical history, drug history, whether he was
allergic or sensitive to any medications, and his most recent evaluation of fluid and electrolyte
status. 1 therefore had to make a decision about further delaying surgery to gain IV access and
blood tests against prolonging the “cold ischaemic time” of the donor kidney.

The decision to delay surgery {0 the morning was to ensure that the operating room staff were not
too exhausted, that new day staff would be coming on duty, that a Paediatric Intensive Care bed
would be available. Also, that an emergency theatre would not be “blocked” by a semi-elective
case. In our hospital, only one operating theatre is available at nights and weekends. There were
therefore many complex, inter-dependent factors that made it difficult to determine when the
optimum conditions existed for Adam’s transplant to take place, In close discussion with the
nursing staff in PICU, Theatres, Nephrology Ward and Mr Keane, a “team” decision was made to
go ahead with the kidney transplant on Adam at about 0700hrs on 27" November 1995.

(iii)From about 0630 or 0640 I spent some time with my experienced senior registrar, Dr Terence
Montague, calculating the dose of anaesthetic drugs and fluids. We double checked the syringes
and fluid bags with each other and agreed on their accuracy. The drug calculations were made on
standard text-book dosing schedules. The need to replace fluid deficit is calculated on the known
urine and insensible losses and it was agreed that there was an urgency to replace this deficit so
that Adam did not become dehydrated or suffer from low blood circulation prior to transplant,

We knew that Adam was unable to concentrate urine by the natural hormonal influences, Anti-
Diuretic Hormone (ADH) and Renin-angiotensin. Therefore we needed to provide at least 200mis
per hour of similar fluid to his renal losses. The concentration of sodium in his urine was low, 29-
52 mmol/l (050-018-055) and replacement for this was most closely represented by the 0.18 NaCl/
4% Glucose fluid (sodium = 30 mmol/L). This then required 400mls to replace his 2hr fasting
deficit and a further 200mls for his first hour of surgery or 600mis in the first hour. There was
also the need to replace any ongoing losses of blood initiatly with crystalloid. We agreed that we
would keep a close watch on blood loss and replace such losses with a ratio of 3mis crystalloid to
1ml blood loss. This was a well established ratio used by anaesthetists worldwide at that time. We
also recognised that there would be the need to replace the type of fluid lost by the body by that
type of fluid which it most closely resembled, i.e. replace water with water, salt with salt and

blood with blood. - @5})\%
=D

INQ-AS WS-008/1 Page 3



. OO

Particular areas of interest (Cont’d)
In summary, pre-operative fluid calculations were:-

1. Replace fluid deficit (mainly dilute urine) 2hrs @ 200mls = 400mls total

2. Provide fluid maintenance requirements each hour in theatre, i.e. 200mls = 200mis/hr

3. Replace any blood loss by monitoring swabs and suction and replace blood with crystalloid in a

ratio of 3mis crystalloid to 1ml blood loss. This would also include biood products when

indicated in a ratio of 1ml for each ml of loss.

Further fluid management would depend on BP, HR, CVP and organ perfusion

. The need to ensure that Adam’s blood volume was certainly not deficient BUT with careful
monitoring was actually increased in order to adequately perfuse the new, adult sized donor kidney.

o

2. Describe in detail the course of the transplant surgery, including:
(i) your own actions;
(ii) tests requested and results received;
(ii) results received from monitoring; and
(iv) condition of Adam at the completion of the surgery.

(i) In a long case lasting over four hours, it is not possible to provide patient safety with a single
anaesthetist. [ only agreed to provide general anaesthesia for Adam with an experienced senior
registrar, Dr T Montague, experienced theatre nursing staff and the ready access to experienced
surgeons, and nephrologists who were in theatre dress and present beside me in theatre for large
parts of the procedure,

Therefore, my actions are as a team member and a team leader (for anaesthesia). Dr T Montague
and/or myself were present with Adam in theatre at all times. The degree of vigitance and personal
comfort cannot be provided by a single individual.

] cannot remember the exact reasons why Adam’s surgery did not start at 06.00 as originally
planned. I can only speculate that it took a considerable amount of time to work out an agreed
management plan and review previous notes despite my very early attendance at the hospital that
morning. At 07.00 | worked closely with Dr T Montague and the anaesthetic nurse to induce
anaesthesia and provide all the technical skills necessary to secure the airway, breathing, access to
intravenous lines, arterial access, central venous access and epidural catheter placement. Iam
dependent on my statement (011-005-035,036) when I report that Adam was anaesthetised “without
undue difficulty”. We continued to record the anaesthetic drugs and procedures on the appropriate
chart (058-003-005).

(ii) The 1V fluids were reassessed several times during the first hour. The total fluid now needed

& during the 1% hr was 400ml (deficit) + 200 ml current hrs maintenance giving an total of 600 mls.

(iii) Therefore the first 500mls (being 1 bag) of 0.18NaCl/4% Glucose was increased to be completed in
the first haif hour and a second bag (500mls) to make up that volume and type of fluid lost by the
kidneys ie approximately 600-700 mls given in the first hour.
During the second hour ie 08.00-09.00 of surgery the blood loss from Adam’s swab count (058-007-
020,021) became the crucial factor in relation to his fluid management. The computerised record
(058-008-023) indicated that the Central Venous Pressure (CVP) was being recorded from 08.00.
This means that the anaesthetic tasks were complete and the operation could begin from that time.

“ 4
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No time-line was present on the swab count form (058-007-020,021) nor was there a time-line of blood
volume lost in the suction or spilled on to towels. We noted that initially the swabs were light, i.e. 6-
10gms (net wt recorded) but this increased with several heavier swabs including one of 67gms
(equivalent to 67mls). Tt was becoming clear that about 200 mls of blood was lost in the swabs in the
first hour plus a similar amount in the suction bottle and on the towels; about 600 mis in total. We
were concerned about this loss and together with others present, decided to commence a second fluid
infusion of Human Plasma Protein Fraction (HPPF) which had a similar electrolyte profile to the type
and quality of fluid being lost. HPPF contains 130-150 mmol/litre of sodium as well as albumin which
is retained in the blood circulation and is used as a blood velume replacement.

This HPPF, 400mls was administered over the second hour of surgery. Towards the end of the second
hour of surgery, we had therefore given 1000mis of 0.18NaCl/4% Glucose and 400mls HPPF, giving a
total input of 1400mls and a loss exceeding 500mls of blood and urine lost by Adam’s native kidneys.
We were reasonably satisfied toward the end of the 2™ hour of surgery that the renal losses were now
adequately replaced and therefore erected a 3" bag (500 mls) of 0.18NaCl/4% Glucose to be given at a
much reduced rate, over the following two hours twenty minutes to maintain the loss of dilute urine by
Adam’s native kidneys. This infusion of glucose containing fluid was also needed to provide sufficient
sugar for Adam’s metabolic requirements. It is well recognised that epidural anaesthesia reduces the
“siress-response” to surgery. This can limit the increased biood sugar normally seen in patients
under§oing general anaesthesia and surgery. All aspects of the anaesthetic were reassessed throughout
the 2°¢ hr and in respect of fluids another type of fluid, Hartmann’s solution (Sodium content 130
mmol/litre) was commenced near the end of the 2™ hour of surgery. This is a much more usual type of
fluid given to patients under anaesthetic for maintenance of fluid and electrolyte requirements but does
not provide glucose needs. Hartmann’s solution was given over the remaining two hours fifteen
minutes of surgery. This fluid was provided to “preload” the new kidney so that there would be
sufficient fluid for its function. A review of his BP and HR at the end of the 2™ hr of surgery indicated
a stable BP 90-95 mmHg systolic, and a HR initially of 140 settling to 110 associated with the initial
dose of atropine wearing off.

The computerised record (058-008-023) indicated that Adam’s Central Venous Pressure CVP was
initially 17 mmHg at 08.00hrs and had risen to 20 mmHg at 0900 hrs a modest rise of 3 mmHg after 2
hours of surgery. Although the initial CVP of 17 is higher than normally expected (8-12 normal
range), we concluded that the tip had curved upward into the neck vessels as confirmed by
compression. Therefore, as indicated in my statement (011-005-035,036), we accepted the 17 mmHg
as a marker to look for a relative change rather than an absolute level. It is usual practice to increase
the CVP by 5-10 cms above the initial level to ensure adequate blood flow to the new or donor kidney.
We concluded that the CVP was of value as a relative measure of venous pressure rather than an
absolute measure. When continuously re-assessing Adam’s fluid replacement we used all the
information available from the anaesthetic monitors as well as visualising the impact on the surgical
field,

By the third hour , 0900 — 1000hrs (058-003-005), the blood loss was continuing and Adam’s blood
pressure, CVP and general status indicated that we may still require further fluid to be administered.
We were moving to a stage when more blood products were now appropriate. During the third hour

(900 — 1000hrs, the blood loss continued in all three areas, swabs, suction 7
i~
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Particular areas of interest (Cont’d)

and towels. A blood gas analysis was taken at 09.32hrs which confirmed, good gas exchange and
acid base balance, an estimated haemoglobin of 6.1 and a sodium of 123mmol/L(058-003-003).

This result fed to an immediate re-appraisal of the blood loss and a unit of packed red blood cells
was given over the following hour to replace the measured blood loss. This blood test suggested
that the fluids administered so far had maintained the blood volume necessary to tolerate the
imminent connection of the donor kidney. The saline/glucose infusion was further reduced
following this blood test to stop any further reduction in the serum sodium and oaly fluids
containing sodium at 130 mmol/l or greater were administered in addition. We were aware that
Adam had sodium levels as low as this previously without any ill effects (058-041-187 to 224).

The new kidney was in place toward the end of the 3" hour of surgery. This can be interpreted from
the anaesthetic record (058-003-005) as being the time when Prednisone and Azothiaprone were
given under the direction of Dr O’Connor. This was another opportunity for the team to review the
fluid management, biood loss and general status of the new kidney. In that review it was clear that
the appropriate amount of fluid was being delivered ie;

1. 1100 mls of 0.18NaCl/4% Glucose had been given to replace the amount lost by Adam’s native
kidneys and provide maintenance sugar requirements (5 hrs@200 mi/hr=1000mls).

2. 800 mis of HPPF and 250 mls of Blood had been given to replace that lost in swabs, suction and
towels and to help to restore the low Haemoglobin.

3. Hartmann’s solution was commenced to maintain the CVP and provide the new kidney with
sufficient preload to ensure its function. The sodium and electrolyte content of this fluid is
physiological and therefore appropriate for the function of the donor kidney.

The fluids were again reassessed during the 4™ hour of surgery. They included 0.18 NaCl /4%
glucose at 200 ml/hour for renal losses, HPPF and Packed red blood cells for replacement of blood
{oss and Hartmann’s solution at 200 mls/hour to support preload for the new donor kidney. The
estimated losses from Adam’s circulation were noted in his swab count record (058-007-021);

1. Swabs weighed 411 mls
2. Suction bottle 500 mls
3. Towels “heavily soaked” 500 mis

My anaesthetic record finishes at 11.00 indicating that the surgery was completed. However there
was a further 30-40 minutes when Adam was being prepared for treansfer to PICU. The
computerized record clearly shows that HR and BP monitoring continued until after 11.30 (058-
008-023). Thus the total anaesthetic time was 4 hours 30 minutes.

| (iv) 1t was therefore a terrible shock to me and all those present when Adam did not wake-up when his
anaesthetic was switched off. Throughout the kidney transplant there had been no episodes of
instability in his breathing or circulation or neurological state. In fact when his anaesthetic record
was reviewed immediately after surgery it appeared very stable with no unexplained episode of low
heart rate or blood pressure or oxygen levels. T printed off a computerised record of his actual
recordings to re-examine in greater detail any possible adverse episodes which miy aveﬁie?

overlooked (058-008-023).
6 27K
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I also re-examined his losses from the surgery and took account of the measurements taken (swabs
and suction) as well as an estimate of that lost in the towels and on the floor. In particular there was
no sign that inappropriate or excessive fluids had been given for Adam’s complex surgery and pre-
existing medical problems. The blood sugar test performed at the end of surgery was 4 mmol/i.
This is a low normal level. If [ had not provided the same quantity of glucose as I had done then
there would have been a serious risk of Adam developing hypoglycaemia.

To assist the Inquiry I have summarised the total fluids given to Adam (058-003-005) with reasons;

1. 1500 mls of 0.18NaCl/4% Glucose had been given to replace the amount lost by Adam’s native
kidneys and provide basic sugar needs (61/2 hrs@200 ml/hr=1300mls}).

2. 1000 mls of HPPF and 500 m!s of Blood had been given to replace that lost in swabs, suclion
and
towels and to help to restore the low Haemoglobin. (Estimate of losses 1411 mls)

3. 500 mls of Hartmann’s solution to maintain the CVP and provide the new kidney with sufficient
preload to ensure its function.

In my previous experience of anaesthesia for renal transplantation there has always been the option
to institute renal dialysis after surgery if there is evidence of fluid overload. This gives anaesthetists
and nephrologists an opportunity to give generous intravenous fluids provided careful and
continuous monitoring is provided to ensure the function of the donor kidney. In most of the cases
I have been involved with there has been evidence of pulmonary oedema following renal
transplants. Often the patient needs oxygen therapy or even mechanical ventilation to manage this
complication. Therefore we were administering fluids to Adam with the express purpose of
increasing his blood volume to ensure that the donor kidney (with a long cold ischaemic time)
would have sufficient preload and be given the best possible chance of working. All our
calculations confirmed that this was the case.

Al 11401 transferred Adam to the Paediatric Intensive Care unit for further evaluation. A short

time later I accompanied Dr Savage to speak to Adam’s mother. We passed on our concerns on
why Adam hadn’t woken up at the end of surgery. Unfortunately Adam never regained
consciousness following the transplant surgery and was declared dead on the 28" November 1995.

I worked closely with other medical staff to determine the cause of his death so that his mother
could be given as much information as possible. It was also important to investigate the cause of his
death so that other patients could benefit from knowledge learned by Adam’s tragic death during
renal transplantation.
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3. Explain the reasons for the actions that you took in the operating theatre, including:
(i) when and why tests were requested; and
(ii) what fluids were administered and when and why they were changed

(i) arterial blood gas 09.32 (058-003-003) This test was done primarily to confirm adequate respiratory
function. It also provided a estimate for the haemoglobin since there was a continued blood loss and
active bleeding. It also provided an estimate of sodium levels. (Na 123 mmol/l).

(ii) Fluid administration was described in Q2 (i). This was a continuous assessment of fluid deficits,
losses and projected needs to adequately perfuse a donated adult kidney. Fluids were changed in

response to on-going blood loss and metabolic requirements. This was based on preoperative fluid
plan (Question 1 (i)):

Fluid Plan; Replace fluid deficit in the first hour and provide ongoing renal losses associated with
Adam’s native kidneys with a type of fluid low in sodium content (0.18 NaCl/4%Glucose). This
fluid, Saline & Glucose mixture is recommended for dehydration in the British National Formulary
(BNF) Number 29, March 1995 (Ref BNF 29, copy enclosed). There is no advice on the problems
associated with Anti-diuretic Hormone with this mixture of fluid until March 2003 (Ref BNT 45,
copy enclosed). The remainder of the fluid plan was to replace surgical losses as measured by swab
weight, suction volume and estimated as the amount soaked in towels in conjunction with the
patient’s overall status with invasive monitoring of his vital signs.

4, Describe in detail, inciuding providing dates, the actions that you took to educate the medical
profession on hyponatraemia in child surgical cases following Adam’s death on 28" November 1995

I worked with all those involved in the days and weeks following Adam’s death to investigate all
the possible reasons for that tragic event. This included multiple reviews of all aspects of the
anacsthetic and pre-operative management. It also involved a detailed literature search by me for
publications relevant to the case. We knew that a complete understanding of the reasons for his
death would be essential before asking others to change their medical practice. During the
Coroners Inquest clear recommendations were drafted. On the 19™ June 1996 1 worked in co-
operation with Drs Murnaghan, Savage and Gaston to develop Draft Recommendations for
Paediatric surgery (060-018-036), This was shared and discussed with my Paediatric Anaesthetic
colleagues, Drs Crean and McKaigue (060-014-025 — redacted).

As a consultant in the Royal Belfast Hospital for Sick Children, with my colleagues, I have had
the opportunity since 1995 to teach and train junior anaesthetic and paediatric trainee doctors in
all aspects of fluid management in children undergoing major surgery. 1 have maintained my
professional knowledge of all aspects of such cases by reading widely on the subject of fluid
management and passed on such knowledge in formal and informal feaching sessions.

[ became an active instructor on the Advanced Paediatric Life Support (APLS) course in 1997. On
this course 1 have taught all of the many aspects of life support. In relation to the Inquiry 1 have
taught many doctors and nurses about the type and volume of fluids to be administered to infants
and children with serious life-threatening conditions eg, shock, dehydration, diabetes, trauma ec.
This teaching follows national and international guidelines. In 1999 1 became the APLS course

8 &@Q,[v

INQ-AS WS-008/1 Page 8



Particular areas of interest (Cont’d)

director on two Belfast courses annually and was invited to initiate the APLS course in Dublin in
2001 and Jersey in 2003. I have also taught on the APLS course in Walsall, Manchester and
Leicester. Overall I have assisted in the instruction of over 400 doctors and nurses, mainly in
Northern Irefand.

1 founded a group of Paediatric, Anacsthetic and Accident and Emergency Consultants who met
2.3 times per year at Antrim Area Hospital (reference SCLG, copy enclosed). This group called
itself the Sick Child Liaison Group (SCLG). lts main purpose was to improve the quality of care
to critically ill infants and children being transferred to the Paediatric [CU mainly by better
communication. I chaired these meetings and kept my Clinical Director, Dr Hicks at the RBHSC,
and Dr M. McCarthy, DHSS informed of our discussions, One of the outcomes from this SCLG
was the production of an agreed “Meningococcal Guideline” to be used in all hospitals in
Northern Ireland. This guideline included advice on the fluid management of children presenting
with Meningococcal disease. At another meeting of the SCLG on 26™ June 2001 the issue of
dilutional hyponatraemia was presented by me in relation to children receiving intravenous fluids
on paediatric wards (reference SCLG2, copy enclosed). Unfortunately these meetings became
poorly attended probably because they were held in the evenings. Ihave recently introduced the
use of Tele-medicine to link with other doctors who transfer sick children to PICU. This has been
well received but at the moment has only been piloted between the PICU and Craigavon Area
Hospital.

I was a founder member along with Dr Brendan O’Hare of the Paediatric Anaesthetic Travelling
Society of Ireland (P.A.T.S.LI.) in 1997. This is a group of paediatric anaesthetists from RBHSC,
Temple Street Children’s Hospital and Our Lady’s Hospital for Sick Children who meet annually.
We have a very close academic and social relationship. At our meetings we discuss areas of
commnon interest and invite respected doctors from overseas to help in our education. Dr Des
Bohn was invited to one of our meetings in 2000 to discuss intravenous fluids. 1 continue to
provide leadership in the teaching of fluids and other important matters to other doctors involved
in major paediatric surgery in Ireland.

From 1991 I met twice a year with other Consuitants in Paediatric Intensive Care at organized
conferences of the UK Paediatric Intensive Care Society (PICS) . At these conferences fluid
management of critically ill children was discussed on several occasions. At a meeting in Great
Ormond Street in October 1999 a whole session was devoted to the subject cf the optimum fluid
for such children. Dr Des Bohn who has published several papers on hyponatracmia spoke at this
meeting. [ had worked for Dr Bohn as a Paediatric Critical care Fellow in the Hospital for Sick
Chiidren, Toronto in 1988-1989. These PICS meetings also provided an opportunity to discuss
paediatric fluid management on an informal manner. In 2002 I was asked to sit on the PICS
Council as the co-opted member for Ireland.

In 2001 | was invited to be a member of the Working Party on Prevention of Hyponatraemia by
Dr Darragh (007-050-099). As a member of this committee I helped to draft guidelines to be used
by all hospital departments where children are given intravenous fluids. 1 was asked to report the
death of a child to the Medicines Control Agency using the “yellow card” system {007-048-094 to
096 and reference CSM, copy enclosed) of adverse incident reporting. Correspg ndence from the
MCA is available on the Inquiry 3 %\ B
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website (007-017-034). 1 provided a teaching aid for this committee in the form of a power-point
presentation that included an audit of children admitted to PICU with hyponatraemia and recent
publications (007-051-100 to111).

I have continued to phone and emait other doctors and pharmacists in different parts of the world
to gain some insight into the use or prohibition of saline/glucose fluids (007-041-082). This has
led me to conclude that there is no consensus on the optimum type of fluids to use in children for
major surgery. There is a wide spectrum of opinion on the use of saline/glucose mixtures with
some individuals who wish to see these fluids restricted, eg Dr Stephen Playfor, Royal Manchester
Children’s Hospital (007-061-130).

In 2003 1 was invited to edit the Fluids chapter for the second edition of the reference book
“Medicines for Children”. There was a deficiency in the text regarding the risks of hyponatraemia.
I included a paragraph on dilutional hyponatraemia that reflected the CMO’s guidance for the
“prevention of Hyponatraemia” which was accepted by the editors. (reference MFC, copy
enclosed)

I do not believe that individual doctors like me can have any impact on the prescribing of fluids by
doctors in the various hospitals in Northern Ireland. The implementation of the guideline on the
Prevention of Hyponatraemia by the Chief Medical Officer in 2002 has made a major impact in
N1. However it will take a determined effort by a powerful body such as the National Patient
Safety Agency to introduce a change to clinical practice in all UK regions.

L7
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Other points you wish to make including additions to any previous Statements, Depositions and or

Reports
[Please attach additional sheels if inore space is required]

In my letter to Dr Murnaghan on the 2™ February 1996 (059-053-108) I draw attention o a factual
error as reported by Dr Sumner in his report (059-054-109to 120). He reports that the Human
Plasma Protein Factor (HPPF) administered to Adam did not contain sodium (059-054-116 and
119). In actuai fact this solution contains 130-150 mmol/! of sodium, similar to that present in
blood. Itis crucial to the understanding of the type and volume of fluids given to Adam to be
absolutely accurate. 1 have outlined in Question 1 the reasons why each type and volume of fluid
was given. It was the agreed intention of the transplant team to ensure that water would be given to
replace water, salt to replace salt and blood to replace blood and that sufficient sugar be given {0
provide Adam’s essential metabolic requirements.

Also [ draw attention to other concerns with Dr Sumners report such as the reasons why 0.18
NaCl/4% Glucose was chosen as a fluid type are as outlined in correspondence to Mr Brangam
prior to the inquest. (059-004-007, 059-009-028, 059-053-108)

Unlike drugs, intravenous fluids are not required to undergo rigorous licensing procedures such as
evidence of their safety and efficacy. The product information as supplied by the BNF Number 29
in 1995 listed no specific hazards or contra-indications with saline/glucose mixtures. Also despite
my request in 2001 for the regulating body for intravenous fluids and drugs, the Medicines Control
Agency, to issue a warning about dilutional hyponatraemia (007-029-056) their response was that
there should be “no amendments to product information”(007-017-034). In March 2003 a specific
warning is supplied by the BNF, Number 45 for intravenous saline and glucose mixtures and the
issue of ADH, (reference BNF, copy enclosed)

Signed:

THIS STAT&NT IS TRUE TO THE BEST OF MY KNOWLEDGE AND BELIEF

{
|
\"'/(____/

C}B\C?f& Dated: /%/ 7”/ o5
L

11
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362 Chapter 9: Nutrition and blood

e

WATER

The term waler used without qualification means
either potabile water [reshly drawn direct from the
public supply and suitable for drinking or freshly
boiled and cooled purified waler. The taner should
e used if the public supply is from 2 local storage
Lank or if the powble water is unsuitable for a par-
ticubar prepuration. (Water far injections. section
9220

—

—

9.2.2 Intravenous administration

Solutions of clectrolytes are given intravenously, Lo
meet normal fuid and efectrolyte requirements of
1o replenish substantial deficits or continuing
Josses, when the patient is nauscated or vomiting
and is unable to take adequate smounts by moush.

1a an individual patient the nature and severity of
(he electrolyle impalance must be assessed from the
history and chinical and bigchemical examination.
Sendinm,  patassium, chloride, magnesium, phos-
phate. and water depletion can oceur siagly und in
conbination with of without distuebances of acid-
base balunce: fur reference to the use of magnesiun
and phosphates, see section 95.

Tsotonic sulutions may be infused safely inlo a
periphecal vein Solutions more concentrated that
plasma, for example 20% glucuse are best given
through an indwelling catheter positioncd in @ lacge
vein

—
INTRAVENQUS $ODIUM
Sadium chloride in sotonie solution provides the
sl pnportant ewrcellular jons in near physio-
logical cnnczatration and s indicated in sodium
depletion which may arise from such conditions as
gatro-eniens. divbetic ketoacidosis, ileus. and
ascrtes. [ @ severe deficitof from 4 10 Blies. 2o
Titees of sotonic sodium chluride may be given
over 2w ) houes. thereafter infusion can usually ke
at o sloser rate.

Eycessive administration should e avoided: the
Jugular venous pressure should be assessed, the
buses of the longs showld be examined for crepitit-
tions. and in elderly or seriously ill patients it is
often helplul o monito the dght atna feentral}
Vennus l"\,‘\\ll[l.'

Compuound sodium laclate (Harmann™s ~ohw
tinnt can be used insteud of isotouic spdiam chlor-
ide solupon dunng  surgery oro1n the  nuial
management uf the injured or wounded.

Sodium chloride and glucose solutions are iudi-
catech when there is combined water and sodinm
depletion A 11 nusiure of isolunic sadiuin chlor-
ile and 3¢ glucose alfows some of the water Uree
ol sodivm W enler body cells which sulfer mast
from delydeation while the sodiv salt with o vol-
e of wier determined by the nornial plasima Na*
remmns etreellubac. An example of comined
sl chlornde aid water depletion oceurs in per-
sistenl voanitmg

—

— e ———————————

Abbrevianons and symbols, see insite front cover

-

SODIUM CHLORIDE

Indications: clectrolyte imhalance. alse sectivn
9.2.1.2

Cautions: testeict intake in iimpaired renal func-
tion, curdiac failuee, hypertension, peripheral and
pubmonacy oedema. oxacmin of pregnancy
Side-effects: adininisiration of large doses may
give rise Lo sodium accumulation and cedenmis
Dose: see notes above

PoM Sedium Chtoride Intravenous Infusion,
usual swength sodiom chloride 09% (9.
150 mmol cach of Na* and C1 Alitre), this strength
being supplied when aormal saline for injection is
requested. Net price 2.ml. amp = 28 S-mbL amp
= 31p; 10-ml.amp = 33p: 20-mi. amp = 69p: S0
mL amp = £1.52

In hospisals. S0k and 100Uk, packs. and sometimes :
othe sizcs, are available
Mare., The erm “nofnial safine’ should at be used @
deseribe sodium chinnde inravenous infusion 9% the
teom “physiclogical saline” 15 acceptable butits prefen
bie ta give the compition (i.e. wdium chloride nirs-
venous infusion 0.971

With other ingredicoti

Polt Sodium Chioride and Glucose Inlravenous

Infusion,usual streagih sodium chloride 0.18%
(1.8 g. 30 mmol each of Na* and Chiitre}nd 445
of anhydrous glucose

In haspitals, 500- and HEK) i, packs. and ~ofncinnae
other sizes are avalable

Pot Ringer's Solution for Injection, valuium
chtoride (dihydrate) 322 miveograms. pritassium
chloride 300 miceograms. sodium  chlaride
8.6 mg/ml.. providing the following wns (n
mmeltitre), Ca®* 22 K+ 4, Na® 147, Cl 156

In hospitals, 500 and 100-m1, packs. and cnnenmes
uther $1zes. are avabable

PoM Sodium Lactate Intravenous Infusion,

Compound (Hartwann ' solwion for fnjesten.
Ringer-Laclate Solutwon fur Ingectiont sodiun
chloride 0.6%. sodm factate O A palsssm
chloride D, Lilcinm chtorule LO2T9 e
taining Na* 131 mmol, K- Smmol, Ca®* 2wl
HCO, {as lactawe) 29 mmaol. C1 111 melret
In hm‘];u.{l‘. ML amd HEXmL packs and et
ather suzes, are avaibible

.
INTRAVENOUS GLUCOSE

-
Glucose solutions (56) ae pinly used to wepiEt
water deticits and donid be given sone when thte
is no sipnificant Joss of elevtruly ws Averags e
requirements in a healthy adult are 15w 2.5 s
daily and this is necded to balanwe wasvoidatl
losses of water through the skin and fupgs and ¥
provide sufficiem for urinacy excretion. Watd
depleiion (dehydraunn) tends e veouf when He¥
losses are not matched by 2 venuparable ke, ¥
far example may oceur 10 cons ar dysphiagd o
the aged or apathetic who Wty pot drink, waier L
subficient ameunt si their owe tniliative
Excessive Loss of water without loss o
Iytes 18 ungommen. eevugring in fevers.
ihyroidisni. and in upcomenon water-losin

[ elect® .

yee o
2 I'C(‘a'l N
e ——

Prces wre ety 5T 0
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9.2.1 Parenteral prepacations for fluid and electrolyte imbalance 453

Dose: ¢t notes above

Sadium Bicarbonate {Non-proprectuy)

('gp,m!c.t. sodmn hicarbonate SO0 g (approt
6 mmol cach of Na' and 1100 ) Net poice Mo
£6.0%

Acailable from Generies IVAX

Tublets, sudium brearbonate 600 g, net price 20
wahs = ip

wEORTART Ll selutsms pf anfium brogbotiale are
Toymired povntonally . Wese neal Wb vhranad e
special wrdet aind the steergth ] sodunn b arbonate
diontd b sl vn the prosnplion

e
POTASSIUM BICARBONATE
Indications: se¢ notes above
Cautions: cardiay disease, renal iispamment, inter-
actions: Appendix 1 {potassium salls)
Contra-indications: hypochloraemi, plasma
potassium conventrativa above Smmol lire
Side-effects: nausea and vomiting
Dase: sce noles above

Potassiurs Tablets, Effervescent {Non-
proprwtary)

Effervescent tubluts. potassitm bicarbonaste R{LIN
patdssium seud Larteate 300 e, cach tablet pro-
viding 6. 3mmuol nf K7, To be dissalved mowates
belore admunistration Net price 106 - £4 29
Label: 11,71

Avatlahle froa Apranna. Hillenss
FOTE These fahlets do ot confanm Chilbaide. fed elluives
contl Eables venlitntng polassion and conide, e st
Petassaum € hlonde, secuon ¥ 21

922 Parenteral
preparations for fiuid
and electrolyte
imbalance

¢.2.2.1  Bretuohdes amd =
92,22 Flaea ad phisma subomaees

9.22.1 Electrolytes and water

Salptans o chey oy ies e gt e eiensh e
Trofyle rapiremcits o W

wicet nornad Hud amb el
renlenish substantial delicits or continng Jresies,
when the panent w usealed 0r vormting g 1<
unahle to tabe sudegquate anines by mowh When
miravenonus adoimsication sonul prsssilde b
voluies of find an also be gl suhentawoinly
iy Ty poleanin by

Tn an mudiadesd pasicnn the neune and sty ol
the electrulyte nabilace s Jre el feom the
fastory sl clineat and brchicnneal vt
st phess

Sadium, petsssm. chlomle, m
phite, snd w.ater depletion can yweur singls and
combigiaton w e vr sl distuthaneed o aeul
base alatiee, ot relerenee e e use b maghessuti
and phusphistes, ~ee st ! 3

Jsotose selutions iy 16 mdusal sately ke s
pernphecal sun Solufiens e vonvepirated than
plasiie o evample At glucese are Best @inen
tsough e sdwelimy catheter posanened b
n

& ¢ No . Ly (’\mc\(’(,\«k 2,22

INQ-AS

Intravenous sodium

Sodium chivride in 1solonic solution provides the
muost important extracellular tons in ncar physio-
logseat concentrtion and is indicated in sodiwn
depretion. which may anse from such conditions as
pastro-enterins, dabetic ketoacidasis, ilews, and
Aseites. In a severe deficit of from 4 to Klitres, 2 1o
L htres of satome sodnan chloride may be given
aver 210 3 hours, thereafler infusion can usuafly be
2 2 slower rate Excesvive administration should be
avouded. the jugular venuus pressure should be
assessed, the bases of e Tungs should be exarmned
for crepitatons, and 1 eldeely ar serously 1 patients
it 1 often helpful to monnar the aght aerial (centeal}
VeIOuS pressure

Chronic hyponatracona should uleally be corrected
by fluid restriction. However, if sodium chioride 1s
required. the defiont should be camecled slowly w
avuid the nisk ol osmutie demiyelination syndrotie,
the rse in plasma-sodium coneentration should be
funsited 1o ro mare than 10 neoblitre in 24 hours

Compound sodium lactate (Flartinann’s solutivn}
can be used instead ab isolonic sodium chloride
solution duning surgery on 1o the witial manageaett
uf the injured or wousded

Sodium chloride and glucose solutivns arc -
drcated when there 15 combined warer and sodnem
ddepleton AK-1 mizdure of isatunee sodium ¢hlonde
and $% glucose allows some af the water (tiee of
sudwmy to enter body eells which suffer most from
dehydration wbite the sodnen salt with a volume af
water determined by the numeal plasna Na™ remams
exteavellular Maintenance flaid should accuratedy
relleet daily requirenients and close munpitonng 1
required 1o avoud hud and clectrolyte imbalance
Hiness ur injury increase the secretion ofanu-dwretic
hormene and theretore the gbility W0 exerele vaeess
water may be smpaired Ingudicrous use of sulutons
such a5 sodium chlorede 0 1820 and glucose 4o may
abso catise dilutionad hypenatraeniia espectilly w
children and the elderly. i necessary, guidanee
Jould be sought from a chinfcian experniced 1
ihe manageaient of Mud ad electielyles

Combiped sedsam, potassiom, vhloride, anl water
depletton oty v, e example, with severe
Qurthoed af persastenl vannbng, Fepliceient s
cnned out with sodum hilorde intravenens ik
sien 4 9% end glucose s enons wiusion %6 witl,
POLLSSHI B3 appIepy

SODIUM CHLORIDE
Indications: clectrolvie mbalance. alse seetwn
9212

Cautions: restrict wlake mompatred renal tusenon
cardiae Falire, by pertenson, periplieral and pulim
apary vedeiin, g of pregnancy

Side-effects:  admustration of large doses ma
e rie e s aevuelation and oedeoi

Dose: sce nutes abwn e

Sadium Chioride Intravenous Infusian INen:

PO ) [Fm]

It e prfusnen asaal strength sodim NI
e 13 9 18, 130 el cach of N and €1 hieey

s ~freagily Being suppled when normal sabing ter

[RRREEIVE SRV

Fush bgeadss X
Gdlbn | MNoT ;

N

bt ML ey
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ROYAL BELFAST HOSPITAL FOR SICK CHILDREN
PAEDIATRIC INTENSIVE CARE UNIT

MEMORANDUM
TO: The Undernoted DATE: 9February 1999
FROM: DrR Taylor REFK: RT/AB

Following recent correspondence with Paediatricians and Anaesthetists in various
Hospitals [ would like to invite you, or a suitable deputy, to convene meetings
regarding the CLINICAL IMPLICATIONS and implementation of the recent
«Framework for the Future” document for Paediatric ICU. In particular I would like
to consult widely on agreed guidelines for admission, initial management and transfer
of critically ill infants and children.

Could you please indicate preference for the following date:-
March 20 1830-2000 /€ °
March 3¢ 1830-2000 N O

March 9™ 1830-2000 \/20 ‘Q( [)D @u_\ \

Suggested venue is Antrim Area Hospital.

\of

DRR TAYLOR
CONSULTANT ANAESTHETIST

CcC  DrNMecLeod Consultant Anaesthetist ICU Antrim Area Hospital
Dr J McAloon Consultant Paediatrician Antrim Area Hospital
Dr B Bell Consultant Pacdiatrician Craigavon Area Hospital
Dr C McAllister Consultant Anaesthetist ICU Craigavon Area Hospital
Dr B Morron Consultant Anaesthetist ICU Altnagelvin Area Hopsital
Dr N Corrigan Consultant Paediatrician Altnagelvin Area Hospital
Dr J Trinder Consultant Anaesthetist ICU Ulster Hospital
¢ T Brown Consultant Paediatrician Ulster Hospital

g )21
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SICK CHILD LIAISON GROUP
Minutes
Tuesday 26™ June 2001 - ANTRIM AREA HOSPITAL

IN ATTENDANCE: APOLOGIES:
Dr J McAloodn Dr M MCCarthy
Dr R Taylor Dr B Bell
Dr H Steen Dr A Beli
Dr D O'Donoghue Dr B Morrow

ACTION

Matters Arising;

1.1. BRONCHIOLITIS guidelines; BT to present guidelines for BB/BT
infants with severe bronchiolitis available for winter 2001 {

1.2. TRANSPORT OF CRITICALLY ILL CHILD guideline; This is a

product of the Paediatric Benchmark nurses project and is BT
currently running throughout Northern Ireland with good

participation among Units.

1.3. Seriously Injured Child guideline; SO'R to advise. SO'R

Chairman's Business;

Long term Ventilated Patients now occupy five PICU beds. This
is unacceptable as it blocks beds for acutely il children. Much
effort now taking place to educate and train other areas to take
these patients.

Hyponatraemia; BT presented several papers which indicated the
potential problems with the use of hypotonic fluids in children.
Work to take place on agreed gu1dezlmes from the Department of
-Health on this subject.

BT

Dr Taylor thanked Dr McAloon for organising the facilities and
meals for all in attendance.

Next M_eéting;
Tuesday 6 November 2001 at 6.30pm in Antrim Area Hospital

INQ-AS WS-008/1 Page 15
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W m fZ/ [N
Market Towers * 1 Nine Elms Lane * London SW8 5NQ ’ ?_

COMMITTEE ON SAFETY  Telephone 020-7273 0263 » Facsimile 020-7273 0060 MEDICINES CONTROL
OF MEDIGINES

AGENCY

f .
-t b

IN CONFIDENCE

Dr B Taylor

Paediactric ICU

Royal Hosp for Sick Children
BELFAST

CO. ANTRIM

BT12 6BE

01 Oct 01
Dear Dr Taylor

RE: PATIENT: REF AGE: 9
PATIENT ID NUMBER: 476454
ADR Reg. No: 433167

Thank you for sending us a suspected adverse drug reaction
report on the above patient. A copy is enclosed for your
records. If additional information becomes available about
this report it would be most helpful if you could send this
to us, quoting the above reference number.

Your contribution to the UK's Adverse Drug Reactions Reporting
Scheme is greatly appreciated. This provides an important early
warning of previously unrecognised adverse effects which allows us
to take appropriate action to improve the safe use of medicines.

-Yours sincerely,

g e, e Eo
i ST 8

DrJ M Raine
Director - Post Licensing. Division

WS-008/1 Page 16
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OTHER DRUGS (including self-medication & herbal remedies)

Did the patient take any other drugs in the fast 3 months prior fo the reaction? @f No
If yes, please give the following information if known:

Drug (Brand. if known) Route Dosage Date started Date stopped Preseribed for
. P [
CELfi/munis 26> A iv eIAN of6/w) _ Adnocei1es
Ay ae.o g2A237.87 v 1

Addlfi?nal relevant information e.g. medical history, test results, known allergies, rechallenge (if performed), suspected drug interactions. For
congenital abn_?rm.alities please state alf other drugs taken durin/g pregnancy and the date of the last meastrual period.
AoStialf /W N X st TOoN .

= SYMET A C - SER208ES
el 433167

S USH b CLasThCTES T MRS D =¥ qgﬁﬂ}‘:

REFORTER DETAILS . CLINICIAN (if not the reporter
Narme and Professional Address: J,'Z @ wth TAY L Name and Prifcssional ﬂl:drcs)s:
(A0 AT e 1 €U 30 FALS et
& FLFAST Post code:
Postcode: BT12 G BE  Telne: D28 7O 4bT3=3 Tel No: Speciality:

associaled with the suspected drug, please tick this box

Speciatity: FAYY ATR AW AEST U5 A F If you would like information about other adverse reactions IB/

Signature: fg_g‘}/(?( Date: 25 [/ o

Send 1o Medicines Ceotral Ageacy, CEM FREEPOST, LUNDON SWS SBR or i€ you are in one of the following NHS regioas:
1o CSM Mecscy, FREEPOST, LIvérposl L3 3AB . o CSM West Midlands, FREEPOST SW2991, Birmingham B3 7BR
or CSM Nocihecn, FREEPOST 1085, Hewcestle npoa Tyne NEE 18R v¢ CSM Wales, FREEPOST, Cacdift CF4 172
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& Confidonce MClAl

COMMITTEE O SAFETY OF MEDICINES : DRUG REACITONS MEDICINES CONTROL. AGENCY

r combination of deugs please complete this Yellow Card. Please report all
e ac o csuablished drugs. For additional reporting advice please see page
-htm. Do not be put off reporting because some details are not known.

If you are suspicious that an adverse reaction may bq
adverse reactions for black triangle (W) drugs and onl

PATIENT DETAILS Paticat Inilials: . Se: MIE Weight if known (kg): __ 2= S
Age (attime of reaction): i Identification (Your Practice / Hospital Ref.)*: é""’l(é 48 é'{-
SUSTECTED DRUG(S) . - "
U - £ Al —= &

Give brand name of drug and FZ‘ sl ( H‘{F NATA S DM"‘—) 4‘.}3167
balch Nu ber if ,ROU!& Dosage tc Date slo; Pmscnbcd for

0 k‘h—‘? 0/ 6’({ GBS 80»\ 5/E&M I?‘/Z of M fa-JSI < &
SUSPECTED REACTION(S) Quicome

Piease describe the reaction(s) and any teeatment given:. Recovered [ 3
HEADACHES D Vorg (i E =D S8 2085 2 (smA — 6“{%3_{634 Recovering (1

. (f\m’f (% Continuing [}
Date reaction(s) stacted: _:‘L/é/po_//_ Daté reaction(s) stdpped: ,O/é/ O) Other
Do you consider the reaction to be serious? Yes / No
[f yes, please indicate why the tcaclgl/i; coasidered to be sedous (please tick all that apply::  COM MITTEE ON SAFETY
Paticnt died due to reaction Involved or prolonged inpaticat hospitatisation OF MEDICINES 3
Life threatening / Involved persistent or significant disability or i.w:apa':.it)rI OCT 2001 —

Congenita) abnormality | Medically significant; please give details:
* This is to enable you to identify the patient in any future coaespoidence conceming this report
Please attack additional pages {f necessary

> 1 e
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W @ 2 c
Marke!l Towers * I Nine Elms Lane * London SW8 5NQ

COMMITIEE ON SAFETY  Telephone G20-7273 0263 « Facslmile 020-7273 0060 MEDICINES CONTROL
OF MEDICINES AGENCY

IN CONFIDENCE

Dr B Taylor

Paediactric ICU

Royal Hosp for Sick Children
BELFAST

CO. ANTRIM

BT12 6BE

01 Oct 01
Dear Dr Taylor

RE: PATIENT: RF AGE: 9
PATIENT ID NUMBER: 476454
ADR Reg. No: 433167

Thank you for sending us a suspected adverse drug reaction
report on the above patient. A copy is enclosed for your
records. If additional information becomes available about
this report it would be most helpful if you could send this
to us, quoting the above reference number.

Your contribution to the UK's Adverse Drug Reactions Reporting
Scheme is greatly appreciated. This provides an important early
warning of previously unrecognised adverse effects which allows us
to take appropriate action to improve the safe use of medicines.

-Yours sincerely,

! . -
e Wt e, &

-~ ~vdTiren 8

DrJ M Raine
Director - Post Licensing.Division
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OTHER DRUGS (including self-medication & herbal remedies)

Did the paticnt ke any other drugs in the Jast 3 months prior Lo the reaction? Aes) No
If yes, please give the following information if known:

Drug (Brand. if known} Route Dosage Date started Date stopped Prescribed for
. F 2 f 3
CE TNl _Zkg_'&)_ iV 06 /o) NN A 171
RAIY 2oivs 022528 = =24 .

Additional relevaat information ¢.p. medical history, test results, known allerpics, rechallenge (if performed), suspeeted drug interactions. For
congenital abnormalities please state ?othcr drugs taken durin} pregnancy and the date of the last menstrual perivd.

ai - .
"?D STl /l(’ M ik Cae To R U@ﬁ: A TLBETEOTRS T Mo oD R lf-,.;.
S BYMETa M G SER2 SRS f
N[L"t ug 4331.,7
REPORTER DETAILS ) CLINICIAN (if not the reporter)
24 =35
Narne and Professional Address: D.‘Z g’?"{’ TR Name and Professional Address:
(ROt 1 CU | S0 PALLS fosta
7 ta
BELFAST , Post code:
= < - I 7 <
Postcode: 712 € BE TelNo: AN 4‘57—5@7 Tel No: Speciality:
Speciality: /_}'?A ;.!p"_fzﬁ v P ASSTHES A if you would like information about other adverse reactions [E/
Signature: <{ Dae: 95 o assoclaled with the suspected drug, please tick this box
£ e YL 1/ >

Scnd 10 Mediclnes Comtrol Agency, CFM FREEPOST, LONDON SW8 SBR ocif you te inone of the following MHS regions:
10 CSM Mersey, FREEPOST, LIVérpool L3 JAB . ¢ CSM Weat Midtands, FREEPOST SW2591, Birmingham B18 TBR
or CSM Narthern, FREEPOST [085, Newcaside pon Tyne NEL IBR ot CSM Wales, FREEPUST, Cardilt CF4 [7Z

~
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COMMITTEE O SAFETY OF MEDICINES *RSE DRUG REAd[TONS MEDICINES CONTROL. AGENCY

¢ combination of drugs please complete this Yellow Card. Please report all
cacl¥Mor estallished drugs. For additional repotting advice pleasc see page
-htm. Do not be put off reporting because some details are not known.

if you arc suspicious that an adverse reaction may bg
adverse reactions for black tdangle () drugs and onl
10 of the BNF or the MCA  website www.open.gov.u

= . N
PATIENT DETAILS Patient Initials: . Sex: M/IE Weight if known (kg): s
Age (al time of reaction): ? Identification (Youc Practice / Hospital Ref.)*: lf‘_”f'é 45 éf—

Give brand s of g and ( FL370S 3. ({1 NATRAAAA > Lok ) 433187

E))alc‘h N';J bc“fk?,[\?éo/ GﬁassRom_LL‘,UA 80,-\5 37’3 D?tcz:zo Date sto _—fbs“Prcscnbcd for

SUSPECTED REACTION(S) Quicome

Please deseribe the veaction(s) and any freatment given:. . Recovered [
(HEACAHES =2 Vo (71 E —D S ZoS —2 (emA BrA STeM Recovering [_]

‘:?'/(;/XDOP— (f\j(.—f- ({% !O/é/o} Wﬁ_f{f Continuing [ ]

Date reaction(s) started: y = 4 | Daté reaction(s) stdpped: A Other

Do you consider the reaction {o be serious? Yes / No

If yes, please indicate why the my considered lo be scdous {please tick all that app!y?: ‘ COMM]TTEE ON SAFETY

Paticnt died due to reaction Involved or prolonged inpaticnt hospitalisation OF M EDIC[NES -

Life threatening I | Involved persistent or significant disability ot incapacityI 0 CT 20m -

Congenital abnormality —1 Medically significant; please give details:

* This is to enable you to ideatify the paticnt in any future correspoiddence conceming this report
Please astack eddislonal pages {f necessary

A e i.
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Intravenous fluid therapy -

Intravenous fluid and electrolytes are given 10 maintain or restore bady composttion to normal whea it is not possible
or desirable 1o use the enteral route. Fluid and electrolytes are given as maintenance and/or replacement therapy.

MAINTENANCE THERAPY .

For this purpose fluid and electrolytes {chiefly Na*, Ct* and K*) are given together with glucose to replace usual normaf'
losses of water and electrolytes in quantities to malntain correct body composition. In infants and children, maintenance
fluid and electrolyte requirements vary as 2 fanction of metabolic activity. The following normal requirements are derived:
from the relationship that exists between body welght and metabolic rate znd may be used outside the neonatal period. The:

MESH requirement is that needed to minimise gluconeogenesis from amino aclds obtained as substrate from muscle
reakdown.

It is usual to meet these requirements by using 4 standard solution. For exzmple, glucose 4%with NaCl 0.18% given In
the volumes suggested below meets the fasting fluid, saline and glucose requirements for the purposes of most children
under basal conditons, Solutions containing 20mmol/L of KCl also meet usual potassium requirements when given in
the suggested volumes. Adjustments will need to be made if there is an inability to excrete fluids or electrolytes,
excessive renal Joss or contlnuing extra-renal losses. The exact requirements. depend upon the nature of the situation
and types of losses incurred.

Fluld requirements/24 hours
Body weight <3kg

3=10kg
For each kg between 10-20 kg
For each kg over'20kg

Sedium _.nn__cm_.nannﬁ... hours

Potassium réquircment/24 hours

Glucose requirement/24 hours

REPLACEMENT THERARY )

In general, initial intravenous replacement fluid is required if >10% dehydrated or if 5~10% dehydrated and oral and
enteral rehydration is not tolerated or possible. Oral rehydration is adequate If tolerated in the majority of those <10%
dehydrated, Subsequent fluid and electrolyte requirements are determined by clinical assessmetit of fluid balance,
including measurement of on going excessive renal and extra reazt losses, 20d measurement of plasmz electrolytes,
bicarbonate and glucose together with caletum, phosphate and magnesium where appropriate. In the UK oral
rehydration is under used and severe dehydration over diagnosed clinically.

Intravenous sodium is commonly given as a component of maintenance and replacemens therapy. It may be given as. B
saline for inita] fluid bolus in acwie fuid loss and to replace ongoing gastrointestinal losses from the upper
gastrointestinal iract. For maintenance and condauing replacement therapy It s most usually given in combination with
glucose and other electrolyres, the exact strength depending on the clinical sination. Other uses include promotion of
salinie duresis in the management of some poisoning, 25 2 vehicle for reconstitution and administratien of intravenous
medications and to maintain patency of arterial/GVP/other lines. It must be given with caution a5 sodium overload may
b éafly produced. Particular care is needed in those with renz! Insufficiency, cardiac failure, other cardio-respirziory
disease, hepatie cirrhosts and those receiving glucocorticosterolds, ]
Solutions avatlabie

QO Sodium chloride 0.45% ~ Na* 7Smmol/L; Ci- 75mmol/L: esmolarity 154m0sm/L

0 Sodium chloride 0:8% - Na* 150mmotfL; C1* 150mmol/L; osmolarity 308mOsmiL

O Sodium chioride 1.8% - Na* 300mmot{L; Cl* 300mmolfL; osmolarity 616m0smiL

Other infusion fluids containing sodium — see table. Extreme care must be taken If giving sodlum chlodde in solutions
stronger than 0.9% 2nd there must be specific indications for thelr administraton, i
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Intravenous potassium is commonly given 25 2 component of maintenance and replacement intravenous therapy and in
the corzection of severe hypokalaemia where oral potassium ls insufficient or not possible. For maintenance and

continuing replacement therapy it Is most vsvally given in combination-with glucose and other elecrolytes, Whilst itis -

often 2dded to glcose/saline solutions, ready-prepared infusion fluld containing these together with potassium may be
adequate i many cases and their use may decrease the number of errors in its administeation. The quantity required Is
alculated according to usual maintenance requirements with adjustment for any deficit and ongolng loss. As in all
eases, the situation must be monitored by clinical assessment and measurement of plasma potassium fevels. Potassium
should not be given in established hyperkalaemiz and should only be given with extreme caution and close monitoring
rwhere there Is renal impairment or colncidental administration of drugs which may causé hyperialaemia. Potassium
*should only be given s 2 slow infusion and it Is recommended that the concentration of the solution showld net exceed
‘40 mimol of potassium per litre. ECG monitoring should be used where there Is concern regarding hypo or
‘hyperkalaemia, together with frequent measurement of plasma potassium.

.M&nmoah available
* O Strong potassium chioride (15%) - K* Zmmol/ml; Ci" Zmmol/mL

Strong KCl should be dituted with not less than 50 dmes ks volume of compatible \ntravenous fluld, mixed well 2ad
:given 26 a slow Infission. Other Infuslon fulds containing potassium — see table (page G50). }

Intravenaus glucose is given ln mainterance and replacement therapy to minimise gluconeogenesis and is also used
:specifically Lo the treatment of hypoglycaemia. For maintenance and contiruing replacement therapy it is most usually
-givet4n comblnation with other electrolytes. In hypoglycaemia an inltial bolus of 0.2g/kg of ghucose given as 2ml/kg of
110% glucose over 2-3 minutes is recommended.

Solutions available
" @ Glucese 5 % - esmolarity 278m0smiL
O Glucose 10 % - osmolarity 555m0sm/L
13 Glucose 20 % - osmolarity 1110mOsm/L
0 Glucose 40 % — osmolarity 2220m0smfL
O Glucose 50 % - osmolarity 2775mOsmjL .

Other infusion fuids containing glucose — see below. Solutions stronger than 10% glucose should NOT be used except
“In exceptional circumstances because of the dangers of hyperosmolality. '

Intravenous bicarbonate Is used in the management of metabolic acidosis. In most circumstances metabolic actdosis Is
secondary to hypoxia/ hypovolaemia/ hypoperfusion and treatment of any underlying condidon with appropriate fuid
‘replacement and cardiovascular support will improve or correct acidosis.

‘Bicarbonate may be given to correct the acid-base imbatance in severe metzbolic acidosis ox in specific clrcumstances,
-¢.g. renal tubular acidosts, In the acute situation e.g. cardiac arrest, an initial bohus of 1mmol/kg may be given a5 a slow
bolus if required (AmL/kg of 8.4% sodium bicarbonate or equivalent volume. of 2mL/kg of 4.2% sodium bicarbonate}.
The volume required of 8.4% sodium bicarbonate to correct 2 metzbolic acidogis = base deficit x body weight (ig) x 0.3,
Half this volume Is usually given initially by slow Infusion and progress monitored by clinical assessment and
measurement of plasma pH or H* concentration before giving the remaining balf, The standard sodium bicarbonate
solulons avallable are hypertonic, Venous damage or thrombophlebitls may occur at the site of infusion. Continued
2dministration can Jead to hypernatraemia and overdosage of sodlum bicarbonate may cause diarrhoea, nausez and
vomiting, hyperpnoez and convulsions.

Solutions available

. O-Sedium bicarbonate 1.26% — Na* 150mmolfL; HCO,™ 150mmolfL; - esmolarity 300mOsm/L.
£ Sodium bicarbonate 4.2%% - Na* 500mmolfL: HCO,™ 500mmoal/t; - osmolarity 1000mQOsm/L
O Sodium bicarbonate 8.4% - Na* 1000mmol/L; HCO," 1000mmol/L; ~ esmolarity 2000mOsm/L

Lactate was previously used in the management of metabolic acidosis but is now not recommended because of the risk
of producing lactic acidosls, especially In those with hepatic impairment or poor tissue perfusion. Any solutions
containing lactate should not be given to those with impatrment of hepatic function.
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Intravenous fluid therapy

INTRAVENOUS FLUID THERAPY

Intravenous fuid and electrolytes are given to maintain or restore normal body compositon when it is not possible or
desirable 10 use the enteral route, Fluid and electrolytes are given as maintenance and/or Teplacement therapy. n each
situation, it is necessary Lo be cautious as both hyper and hyponatraemia can occur.

Caution

Though uncommon. dilutional hyponatraemia is often in unheraided, but potentially fatal condition. It s due 10 compiex neuro-
endocrine mechanisms that can oceur in children with a varicty of conditions especially in the postoperative period. 1 is
characterised by oliguria and a rapid fall in serum sodium concentrtion leading to cerebral oedema causing seiares wnddor
coning of the medulla oblengat. Slow correction wnd careful monitoring are required to prevent serious morbidiy:

To prevent dilutional hyposatraemia and sodium overload, itis recommended that:

1 Body weight be accurately measured or estimated by 1 professional with substantial pacdiatric experience. The
estimation of body weight can be made using the child’s age: Body weight (ka) = (AGE+4) x 2. This weight should be
ploved on 2 centile chart as a crosscheck. If the weipht is beyond the 3 or 97% centile ranpe then the weight must be
re-examined.

2 Fluid administration should reflect the composition of fiuid lost o7 in deficit, especially as regurds sodium content.

% A basetine hlaod sample he sent for serum sodium, potassivm, ures and blood sugar estimation. Regular and lrequen
serum sodium and hlood sugar estimation i fequired and should be documented. This will nsually mean al least one
specimen per day in generad maintensnce situations, ind al feast two blood samples duily in the postopertive period
and in deficit and sigrificant ongoing loss situations. An indwelling heparinised cannula or capiliary sample will avoid
sampling difficulties in the anxious child or those with poor veins, Blood samples must not be taken from the same limb
as the intravenous infusion.

4 An experienced doctor must assess fluid balance daily and take appropriate action to carrect fluid loss or retention.
Measurement of urinarv sodium, potassium and vrea should be helpful.

5 A child with acute hyponatraeniy (<130 mmol/L} needs urgent referral 1o @ hospital with pacdiatric high dependency
facilities (asympromatic hypenatraemiit),

MAINTENANCE THERAPY

For this purpose fuid and electrolytes (chietly sodium [Na* |, chloride |Cl] and potassium [K*§) are given logether
with glucose to replace the normal losses of water and elecirolytes in quantities needed 10 maintain correct body
composition. In infants and children, maintenance fluid and electrolyte requirements vary 45 a function of metabolic
activity. The following normal vequiremsents are derived from the rejationship that exists betwern body weight and
metzbolic rate and may be used ouiside the neonatal period. The glucose requirement is that needed 10 minimise
gluconeogenesis from amino acids obtained 2s substrae from muscle breakdown.

Ttis usual to meet these requirements by using a standard sofution. For example, glucose 4% with NaQl 0.18% given in
the volumes suggested below meets the fusting fhuid., saline and glucose requirements for the purposes of most children
under basal conditions Solutions conzining 20mmolA, of poetassium chloride {KCD also mect uswal potissiung
requirements when given in the suggested volumes. Adjustments will need to be made if there is an inability 10 excrete
fluids or electrolyles, excessive renal loss or continuing extra-renal losses. The exact requirements depend upon the
nature of the clinical situation and tvpes of losses incurred, See cautionary note about dilutionzl hyponatraemia ahove.

Fluid requirements/24 hours

Body weight <3kg 150miJkg
[start at 40-E0mlfkg i newborn)
3-10kg 100mbfkg
For cach kg between 10-20 kg add 50mlfkg
For gach kg over 20kg add 20mLikg to maximum of 2000mi. in adult female snd 2500mL is adult mak:
Sodium requirement 3mmolikg
Potassium requirement 2mmolikg
Glucose requirement 2.4~48gfkg

i \M ﬂt—.\ﬂ.ﬁ%\g \N\UON ,kv..;._ﬁ?

Iritravenous fluid therapy continued

REPLACEMENT TUERAPY
In senerd, initial miravenous replacement fluid is required if >10% dehydrated or if 3-10% dehydrated and oral and
eateral rehydration is not tolerated o possible. Oral rehydrtion i adequane if wlerated in the majority of those <104
dehydeaed. Subsequent fluid and electrolyte requirements are dewermined by clinical assessment of fluid balance,
including measurement of ongoing excessive renal and extra renal Josses, and messurement of plasma electrolvies,
hicarbonaue and wucose ogether with caleium, phosphate and magnesium where appropriate. 1 the Unied Kingdom
oral rehwdrztion is underused and severe dehydrion overdiugnosed clinically.

Intravenous sodium is commonly given as 2 component of mairienance and replacement therapy. it may be given s
NaCl G.9% for mitial Quid bolus in acute Ouid loss and 1o replice ongoing gastrointestingl losses from the upper
gstrointestinal tract. For maintenance and continuing replacenient therapy it is usually given in combination with other
clectrolytes and glucose, the exact strength depending on the clinical situation. Other uses include promotion of safine
diuresis in the management of some poisoning, s a vehicle for reconstittion and administration of iniravenous
medications and o maintwin patency of anterislAenous catheters. 1t mast be given with caution as sodium overload may
he easily produced. Pasticular care is needed in thase with renal insufficiency, cardiac failure, other cardin-respiratory
disvase. hepaae arrhose and those recenng glucocarticoids. Gonversely, hyponatraemia with serious consequences
can weeur if muntenance and replacement fuids do not meet sodivm requirements. See cautinnary nowe about
dilutional hyponatraem ahove.

Sofpdrenis araifable

D) Sadium chiorde 0.45% - Na* 7SmmallL: ¢ 75mmolfL; osmolarty 154mOsmfL
I Sodium chloride 0.9% - Na* 150mmol/L; C* 150mmol/L; osmolarity 308mOsm/L
O Sodium chloride 1.8% - Na® 300mmolfL; CI' 300mmol/L; osmolarity 61BmOsmjL

Other infusion fuids containing sodium — see tble,

Extrenie care mist he Giken i giving sodivm chloride in solutions stronger than 0.9% and there must be specific
indications for their admintstration,

Intravenaus potassiuny is commonly given @ 1 companert of nuuntenance and replacement miravenaus therapy ind m
the carrection of severe hypokalzemia where oral potassium is insufficient or not possible. For maintenance and
continuing replacensent theeapy 11 is most usuaily given m combination with glueose and other elecirobaes Whlsit s
alten added o wocosesaiine solutions, ready-prepared infusion flid containing these together with prassium may be
adequate in many cases and their use may decrease the number of errors in 11s administration. The quanty required 18
calculated according 1o usual mainienance requirements with adjustment for any deficit and ongoing foss. As aiways, the
sittion must be monitored by clinical assessment and measurement of plasma potassum concentraton. Potlssium
should nat be given in established hyperkalaemia and should only be given with exireme exunon and close monitaring
where theee s renatl impairment or coincidental administraton of drugs which mav cause hyperkalaenwa, Potussiun
should ouly he gven as a slow infusion and it is recommended that the concentration of the solution shoeld nat encerd
ahmmal of potassium per fitre. ECG moniloring should he used where there is concern regarding hypo or
hperkalaemin, together with frequent measurement of plasma polassiun.

Sulrtfons arailahle

[DStrony potassium chloride (15%)" - K* Zmmolimi; CI' 2mmolfmbL

[DStrong KC! should be diluted with not fess than 50 times its volume ot compatidle intravenous fluid, mixed well and
given as 3 slow infusion, Where possible, compounding should be performed in a pharmacy. For other infusion fluids
containing patassium - see table,

Intravenows glucose s tven i maintenance and replicement therapy 1o minimise gluconengeaesis and s
specifically w the treatment of bypoglyeaemia. For maintenance und continuing replacement therapy it s most usually
given 1n combinution with other clectroivies. In hypogheaemia an szl holus of 200mg/kg of plucose gen ay 2mi/kg
of 107 glugose over 243 anatles ts recommended.

Solntions darerlalie

G Glucese 50 - osmolarity 278m0sm/L
CIGlucose 10 % - osmolarity 555mOsmjl.
OGlucose 20 Yo - osmolanty 1110m0smfL
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7 G56 Intravenous fluid therapy continued

O Glucose 40 % - osmolanty 2220m0smfl
O Glucose 509 - asmalarity 2775m0smjl

Yor other infusion Muids contmining glucose — see below, Solutons stronger than 10% glucose should BOT be used
excepl in exceptional circumstances bucause of the dangers of hyperosmolarity.

Intravenous bicarbonate is used in the management of metbolic acidosis, In most circumstances metabolic acidosis is
seeondary 1o bypoxiahypovolaemiswpoperfusion and treatment of any underlying condition with appraprize fusicl
replacement and cardiovascular support will improve or correct acidosis,

Ricarbonate may be given 1o cotredt the acid-hase imbuiee 1 severe metabolic acidosis o 0 specitic crammsauees. ¢35
renad tubular acidosis. n the acute situation ., cardiac arrest, it holus of Tmmobkg may be given as o slow bolus if
required (1ml/kg of 8.4% sodium bicarbonute or 2ml/kg of 4.2% sodium Wicarbonuie). The volume required of BA%
sodium bicarhonate 1o correct 2 metabolic acidosis = buse deficit x body w ight (kg x 0.3 for chitdren other T newhomns
{x 0.5-0.6 in premarure neonate; X 04 in term nconzies). Half this volume is usually given initially by slow infusion and
progress monitored by clinical assessment and measurement of plasma pli or H™ concentration helore giving the remaining
tlf, The sandard sodium bicarbonate solutons mwifable ure hypertonic. Venous damage or thrombaphlebitis may ocear i
the site of infusion. and extravisation can cause severe Ussue infury. Continued adminisiraon cin leadt o hyperniremia and
overdosage of sodium bicarbanate may Guise diarrhoen, nawsea i vomiting, lyperpnoes wnd convalsions.

id therapy

Solutions arailahle

(] Sodium bicarbonate 1.26% - Na* 130mmalfL: HCOZ® 150mmolfL; ~ asmolarity 300m0Dsm/L
O Sodium bicarbonate 4.2% - Na* 500mmal/L: HC03' 50Cmmal{L; - asmola ity 1000mQOsm/L
33 Sodium bicarbonate 8.4% - Na* 1000mmolfL; HCO3 1000mmolfl; - asmolarity 2000m0smiL

YHAM (tris-hvdrosymethy] aminomethane trometamal) is an erganic buffer used lor correction of metabelic acidosis. I
is an alternative to sodium bicarbonaie when there is concern about carbon diogide retention, hypernatraemia or rena!
impairment. THAM is available a8 3.6% or 7.2% solution, and should be used as 3.0% solution when given
intravenously. Iml of 7.2% solution (2mL of 3.6% solution) is equivalent to Tmmol of bicarbonate ion.

Intravenous flu

Lactate was previously used in the managentent of metbolic acidosis but is now not recomended becuuse of the risk
of producing lactie acidosis. especially in those with hepatic impairment or poor tssue perfusion. Any solutions
containing lactate should nat be given o those with impament of hepatic funcion,

Solitions available
O Sodium lactate M/ - Na* 167 mmol/L; lactate 167 mmolfL

For other infusion Nuids, which contain lacte — see table,

Combined intravenous fluids

Na* cl K Other Osmolarity Ene
{mmol/L} {mmol/L) (mmolfL) [mmolfL) F[mQsm/L} (keat/L)

' Glucose 2.5%fNaCl 0.45% 75 75 - - 293 00
.. Glugese 4%fNaCl 0.18% 30 30 - - 263 180
a Glucose SofNaCl 0.45% 75 75 - - 432 200
. | _Glucose 5%/NaCl 08% 150 150 - -
' Giucose 10%/NaCl 0,18% 30 30 - -
: { Glucose 10%/NaCl 0.45% 75 75 - -
| Glucose 5%/KCi 0.15% 20 -
Glucose S%/KCI 0200 27 -
 Ghucose 5/KC! 0.3% 0 -
N Glucose 49/NaCl 0.18% T
with KCL0.15% 20 - 322 160
" Blucose 49/NaCl 0.18%

with KC10.2% 30 57 27 - 336 1680

Intravenous fluid therapy continued

Combined inmvenous uids continued

Na* cl- K* Other Osmolarity Encrgy
(mmollL) {mmol/L) (mmoiL) (mmolfl) *(mOsmil (keaifl)
Glucose 4%fNaCl 0.18%
with KCH0.3% 30 70 40 - 362 160
Gluctst 54Nl (145 ’ T T T T T T
with KC! (1150, 75 a5 20 - 426 200
| [Alder Hey Speeit K I*
| NACIOWKC OIS 1 T80 gl Tl T LT T T e o
NaClOSUKQI02% | 150 177 2 - 354 o |
NaCl 0.9%/KCI 0.3% 50 10 40 - 0 0 |
Ringer's - compound
_sadium chloride 1475 156 4 Calcium - 2 310 0
Hartmann's - compound .
sodim factate 13 m 5 Lactate - 29
i . _Cllcum-7 278 0
Half Hiirtmann's with 66 56 3 a_.mgmﬂ, - 14 T o
 glucose 5 Calcium - 1 418 200
v Darrow's - -

lactated putissic 3

v 121 103 35 Lactate - 53 312 0

+Osmolarity may differ slightly depending o brand. The figures quoted are muinly for Baxter products

COLLOTDS

These are used lor plasma replacement or expansion. They may be naturd products ke human albumin solution (HAS)
and fresh frozen plasma (FFPY. or synthetic: hased on geluin > (sucenylaed gelutin) and Haemaeed™

¢ Gelofusine®
turea-hnked pelatind, o hydrosyethyl starches (1) ke Pentas arch™; o7 dextrins, TIAS and gelanns are essentally
plisma substitutes, wheresis hydroxyethyl starches and tlextrans are tie plismil expanders — they produce an inereite n
phismia solume greaer than the velume of colloid infused. A mew-anaheis of clinical trals has suggested that use of HAS
may he associated with increased mortaity across wl age ranges: & more recent revew of studies 1 newborns could net
contirm this finding. NaCl 0.9% is ofien an effective crvstalloid alternative for rapid volume expansion in resuscitaton.
sepsis ang dehvdration. There s no justification for use of FFP as 4 plasnu substitute unless there 18 also a coagulopathy.

4.5% HAS hus been the standard fuid used n neonates and infants, but it 1 expensive and there is 3 small risk of
anaphyhixia feeton, More recenthv, there s been concern about possible vanant G (WD} transmssion (rom 1
sovrees of TS A santhetie gelatin vin ltermmwe o 137 HAS A a:ﬁ._.::” ctb welatin s preferable to

(s the reported anaphyiactand reaction sae s loswer (003% and 0.5% respectivelyt Destrans are
mdiated hecanse of mereased sitde-effeels compared 1o gelanns and hydrosyethy! starches

0 O

:,,..e.cz,n::.ﬁ starches (HES) have unaphylictoid reaction rates similar 10 gefating but as HES are true plasma expanders
the risk of fluid overlead is greater, For this reason, HES zre prohably best restricted 10 an intensive care seting.

Liver

Acute hepatins. Tins s often dioe o Bepanns A ey
disese S

wleenion but st iy be the first prosenttion of sermus hver
nduttken in

Cilats M s iment 1

sbtion shiches ihnormal

shinild be referred for further tavesugation

Hepatitis B. Hepauns B mlecuon rarely ciuses acute hepants m childhood hut s sesult m chrone carmage. Chreme
Iy awampontate
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