' STATEMENT OF WITNESS

STATEMENT OF: WILLIAM RICHARD CROSS D/SERGEANT
Name Rank

AGE OF WITNESS (If ovér 18 enter “Over 18"): OVER 18

To be completed | declare that this statement consisting of 1 pages, each signed by me is true to the best of my
W;??e” g?e slatement knowledge and belief and | make it knowing that, if it is tendered in evidence at a preliminary
asbeenwrien  enquiry or at the trial of any person, | shall be liable to prosecution if 1 have \&fully stated in it

anything which | know to be false or do not believe to be true.

Dated this 18 day of November 2006
SIGNATURE OF MERIRER by whom ' SIGNATURE OF WITNESS
Statement was recorped or received

L ekl i

NN

PRINT NAME IN CAPS

| am a Detective Sergeént of the Police Service of Northern Ireland presently attached to a
MajOr Investigation Team, Crime Operations and stationed at Gough, Armagh. On 17
October 2006 at 1000 hrs | was on duty at Grosvenor Road Police Station, Belifast when |

- met a person whom | now know to be Robert Henry Taylor, date of birth 12/06/1958, a

Consultant Paediétric Anaesthetist at the Royal Belfast Hospital for Sick Children. | briefed
Mr Gary Daly, a solicitor accompanying Doctor Taylor and after a Declaration of Voluntary
Attendance (PACE 10) had been completed by Détective Constable Denise Graham and
signed by Doctor Taylor | commenced to Interview Doctor Taylor at 1026 hrs. | informed
B Doctor Taylor.that'he was not under arrest, that he was free to leave at any time and that
he was entitled to legal advice and for that purpose had been accompanied to the Police
Station by a solicitor. I -ensured. Doctor Taylor was aware of the nature of our enquiries
and of the purpose of the interview. | cautioned Doctor Taylor in the following words: “You
do not have to say anything, but | must caution you that if you do not mention when
questioned something which you later rely on in court, it may harm your defence. If you do
say anything it may be given in evidence.” Doctor Taylor made no reply. | explained the
caution to Doctor Taylor. At the commencement of this interview Doctor Taylor read a
statement which he had prepared for a Public Inquiry. | marked a copy of this statement

WRC 99. The interview ended at 1141 hrs when two tapes selected by Doctor Taylor were

| . / 7 () 093-035-087
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g0z AS - PSK ‘3l SIGNATURE OF WITNFSS: /\j\ 1 ~AR

11/02



Form 38/36
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sealed as Master Tapes. One tape recording the interview from 1026 hrs to 1107 hrs was
sealed with Master Tape Seal nUmber T0175882A and labelled WRC1 00, and the second
' tape recording the interview from 1108 hrs to 1141 hrs was sealed with Master Tape Seal

number T0176410A and labelled WRC101. After a break | recommenced interviewing at
1201 hrs and finished at 1327 hrs. Two tapes selected by Doctor Taylor were sealed as
Master Tapes. One tabe recording the interview from 1201 hrs to 1243 hrs was sealed with
Master Tape Seal number T0176411A and labelled WRC1 02, and the second tape
recording the interview from 1244 hrs to 1327 hrs was sealed with Master Tape Seal
number T0176146A and labelled WRC103. A break was taken for lunch. At 1508 hrs |

recommenced interviewing Doctor Taylor as before. This intehriew continued until 1634 hrs.

- Two tapes selected by Doctor Taylor were sealed as Master Tapes. One tape recording the

interview from 1508 hrs to 1551 hrs was sealed with Master Tape Seal number T0O176147A
and labelled WRC104, and the second tape recording the interview from 1552 hrs to 1634
hrs was sealed with Master Tape Seal number T0176148A and labelled WRC105. After a

break during which Doctor Taylor consulted with his solicitor another interview took place
from 1641 hrs to 1703 hrs when a tape selected by Doctor Taylor was sealed with Master
Tape Seal number T0176149A and labelled WRC1086. Copies of all these tapes were

provided to Mr Daly, solicitor, at the end of the interviews. | informed Doctor Taylor that the

facts would be reported to the Public Prosecution Service for a direction on prosecution and

Doctor Taylor left the station at 1710 hrs.
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PACE 10

DECLARATION OF VOLUNTARY ATTENDANCE ETC
Tape Reference No .Bb AL 2’/ C’é Master Seal No 7 5 882—» A

L

Interview Notes No _ i _ ' Voluntary Record No 'V E\V 26"5 / t‘é

Distrm:t:E.‘L.’_S_JLr _— Statlon.ﬁs_L;,. \J;J\\:L( IAQ i.. Date and TlmL_LJ &0 r.}m IMOJ
Reason for Interview H»‘Lf\)i‘;hé‘-‘gg :L}t:ij@i ? ( { _\J @ _; f\jb(j"(u%{__“ A L}t" -

PART A

)/

Palgay i,
LI 1
|

L oy

, (name, age and addre

Occupation . (C)é‘iut; P!'. ¥

DOB -
~Agree to remain for interview.

AS - PSNI

093-035-089

Signature (:_.f’.p i
s :;;;;(name, age and address) . . - — v -
. I_i;:r'ént/Gua'rdian of _ _ . e N ' .
- agree that *he/she remain with the police for interview. | '
Signature
Type of Offence =~ | . Notifiable Crime ~ ®Yes/No
~ PARTB |
This part is to be read” . . You do not have to say anything, but | must caution you that if you do
to the person being not mention when guestioned, something which yeu later rely on in
interviewed before court, it may harm your defence. If you do say anything it may be given .
- seeking completion of - in evidence. (C10.5) .
the certificate below:. = J
You are not under arrest. (C3.15A) %
PACE 12/2 (Legal | ) - | ]
Advice) will be given | You are not obliged to remain at the police station, (C3.15) i
to the person | - - f
interviewed for If you remain you may obtain legal advice if you wish. (C3.15A) :
retention. | | p :
“weef. € been cautioned in the manner descnbed above *(and been provided with a notite‘explaining how | may obtain | +
o legal advice, C3.16 refers.) -- - !
| understand that | am not under arrest, that l am not obliged to remain at the police station and may obtain legal advice if i
| wish.- | : e - -4
*I do not want a solicitor at this time. " ) 3
“I want a solicitor as soon as practicable, | nominate: MFL { 2 “ﬂLL’i \Jf o d g i _—
S - | i '
. y o |
Do you need a doctor, or are you suffering from any iliness, taking drugs/medication j\any\l?ﬁﬁ’YES/NO i
. Slgnature Q 'éf =l _/J‘" (\(/ | i
T _ e )
_ - o ]
*LEFT THE PREMISES/ARRESTE'D *BEING REPORTED/NO-CHARGE%FGMRG&EC*UTIONfFOR‘CAUT 1ON7~~ ,5_
-*-BEAGWFFH—B%GTHER*ME#NS/‘NGﬁURTH ERACTION—™—— |
Date / { f Qe G{O . [ime _ / 7 l D - lnterwewmg Officer L e\-%-( e I
(BLOCK CAPITALS) i
Rank ) ( T V e NO [& Cf Slgnature ,_ N (\—ﬁ—k&
*(Delete as applicable) ' - |
EPB 7/01 { ,,,; . Investigating Qfﬁcer’;‘ -(;opy
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| ' POLICE SERVICE OF NORTHERN IRELAND

Police Identification Mark WRC107
SUMMARY OF TAPE RECORDED INTERVIEW |

- TAPE REF NO: ~ PERSON INTERVIEWED: ROBERT HENRY TAYLOR
BOV260/06 ' ADDRESS: C/o Royal Belfast Hospital for Sick Children
gﬂeaasltle\lru-:;?tl:eer(s): DOB: . _
TO175882A PLACE OF INTERVIEW: Grosvenor Road PSNI, Belfast
TO176410A DATE OF INTERVIEW: 17/10/2006 '
TIME COMMENCED: 1026 HOURS TIME TERMINATED: 1141 HOURS
INTERVIEWING OFFICERS: , OTHER PERSON(S) PRESENT:
1 William R Cross, D/Sergeant _ 1 Gary Daly, Solicitor
- 2 Denise Graham, D/éonstable 2
3 3
MADE BY: M_____________
Tape Number and
Tape Times: .
TO175882A Police introduced themselves, explained rights under PACE, explained they were intending to
'interview on the circumstancés surrounding the death of Adam Strain as part of an
0203 investigation into manslaughter by gross negligence. Cautibned, no reply. Caution explained
0350 and the reason given as to Dr Taylor being interviewed after caution.
0410 Dr Taylor is invited “to give an account in his own words and time of your responsibilities and
_ the steps that you took in relation to the operation on Adam in November 1995”. In reply Dr
| Taylor read a lengthy statement which he had prepared for the Public Inquiry in a number of
child deaths. This document was later exhibited as WRC99. No questions were asked during
the reading of this statement. The reading of the statement continues to the end of the first
tape at 1107.

TO176410A Dr Taylor continued to read his statement at 1108 after confirming that no questions had been
asked while the tapes were being changed and after being reminded that he remained under
caution.

1452 Reading of statement concludes. Police explain théy will exhibit a copy of Dr Taylor's
statement obtained already from the Public Inquiry as WRC99 and do not need to seize the

document which Dr Taylor had just read.
15642 Dr Taylor is unable to identify the Ward Nurse mentioned by him on: P2 of his statement.
PACE 22 093-035-090
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PERSON INTERVIEWED:  ROBERT HENRY TAYLOR

Tape Number and
Tape Times:

1602 Dr Taylor is unable to identify the doctor who failed to gain IV access prior to the operation on

Adam. He stated it would have been an SHO.
1630

- Y e me e e e L
- - - -
- - — MR L aam

Dr Taylor is asked with whom he discussed the lack of post-dialysis U&E checks. He

suspected it was with the surgeons as he did not think Dr Savage or Dr O'Connor had arrived

until_after the anaesthetic had been started.

1705 Dr Taylor was asked who had informed him that it was usual for Adam’s electrolytes to remain

stable. He thought it was the nurse who was with Adam that morning.

Discussion followed on possible means of administering anaesthetic end that used for Adam.
1925 Dr Taylor was asked who the “experienced theatre staff’ were (P4 of statement). He replied

| that it was the night staff who had started and then there was a change to the day staff. He
explained it was possible, especially for the scrub nurse, that the day staff had been told to
start early.-' Cha’nging the scrub nurse during operation leads to difficulty with the needle and
swab counts. It was possible that the. delay in sterting the operation at 0600 may have been

caused by the desire to start with the day shift nurses.

It was Dr Taylor's recollection that Dr O’Connor was present at times.

2205 Dr Taylor was asked regarding the part of his statement in which he said he and/or

Dr Montague were present at all times. He explained that he was present for the whole

procedure except for a brief comfort place.

Dr Taylor states that the anaesthetic record entries are almost all his. He confirmed that it
7} was possible at times when he relaxed that Dr Montague may have been more invoived but

states that personally while he could not maintain Intense concentration throughout, he did

remain involved and aware of all that was happening.

2445 Dr Taylor confirms that the “anaesthetic nurse” was aefinitely female but he could not recall

her identity. Dr Taylor stated that his understanding was that an operation required the

presence of three nurses. Dr Taylor explained that the role of anaesthetic nurse would solely

have been to assist him in obtaining tubes etc.

2700 - Dr Taylor was asked about “visualising the impact on the surgical field” mentioned in PS of his

statement. He explained this meant looking for blood being lost, blood spurting as th'i's would

not register instantly on the monitors. It also assisted in seeing swabs being placed on the

site of a blood loss as those swabs may not be weighted for perhaps 30 minutes. It was also

PACE 22

| 093-035-091
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PERSON INTERVIEWED: ROBERT HENRY TAYLOR

- Tape Number and
Tape Times:

helpful to view the colour of the kidney.

2908 Dr Taylor “I have given anaesthetic where the kidney has not worked. Surgeons blame
anaesthetists for that You haven’t got enough fluid 'in, you haven’t given in ahd the impact on o
us is dramatic._'We don’t want to be'lrespOnsible for taking the blame, taking the rap, because
for sure they will go back and tell the parent that the anaesthetic did ‘nof giVe enough blood to
make the kidney work. They will never say ‘| messed up’. That is human nature, that IS
surgidal nature and that unfortunately has happened to me in the past”.

3010 ' Dr Taylor cdnﬁrmed that he had not previously been so criticised by either ‘Drs Keane or
Brown. He explained that Dr Brown was not a transplant surgedn and could not comment on
) Dr Keane’s experience other than to indicate that paediatric transplants were not weekly

events.

3115 Dr Tayior explained that visualising the surgical field was important for blood loss, blood
colour, general perfusion throughout arteries and veins.

Tape was stopped at 1141 hrs.

PACE 22 - ; _ _ © 093-036-092
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POLICE SERVICE OF NORTHERN IRELAND
' Police Identification Mark WRC108

' SUMMARY OF TAPE RECORDED INTERVIEW

TAPE REF NO: PERSON INTERVIEWED: ROBERT HENRY TAYLOR
BOV260/06 ADDRESS: _ C/o Royal Belfast Hospital for Sick Children

Seal Number(s):

T0176411A ' PLACE OF INTERVIEW: Grosvenor Road PSNI, Belfast
T0176146A DATE OF INTERVIEW: 17/10/2006
TIME COMMENCED: 1201 HOURS  TIME TERMINATED: 1327 HOURS
INTERVIEWING OFFICERS: o OTHER PERSON(S) PRESENT:
.1 William R Cross, D/Serg.eant l . 1 Gary Daly, Solicitor -
;, 2 Denise Graham, D/Constable 2
3 _ 3

MADE BY: D/Sergeant Cross

Tape Number and

Tape Times: | _
TO176411A Introductions made, cautioned, no reply. Caution explained. Purpose of interview explained.

0300 ~ Dr Taylor is asked to explain his role in relation to Adam and the surgeons role in relation to

Adam. Dr Taylor explained his role to be:
1. Provide safe anaesthesia;
2. Ensure respiratory system is supported;
3. Prevent inadvertent injuries;
- 4. Warmth;
5. Provide pain relief:
Administer drugs/fluids to ensure a safe operation;
The surgeons responsibilities are:
1. Perform procedure;
2. Perform it within a reasonable timé;

3. Prevent infection by ensuring sterile conditions:

Minimise blood loss:

Dr Taylor stated he could only give an opinion on the surgeons role since he was not trained

as a surgeon.

0850 When asked regarding the role of surgeon in fluid management Dr Taylor replied that they

093-035-093
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PERSON INTERVIEWED: ~ ROBERT HENRY TAYLOR

Tape Number ahd
Tape Times:

question blood pressure and circulation. Generally the surgeons “will expect the

anaesthetists to be sutficiently skilled to provide a safe environment for them to operate”.

1100 Dr Taylor confirmed that he had no role in deciding where in the body the kidney would be

placed or in relation to the arterial and nervous venous connections..

1245 Dr Taylor states he cannot remember any kidney transplant operation in which he was not

asked to provide more ﬂUids by the surgeons.

Dr Taylor stated decisions as to which fluids were given are taken jointly “liaison decisions”.

In relation to the demarcatibn of responsibility between Dr Montague and himself, Dr Taylor

took full responsibility as this was a difficult case. “l did mostly everything technically with his

anaesthetic and was ..... present for ..... the vast element (of his anaesthetic). Dr Montague
was there to learn and to help.

1525 Dr Taylor confirms that Dr Savage was responsible for Adam’s preparation for surgery.

- 1544 Dr Taylor was asked for his opihion on Adam’s suitability for the operation at that time. He

replied that Adam had no acute iliness, had no respiratory tract or chest infection, no viral

lliness and was not unwell. Dr Taylor explained that Adam’s general condition of chronic

rephrotic syndrome did not make him a perfect candidate. For Adam it was as good a time as

any for such an operation.

Dr Taylor — “The presence of his native kidneys with this very large output complicated my

anaesthetic enormously. It is uncommon for a patient to have the underlying medical
condition that Adam had”.

1728 Q: “Do you believe that Adam’s preparation for surgery was adequate and appropriate™?

A:  “Atthe time and in retrospect | would like Adam to have been better prepared .....

~ with paediatric anaesthesia there is a compromise to be made ...... we knew from many times

on dialysis that his blood chemistry and his water content of his blood were ... fixed so we
could assLJmptions, do we hurt him with needles or do we assume that this management of
dialysis was the same as before ...... I would have liked an intravenous line to have been

erected ..... that would have meant that he was not fasting. The fact he was fasting meant we

PACE 22
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PERSON INTERVIEWED: ROBERT HENRY TAYLOR

Tape Number and

Tape Times: | -
become deranged in that time, if his sodium had been low ...... hypothetically, at the start of

anaesthesia it would have been a factor in the decision to proceed with ths surgery”.
2200 Doctor Taylor confirmed that there was no overall control in a surgeon, it is teamwork.
2315 - Q' "Who was responsible for planning of the fluids™?
A “Ms”.
Explained the planning is discussed with others.
2500 ' Dr Taylor was asked who was responsible for implementing the plahs that had been drawn up

for fluid management. He replied, “Me, with others”.

2660 Dr Taylor was ssked who was responsible for monitoring the fluid management and he replied
“primariiy myself’. Dr Montsgue and a nurse will also have a role in this.

2700 Dr Taylor explained the purpose of fluid administration during sn operation. In relation to
maintenance he explained this referred to water, salts and sugar. He explained children do
not have the same ascess to sugar reserves as adults, that epidurals reduce the stress
response and iherefore sugar mainiena‘nce IS more important in children than adults.

3115 Discussion ensued on the range of possible fluids available and Dr Taylor indicated there

were few options.

3245 Dr Taylor explained the information which he required in order to plan fluid management and
the reasohs for this. He had sought the relevant information from the hospital staff, from
Adam’s mother.

3" ° | ~Inregard to the administering of the ﬂuids, Dr Taylor confirmed that he was present for the

changing of every bag and there was no question of him writing fluid prescriptions for others

to implement.

3900 In regard to the equipment which he used, Dr Taylor confirmed that he had used the
equipment referred to in the report of Dr Gibson. He had experience in using the equipment,

as had Dr Montague and Mr Shaw, the technician. He had checked the equipment personally

put this is also done by the technician.

4200 Dr Taylor was asked how the implementation of the fluid management matched the plans

which he had made. Dr Taylor stated that he had made his calculations on paper which is not

part of the record, there were figures on top of his anaesthetic record.

1243 tapes changed.

093-035-095
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PERSON INTERVIEWED: ~ ROBERT HENRY TAYLOR

Tape Number and

Tape Times: o |
TO176146A 1244 Dr Taylor confirmed that no questions had been asked while the tapes were being

changed and he was reminded that he was still under caution.
Dr Taylor showed from his récord that Adam weighted 20‘kgs, his intraoperative maintenance
was 200 mis/hr, his deficit was 300 mls and his total blodd_volume was 1600 mis.

0119 - These were the basic fluid calculations. He gave the first 500 mls of 1/5 N Saline over 30
mins and started the second bag as he felt he had not yet replaced the deficit -at 0740 and
was given over the next 14 hrs. Other fluids were administered according to blood loss. He
stated that the fluid administration did reflect the planning up to the point when ongoing blood
loss was problematic and additional fluids were required. The type of fluid was as planned

_ and the quantity was as appropriate.

0530 . | It was put to Dr Taylor that others had stated the fluid administered, particularly in the early’

- stages of the operation, had exceeded the planned vdlumes. Dr Taylor replied that to have
given the quantities recorded was justifiable an.d there was no reason for it. . .

0630 It was put to Dr Taylor that Dr Alexander had stated that a “great deal more fluid was infused”

and therefore while his plans had perhaps been appropriate, an excess had been given in

practice. Dr Taylor replied that he had been working to a plan, that he knew surgery would

lead to blood loss and he wished to cater for these at the start.
0740 ‘ Comparisons were made between a previous anaesthetic regime administered by Dr Loan.
Dr Taylor - “l agree with Drs Sumner and Alexander that any other child would not have
beenl given that quantity of fluid. Adam was very exceptional and | don’t feel that those two
individuals really understood Adam. Dr T-aylor conﬁrmed that the 300 mis given by Dr Loan

0920 | was given over one hour. The knowledge that Dr Taylor had “was that Adam could tolerate

“very high quantities of fhis fluid without any loss from his body and recover safely.
0940 It was put to Dr Taylor that the evidence from Dr Loan’s anaesthetic was thét Adam could
cope with 300 mis in one hour. He was asked how that equated to 500 mis in haif an hour.
Dr Taylor answered “it showed that_ Adam was not a normal child because normal children
should not cope with 300 mis over an hour so | was confident by the previous anaesthetic that
Adam was exceptional”. Dr Taylor explained that for the previous operation Adam had a drip L
and therefore there was no deﬁ'cit to cope with on that occasion. Dr Taylor explained that he

needed to address the deficit urgently. He explained that the deficit was for 2 hours fluid and

PACE 22 093-035-096
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PERSON INTERVIEWED: ROBERT HENRY TAYLOR

Tape Number and
Tape Times:

possibly more since there was a further delay in starting the operation.

1100 It was put to Dr Taylor that the lesson of the previous operation was that Adam could

withstand 150 mis in 30 mins and that it was not safe to assume that he could then withstand

500 mis in 30 mins. Therefore the 500 mis in 30 mins. was excessive.

1208 Dr Taylor did not accept this since he was dealing with a child who had fasted, potentially had

low blood sugar and in the previous procedure had no blood loss and therefore no need to
enhahce circulation. In Dr Taylor's case he needed to “get ahead of himself’ to provide an
environment in Which there was no deficit. His kidneys were removing fluid and therefore
Dr Loan’s situation was simpler. Dr Taylor contended he Understood Dr Loan’s position that
Adam could tolerate 300 mls safely without a deficit and a need to increase circulation.

1350 Dr Taylor stood by the position that he had to administer that fluid “jolly sharpish”.

1402 It is put to Dr Taylor that he is busiest at the start of the operation as he had to achieve an IV

line, a central nervous line and this required multiple attempts and then an epidural had to be

achieved. Dr Taylor agreed with this.

1520 Q: "Is it possible ..... that you set up the IV line and the fluid is connected to it and you are

busy with your other procedures and half an hour later you see that 500 mls has run straight

through and you did not plan to give that quantity of fluid that quuckly but you are honest and

you record it in the notes any way. Were you shocked to see that had happened or was that

a plan.

' | A: "l can’t remember how | felt ... but the fact that | was doing other things would not have

distracted me from such an important element of Adam’s care ... | would discount that as a

possibility ..... my assistants would also have _mademe aware ..... | think it was a deliberate

need that we felt had to be achieved right away”.

1650 Dr Taylor described inresuscitation practice it is common to give 20 ml/kg of fluid instantly

and therefore he could not accept that'500 mis was dangerous; Dr Taylor also stated that
anaesthetic agents also depress blood pressure and this increases the need for fluids. Also

he was not to know exactly when surgery would commence and therefore he had to redress

the deficit quickly. Surgery could have commenced within 30 mins. He was not able to know

how long the central venous line would take to place.

2150 Dr Taylor explains that a salt based fluid is more commonly used in giving a XXXXX.

PACE 22
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' PERSON INTERVIEWED: ROBERT HENRY TAYLOR

Tape Number and

; Tape Times: . -_ . | .

2210 Dr Taylor - “I can see why other people who have not anaesthetised a child like Adam would
fee its unusual. 1 would not give that to a child other than Adam”.

i

v 2413

Dr Taylor again stated that his fluid administration was a deliberate act.

t - 2514 Dr Taylor confirmed that the parameters which he measured were heart rate, blood pressure

from arterial line, central venous pressure, temperature and oxygen saturation.

2602 ' It was put to Dr Taylor that he had earlier stated in his deposition that the monitoring showed

no cause for concern, whereas Dr Sumner was of the opinion that an initial CVP of 17 was

cause for concern. Dr Taylor replied that he did not expect a CVP of 17 but of 8-12. He had

re-zeroed the equipment after seeing 17 about 8.00 am. He had confirmed by palpation that

} | the catheter had gone into the jugular. He had observed that he could affect the trace by

regard CVP as an unreliable indicator of fluid in circulation. He would use other indicators as

well — heart rate, blood pressure, check if veins are dilated_and if the wound is moist or

dehydrated 7

2858 Dr Taylor - “[CVP] is a useful indicator taken in conjunction with the other signs but on its own

e, it is absolutely useless because it depends on where the tip of the catheter is”.

Police then asked how much depended on the position of the catheter tip.

2 ~ Dr Taylor replied “massively”. Dr Taylor described previous neck surgery and the effect it

would have on his procedure. He was therefore not sUrprised to h_av'e' seen such a high figure

because it did not reflect the blood returning to the heart and was useful as a zero point but

not as a measure of fluid volume.

3305 Dr Taylor was not surprised by a figure of 17. He did not confirm that he had seen this in

another child. When asked about the higher figure of 21 he did not confirm that he had seen

this figure in other children.

3530 Dr Taylor confirms that he accepted the figures of 17 and 21 were accurate measurements at

the end of the catheter and that there was no question of equipment malfunction.

3545 It was put to Dr Taylor that others had told police that it was very difficult to achieve a CVP of

21 mm mg in a child because their veins are very distensible. Dr Taylor replied that he

PACE 22 093-035-098
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'PERSON INTERVIEWED: - ROBERT HENRY TAYLOR

Tape Number and
Tape Times: | | | _ |

agreed but only for measurements of the heart but that he had seen such figures in children
3800 | with heart disease. It was put to Dr Taylor again that to achieve a CVP of double the

expected CVP at the heart where the veins are distensible was impossible if the blood volume
~ was normal, or nearly normal, no matter where the catheter is placed. Dr Taylor states he

has pushed the CVP to 16-17 to'ensure a successful transplant. He continued to maintain the

position of the catheter was significant in producing such a reading.

3945 Dr Tayllor was asked if Adam'’s position on the table was a contributory factor in producing this

figure.

410_0 ' Dr Tayior — “We eliminated the possible antefact ..... reasons why this was not a genuine
} pressure reading”.

- 4200 It was put to Dr Taylor that the mistake was to give too much fluid too qmckly but that what
should have alerted him to the mistake was the high CVP readlng and this could have allowed

him to address the problem. It appeared to police that his response was that a CVP reading

of 17 was not an |nd|cator of excess ﬂurd but of the catheter belng in the wrong piace.

Dr Taylor responded that pohce view was correct but that the experts had failed to account for

the position of the catheter.

At 1327 the tnterview terminated.

PACE22 - - 093-035-099
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POLICE SERVICE OF NORTHERN IRELAND
Police Identification Mark WRC109

SUMMARY OF TAPE RECORDED INTERVIEW

TAPE REF NO: PERSON INTERVIEW ED: ROBERT HENRY TAYLOR

BOV260/06 ADDRESS: Clo Royal Belfast Hospital for Sick Children
Master Tape

Seal Number(s): DOE: _

T0176147A PLACE OF INTERVIEW: Grosvenor Road PSNI, Belfast
DATE OF INTERVIEW: 17/10/2006 ,
TIME COMMENCED: 1508 HOURS TIME TERMINATED: 1634 HOURS
INTERVIEWING OFFICERS: _ OTHER PERSON(S) PRESENT:
1 William R Cross, D/Sergeant 1 Gafy Daly, So.licitor
2 Denise Graham, D/Constable 2
3 - ' 3
MADE BY: D/Sergeant Cross | o
Tape Number and - '
Tape Times: |
TO176147A Introductions made. Cautioned, no reply. Caution explained.
0828

Agreed sodium level at 2300 hrs on night before Adam’s operation was 139, located in clinical

notes at P144.,

Put to Dr Taylor that Dr Savage had recorded in the notes (P133) that he wanted the blood
tests repeated before the operation. Dr Taylor read the relevant entry from the notes.

Q: "Would you have been aware of that doctor before the operation started”?

0901 A “Yes”.

It was put to Dr Taylor that the opefatidn proceeded until 0930 before the electrolyte test was
repeated and Dr Taylor was asked to account for thish. He explained his priorities focused on
induction of anaesthesia, placing the lines, tubes, drips, epidurals and he needed all his
experienced personnel in theatre to monitor Adam. To have done a blood test would have

involved absenting an important team member during the early part of the operation.

- Dr Taylor explained that in 1995 the blood gas machine gave an approximately reading for
electrolyte but not a reliable one. He explained that at present a nurse could do a blood gas

analysis but in 1995 this was not possible and required an anaesthetist or possibly a medical

technician to operate it. It was not until 0930 that a person could be released from theatre to

check a blood gas sample.

1 093-035-100
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| , ' When asked how long such analysis would have taken Dr Taylor replied, “5 mins” and a lab

L sample would have taken 30 mins to arrange.
I

. 1217 Dr Tsylor confirmed that at the start of the operation he was aware that the electrolytes had

not been checked but as a priority, other things relating to Adam’s safety took precedence.

Dr Taylor then proceeded to argue that he had no reason to suspect an unusual loss of

1600

sodium as for years of dialysis it was known what Adam’s salt loss was (29-52 units in urine).

1630 He also knew that Adam could not cope with a sodium load as other children may and as the

‘experts’ thought and salt poisoning was a possibility because Adam’s undeylying condition

“congenital nephritic syndrome”. Adam had passed 200 mis/Im of urine for 4 years and this

contained 30 mmis of sodium. This was a key fact which perhaps our experts had missed.

1754 To have given normal fluids containing sodium would have been “catastrophic”.

because his research of Adam’s case indicated that his blood sodium did vary and at a time

1940 had been 124 but was usually 130-140. Dr Taylor was safe to assume that Adam couid

tolerate swings in his sodium.

2023

priority to Dr Taylor as he focused on the anaesthetics.

2" It was put to Dr Taylor that Dr Sumner an anaesthetist was of the opinion that electrolyte

measurement was mandatory. Dr Taylor replied he would have rieglected Adam by leaving

him improperly monitored while having such a test done If enough staff had been available a

different course of action may have been taken.

2445 Police put to Dr Taylor the possibility that there was a difference in this case to previous

operations in that overnight his normal feeding had been discontinued and 900 mis of

dioralyte (the same dehibe fluid) given and this may have depressed Adam'’s blood sodium.

In talking to Adam and his mother Dr Taylor had not suspected a pre-operative hyponatremia.

2800 It was again put to Dr Taylor that there was a possibility that giving a child of Adam’s weight
900 mlis of dioralyte would depress his blood sodium. Dr Taylor replied by stating that we

failed to understand the effect of Adam’s high urine output and his Inability to retain fluid.

PACE 22 093-035-101
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When pressed further he referred to previous years of stability and stated that he would not
have expected the fluid regime to lead to harm. It was again put to Dr Taylor that in the past
Adam had been given Nutrazon, not dioralyte and the regime is not different and therefore

what had been seen demonstrated in the past could not be expected to be repeated in

3030 November 1995. Dr Taylor referred to the times, not specifically identified, when Adam'’s feed

would have been stopped due to vomiting or diarrhoea and he would have been given

dioralyte, without coming to harm.

3140 Police put to Dr Taylor that it was now common knowledge in the population was that

hypotonic solutions if enough is taken will depress the sodium concentration. ;l'his was
advice given to marathon runners. Police were therefore putting to Dr Taylor that ovemlght
until 0600 Adam was given 900 mls then nothlng for 2 hours and then 500 mis in the next 30

mlns making a total of 1400 mls and in the next 1% hrs he got a further 500 mis.

Police then asked again if that quantity of dilute saline could have been responsible for

3240 depressing his blood sodium. Dr Taylor responded by describing the difficulty in investigating

the theory of dilutional hyponatremia: there has never been a “double bind” research trial nor
ever will be, therefore we _rely on descriptive studies and the Aruff study related to healthy

children. For the dilutional hyponatremia theory to work intact kidneys were required which in

periods of dehydration shut down and retain water. This wés the mechanism in the deaths of
Raychel Ferguson and Lucy Crawford who had passed small volumes of con'centrated urine,

-1 retaining free water while losmg sodium and hence suffered dilutional hyponatremia. It was
3440 impossible for Adam to suffer from dilutional hyponatremia contrary to the view of the Coroner

and the experts because he could not concentrate urine. Therefore Adam could not fit

Dr Sumner’s theory.

3625 Police asked Dr Taylor if he was saying that if fluid was put into Adam his blood sodium could

not be affected by dllutlng his biood because he was losing so much urine. Dr Taylor replied
by saying that was not quite what he had said. He stressed that dilutional nyponatremia was

only a theory, that cases had been described but only in children with intact Kidneys.

Dr Taylor said that police were suggesting a different but possible theory but it was different to

the theory dilutional hyponatremia due to he had retention of water. Dr Taylor agreed that

dilution of sodium by adding water was possible. Dr Taylor contended that the losses of fluid

PACE 22
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due to Adam’s kidnéys and surgery would have required “vast quantities of water” to dilute the

sodium in his body but this was theoretically possible.

It was put to Dr Tayior that the damage was done-by diluting the sodium in Adam’s blood
alone, not in the cells. Dr faylor denied this, saying that osmosis would equalise the
concentrations. Police suggested that if the first instance the blood was diluted by the fluid
and it was in the attempt to equalise that cerebral oedema occurred. Dr Taylor stated that in -
Adam’s case we failed to account for the fact that he was losing as much fluid as was being
~ infused. Police asked if this Waé true since he héd administered 500 mis in 30 minutes when

Adam was losing 200 mis/hr. Dr Taylor then contended that it was possible that if Adam was

that he believed Adam could pass an unlimited amount of fluid. No one had established a

maximum output for Adam.

Police asked Dr Taylor if it were possible that Adam’s potential for urinary output was higher
than had been measured, what may have been the mechanism that produced the reduced
sodium figure of 124 at 0932 hrs. Dr Taylor stated he wished he could explain it but referred
to low sodium figures previously in Adam’s history and asked what may have caused them.
He stated that the theory of dilutional hyponatremia was improperly applied to Adam and
“Involved making the diagnosis for a known disease. He stated there was no evidence that a

child like Adam could get dilutional Hyponatremia, it was known that his sodiﬁm varied, that
due to good care and attention from his mother that he could maintain a stable course with

the odd rogue result. Dr Taylor stated also that the sodium result from the blood gas analyser

was not necessarily accurate.
At 1551 the tapes were changed.

At 1552 the interview continued.

Dr Taylor referred to the history of the use of blood gas analysers. This led to his belief in the

sodium, from blood taken at 1130 hrs.

Dr Tayior confirmed that when he Qot a figure of 124 at 0952 he took action to address the

| 093-035-103
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low sodium by reducing the amount of No 18 fluid. Dr Taylor agreed that in spite of his actions

at 1130 the sodium level was even more depressed.

0745 Police reviewed the position that at 2300 hrs the sodium was 139, that we do not know how or

when it began to fall but 12 hours later itis 119 These are accurate results Police asked |

Dr Taylor to explain what had happened in those 12 hours to reduce sodium from 139 to 119.

Dr Taylor replied that he did not know. He stated dilutional hyponatremia did not occur.

0930 Dr Taylor stated it was known that wnen patients are sick and near death their sodium levels

drop and there is

1312 Police put to Dr Taylor that it appeared to them that if Adam is losing 200 mis/hr and you are

| giving him 500 mls in 30 mins you achieve a dilutional effect. There was no proof that Adam

could pass more than 200 mis urine/hr and it was possible to achieve a dilutional

nyponatremia in that time span. Dr Taylor said he had given other children similar quantities
and none had died or shown ill effects and many paediatric doctors would concur. He

mamtalned that many children had received similar fluids to Raychel Ferguson,

Lucy Crawford or Adam Strain and had come to no harm and he failed to see how people can

say the fluids were the cause.

Police put it to Dr Taylor that while the Chief Medical Officer had taken a similar view to him in

stating the response to fluids was an aberration in the case of an individual child, while

Dr Sumner maintaihed that if any child were given the same fluid in the same time span, they
; ' will react similarly and suffer terminal cerebral oedema. Dr Taylor maintained that Arieff and
| other experts believed the reaction' was Idiosyncratic, happening to some and not others. He

stated that Arieff had stated the response was unusual, unheralded and unpredicfable..
1605

baseline figure for electrolytes. He then stated in an operation of this length that it was
expected further levels would be sought in the middle and at the end of the operation.

Dr Taylor replied by referring to his previous response relating to his priorities at the start of

the operation.

1700
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that time span, was likely to be fatal and that he should have known that.

PERSON INTERVIEWED: ROBERT HENRY TAYLOR

he assumed this referred to the difficulties in getting samples to the lab — this would take

between 1-3 hours and before the result was received it was out of date.

Police asked Dr Taylor regarding his deposition comment that the blood. gas result at 0930
where he sald that there were no indication of problems and that the conditions hkely to
- precipitate osmatic fluid shifts were not present. Police showed the relevant sections to

Dr Taylor.” In relation to his comment that there were no problems was a reference solely to

the blood gases and the conduct of the anaesthetic in that jt confirmed that he was being well

‘ventilated and there were acid problems. In relation to the osmatic problems, Dr Taylor stated

this referred to Adam’s albumin levels which is abnormal, can lead to osmatic shifts. No

. dilutional effect in'volved. Often in patients -who die, a pre-morbid test will show a fall in
sodium, so just before you die your sodium can be very low. That does not mean that you

have been given too much water. No- -one will ever know what happened to Adam but | am

strongly of the view that it cannot have been dilutional hyponatremia.

Police put to Dr Taylor that the Coroner’s verdict was dilutional hyponatremia that

Dr Sumner concerned, as did Dr Savage and although police were not at the Inquest, it was

probably that other medi.cal experts had agreed with this verdibt. Dr Taylbr replied that he was
~ frustrated since when he spoke to Dr Sumner and Dr Savage outside the Inquest they both

acknowledged that the cause of the paper (?) hyponatremia couid not have happened to

Adam and yet in court they séid that it did.

Police suggested the comment appeared more to refer to the blood gas at 0930 and the low

sodium level ought to have highlighted that there was every likelihood of an osmatic shift.

Dr Taylor repeated that the advice at that time was that they should not rely on blood gas

results for sodium, in particular because of the method erhployed which used 'heparin.

Police asked since the sodium leve] produced by the blood gas analyser was markedly down

on the previous result, if Dr Taylor had taken any action to confirm the result Dr Taylor

explained that to send blood to the lab was problematic and would not have produced a result

until after the conclusidn of the case. At the time he had other responsibilities as the kidney

was being perfused.

Police put it to Dr Taylor that in a child of Adam’ S size, a drop in sodlum of that magnitude, in

Dr Taylor replied

093-035-105
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PERSON INTERVIEWED: ROBERT HENRY TAYLOR

that firstly the figure of 124 was unreliable, secondly that he had been at a level of 124 before
without problem. Police put it to Dr Taylor that it may be the case that it may be possible to _
have sodium levels as low without ill effect, if the low level was reached slowly but the rate of
change was as important as the mag'nitude of the change. Dr Taylor described some of the
other medical events and explained_ the anaesthetic protects the brain. Dr Taylor agreed with
the police suggestion for a patient who was not anaesthetised, as a sodium drop would .

produce symptoms. He stated that even in his anaesthetised state, Adam should have

displayed some evidence of hyponatremia symptoms but had not. Dr Taylor stated he was at

a loss to associate the change in sodium with any clinical deterioration.
Police asked Dr Taylor If he had been distracted at 0930 by other aspects of the case and had
missed the significance of the lowered sodium result and was not addressed. Dr Taylor
denied this He stated he gave blood and this would have the effect .of raising blood sodium,
he gave HPPF which contains some sodium (although Dr Sumner had chosen to say there
was no sodium in HPPF, perhaps to fit this theory), he had reduced the rate of ﬂow of 0.18%
saline and the sodium solutions which he had given to Adam were there in sufficient
quantities to correct the measured low sodium. Dr Taylor asserted he was aware of the low
sodium and took steps to address “diluting hyponatremia” (accepting the point police had
made)as obposed to “dilutional hyponatremia™.
Police put it to Dr Taylor that if he had taken steps to address the low ﬁgare he must have
recognised that whether 124 was an absolute figure or not there was a possib_ility of the
sodium being'low and heeded to be addressed. Dr Taylor agreed.
Police asked if Dr Taylor had taken any further tests to confirm if the remedial action was
effective. Dr Taylor stated he did not until the end of the case because in his list of priorities -
checking the result having taken corrective measures was less important.
Police cOn_ﬁrmed that Dr Taylor had referred often to blood loss as 1411 mis and Adam’s total

blood volume is 1600 mls. Dr Taylor confirmed that this represented a significant blood loss.

It was put to Dr Taylor that Dr Keane had told police there was very little blood loss.

Dr Taylor stated he kept contemporaneous records of blood loss. It was agreed that both the
record and his recollection confirmed signiﬁc_ant blood. Dr Taylor stated the sometimes

surgeons sometime try to suggest there has been less blood loss.

093-035-106
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Police put to Dr Taylor that it had been alleged to police that the surgery In this case was
inapprdpriate and incompetent and that had compli'cated Dr Taylor’s task. Police asked if it
was the casé fhat the surgery had been poor but they had left Dr Taylor to “carry the can”.
Police reminded Dr Taylor and he agreed that he had said earlier that he had been blamed in
the past by surgeons for failures that were not his fault. Dr Taylor éommented on blood loss
and the efforts h'e had_ made to get it right for Adam and it was his role to cope with blood loss.
" Dr Taylor conﬁrmed that the blood loss encoﬁntered in Adam’s operation was not unexpected

and he had ordered 4 units of blood for the operation but had uSed 2 units.

1634 tapes changed.
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AS - PSNI | Page 8 of 8



POLICE SERVICE OF NORTHERN IRELAND
' Police Identification Mark WRC110
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TAPE REF NO: PERSON lNTERVlEWED ROBERT HENRY TAYLOR

BOV260/06 ' ADDRESS Clo Royal Belfast Hospital for Sick Children
Master Tape '

“Seal Number(s): HOB: _ -

T0176149A PLACE OF INTERVIEW: Grosvenor Road PSNI, Belfast
DATE OF INTERVIEW: - - 17/10/2006

TIME COMMENCED: 1641 HOURS TIME TERMINATED: 1703 HOURS

INTERVIEWING OFFICERS: OTHER PERSON(S) PRESENT:
1 William R Cross. D/Sergeant o 1 Gary Daly, Solicitor
2 Denise Graham, D/Constable 2

3 _ 3

MADE BY: D/Sergeant Cross
Tape Number and *
Tape Times:

- TO176149A Introductions made, cautioned, no reply.

Caution explained. Agreed Dr Taylor had been allowed time to consuit with his solicitor.
Police informed Dr Taylor that it had been alleged to police that the donor kidney may have

been infracted before transplant. Dr Taylor was asked if he was aware of any discussions

during the operation to that effect.

Dr Taylor stated he had no role in a decnsmn to use or not to use a kidney but he was aware

that the ktdney did not “pink up” easily and the impact on Dr Taylor was to re-assess his fluids

and worry that he was still in deficit and despite his best efforts that he had failed to increase

the biood volume enough to perfuse the Kidney.

0450 Dr Taylor could not recall if the new kidney produced urine.

0550 It was put to Dr Taylor that Adam’s mother was clear that no consultant spoke to her before

the operation. He maintained he would always speak to the parents and in this case it may

have been in the anaesthetic room. His recolléction was not certain, other than that he

definitely spoke to her in theatre.

0650 Dr Taylor was asked to account for the differences in hIS fiuid calculations between his

deposition and hlS statement to the Public Inquiry. He was unable to specify why this had

happened. If he had to rely on figures he would use his own figures from the anaesthetic

PACE 22
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chart.

0820 Police asked why he had reviewed his deficit figure from 300 mis to 400 mis. He based this

T N

on figures from the pre-operative fluid chart, having seen there was a deficit of 2 hours as

opposed to 1%z hours.

0850 It was put to Dr Taylor that Dr Sumner's figure for fluid deficit was very different — 160 mis.

Discussion ensured re the origins of the various figures. The fluid management was based on

Adam’s usual night time physcology, not average figures for a day.

1045 Police asked if Dr Taylor had at one time used a fi Igure of 180 mis/hr for malntenance and had

later changed thls to 200 mils/hr. Dr Taylor based 200 mis/hr on Adam recelwng 200 mis/hr

over an 8 hr period at night and he tried to mimic the night time regime.
1300 Police suggested the effect of changing the figures was to reduce the apparent excess in fluid
infused by 500 mis.

1450 Police showed Dr Taylor his deposition and pointed out where he had mentioned many

parameters to the Coroner but had failed to mention the sodium result. Police asked if that

was a conscious decision to divert attention away from hyponatremia having led to cerebral

1834 oedema. Dr Taylor denied this. It was put to Dr Taylor fhat a sodium of 124 was a significant

figure but was not mentioned in the deposition and that is because Dr Taylor knew it was

significant and avoided mentioning it.

1850

common things happen such as problems with the anaesthetic machine, wivy gases,

Increased blood loss. Hyponatremia had been raised by others but he remained

2010 unconvinced.

Dr Taylor had many patients in intensive care whose sodium is low at the time of death.

whether that was the cause of death or the result of a dying process is debatable. He

2045 acknowledged that hyponatremia was present but not that it caused his death. _

Police put to Dr Taylor that he had said in a letter to a solicitor that 0.18% saline was isotonic,

when in effect, its effect once infused is hypotonic. Dr Taylor stated that depended on the

PACE 22
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- metabohsm of the patient, dependmg on how quickly he burned the glucose. Dr Taylor
explamed that Adam did not need too much glucose as the body burns less under ,
anaesthetic. ThlS enhances the ability of the fluid to remain isotonic. This was another
reason for the theory of dilutional hyponatremia to be inapplicable — none of Arieffs patients
~had died on the table, they had all died post-operatively.
1703 interview terminated.
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Witness Statement Ref. No.

NAME OF CHILD: Adam Strain

Name: Robert Taylor

' Title: Consultant Pacdiatric Anaesthetist

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

Previous position and institution:
[As at the time of the child s deathf
| Same as above

‘ Membership of Advisory Panels and Committees: '
' fidentify by date and title all of those between January | 9935-December 2004]

~— |

1997-08, Provision of Paediatric Surgical Services Working Party,
| 30" September 1997, Regional Working Group on the care of Acutely 11 Children; Sub-Group on

Paediatric Intensive Care

19972005, Local Advisory Paramedic Steering Committee,

1997-98, EH&ZSSB Working Party on Meningococcal Disease,
- 1999-2005, Sick Child Liaison Group,

Sept 2001-Jan 2002, Hyponatraemia Working Party, —

2002, Paediatric Long-Term Ventilation Working Party,

Tun 2003-Feb 2004, Neonatal/Paediatric Interhospital Transport Working Party,

5003-2005, Chairman Clinical Audit Committes, RGH Trust

1002-2005, Member Clinical Ethics Committee, RGH Trust

| Previons Statements, Depositions and Reports: .
{Identify by date and title all those made in relation to the child's death]
011-005-035,036 Statement to Coroner 30.11.95 (same 8s 059-067-135/1 56)

011-017-108-12] Deposition at Inquest 21,06.96

059-004-007 Note to Mr Brangam
059-005-028 Note to Mr Brangam 07.06.96 _ |
059-036-071,072 Letter to Dr Mumaghan 08.05.90 ' |
059-053-108 Letter to Dr G Murnaghan 02.02.96 ' -
059.012-031,032 Fax to Mr Brangam 07.06.96
C¥FICIAL uSE:
List of previcas statement, depositions and reports attached:
Ref; Date:
011-005-035 | 30.11.95 Statement .
| 011-017-108 | 21.06.96 Dreposition at the Inquest on Adam Strain -

Transcript of oral evidence at the [nquest on Adam Strain

7
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Particular areas of interest
[Please attach additional sheets if more space is required|

| 1. Describe in detuil your role in the preparation for the transplant surgery on Adsm, including: -

(i) mestings with other medical personnel
(ify information sought and provided to other medical personuel; and

(i) calculations made.

(i) 1was oncall for RBHSC - Friday, Saturday & Sunday, which was a typical busy weekend, Prof
Maurice Savage phoned me oa Sunday night 26" November 1995, to inform me that a Renal
Transplant was scheduled on Adam Strain for early next morning. Iwas informed that Adam
retained his native kidneys. I suggested conung in to assess him, but we concluded that relevant
information could be given by phone and that 1 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 (he 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 | knew T 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. |, ,
Céﬁ { - NO The next moening, on 27" November 1995 1 was told by a ward nurse that blood tests and I'V N
:9 - fluids were not done because of poor venous access and repeated attempts had caused Adam to be
AR 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 ne post-dialysis, U&E results and the impact
of no intravenous-fitiids for the fasting period of the previous two hours since his mght feeds were
stopped-with Dr Montague. | reviewed his fluid balance sheet (057-010-013) and noted that he
as to have received 200 mV/hour of oral fluids (I think this was by artificial feeding tube). In
actual fact Adam had received in excess of this 200 ml/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 faslure,

This meant that we had to make several unusual fluid calculations (see below). Ialso checked his
most recent blood test results from 23.00 on the 26" November which indicated a sodium value
139 mmol/1 and a Haecmoglobin of 10.5 (058-035-144). Although [ noted that he did ha
1 sodium of 124 mmol/l on one occasion without apparent ill-effects [ was info at it was
| usual for Adam’s electrolytes to remain stable following dialysis for 24 hours as demonstrated in a
summary of his bicchemistry results in 1995 (058-041-187-224), It was clear that Adam produced
l very dilute urine with a sodium content of 29-52 mmol/lilre as seen in a summary of his urine
biochemistry resulls 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 g high sodium load.
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l (ii) I then sought infdrmation on Adam’s previous anaesthetic management. He had undergone a

shoner pmccdifre on 18 October 1993, | examined the ansesthetic record (058-025-069 to 074).
This indic,&(éd a brief summary of significant medical history and of note he was distressed on

arrival ig'theatre. The anaesthetist (Dr Loan) recotded that “much better co-operation when 1Y,
induction offered”. Otherwise there were no difficulties noted with his anaesthetic management.

I noted the size of the endotrachael tube (4.5mm) and that a butterfly needle was used 1o induce
anaesthesia in the feft ante cubital fossa. Although thers were no fluid calculations performed on

this, I noted that 300mls of “1/5 NSaline/4%” were given over approximately 1hr.

e

. " il ——

| 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 1o
follow a “standard course”. I checked recent medical history, drug history, ufhethcr he was
allergic or sensitive to any roedications, and his most recent evaluation of fluid and electrolyte

status. ] therefore had to make a decision about further deleying surgery to gain IV access and
blood tests against prolonging the “cold ischaemic time” of the donor kidney.

The decision to delay surgery to the morning was to ensure that the operating room staff were not
loo 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

| goahead with the kidney transplant on Adam at about 0700hrs on 27° November 1995.

(i1))From about 0630 or 0640 | 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-
Duretic Hormone (ADH) and Renin-angiotensin. Therefore we needed to provide at least 200mls
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/1). This then required 400mls to replace his 2hr fasting
_ deficit and a further 200mls for his first hour of surgery or 600mls in the first hour. There was
q |  2tso the need to replace any ongoing losses of blood initially with crystalloid. We agreed that we
,1.? \ would _kce:p a close watch on blood loss and replace such losses with a ratic of 3mis crystalloid 1o
’ | 1mi bload loss. This was a well established ratio used by anaesthetists worldwide at that time. We
- alse recognised that there would be the need to replace the type of fluid lost by the body by that
type of flutd which it most closely resembled, i.e. replace water with water, salt with salt and
blood with blood. | (
I\§

S V,)
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in summary, pre-operative fluid calculations were:-

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

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

3. Replace any blood loss by monitoring swabs and suction and replace blood with crystalloid in a
ratio of 3mls crystalloid to 1ml blood loss. This would also include blood products when

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

4. Further fluid management would depend on BP, HR, CVP and organ perfusion
S. 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 kidncy.l

(I) your own actions; -
| (i) tests requested and results recelved; s
(iii) resuits received trom monltoring; and /
(lv) condition of Adam at the completion of the surgery. /

. . J 2. Describe in detail the course of the transplunt surgery, including: {:wj‘. o e ;_ Cj\ﬁ-
- ' [RRUSE (e

() Ina long case lasting over four houss, it is not possible to provide patien safety with a single
A , anaesthetist. [only agreed to provide general anaesthesia for Adam with an experienced senior

registrar, Dr T Montague, experienced the ready gccess to experienced

'%Ugms. and nephrologists who were in theatre dress and present beside me in theatre for large
parts of the procedure. g[ ole —
K\b* - C Vold g Dl
" l Therefore, my actions are as a team member and a team leader (for anaesthesia). Dr T Montague
3 | and/or myself were present with Adam in theatre at all times. The degree of vigilance and personal
]
l
|
I

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 i 6;_

planned. I can only speculate that it took a considerable amount of time 10 work out an agree z
management plan and review previous notes despite my very early attendance at the ital thar &/ | YWAse<X.

0 1 ] morning. At 07.00 I worked closely with Dr T Montague and the w snduce
, 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. 1am ,

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). -

(i) The IV fiuids 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 mis.
l (i1} Therefore the first S00mis (being 1 bag) of 0.18NaCl/4% Glucose was increased 1o be completed in

the first half hour and a second bag (500mis) to make up that volume and type of fluid lost by the
kidneys ie approximately 600-700 mls given in the first hout. |
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 |

(05_8-003-023) 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 N
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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 wi recorded) but this increased with several heavier swabs including one of 67gms
(equivalentto 67mis). It was becoming clear that about 200 mis of blood was lost in the swabs in the

first hour plus a similar amount in the suction bottle and on the towels; abaut 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
| 1s retained in the blood circulation and is used as a blood volume replacement.

B - _
This HPPF, 400mgwas administered over the second hour of surgery. Towards the engd of the second
hour of surgery, we had therefore given 1000mls of 0.18NaCl/4% Glucose and 400mis HPPF, glving &
total input of 1400mls and a loss exceeding S00mls of blpod 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 erecteq 8 B’ff&g (500 mis) of 0.18NaCl/4% Glucose to be given at &
much reduced rate, over the following two houTs 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 melabolic requirements. It is well recognised that epidural anaesthesia reduces the

“stress-response” to surgery. This can limit the increased blood sugar normally seen in patients

undergoing general anaesthesia and surgery. All aspects of the anaesthetic were reassessed throughout

the 2™ hr and in respect of fluids another ty%og.ﬂuid, Hartmann’s solution (Sodium content 130

| mmol/litre) was commenced near the end of the 2™ hour of surgery. This is a much mors usual lype 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 9- 1. IS

minutes of surgery. This fluid was provided to “preload” the new kidney so that thete would be

sufficient fluid for its function. A review of his BP and HR at the end of the 2™ hr of sirgery indicated

2 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 nack vessels as confirmed by
compression.. Therefote, as indicated in my statement (01 1.005-035,036), we accepled the 17 mmHg

as @ marker to look for a relative change rather than an absolute tevel. It is usual practice to increase
the CVP by 5-10 ¢ms 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 anaesthelic monitors as well as visualising the impact on the surgical

field.  §lved loss / Nowr
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 mayv still require further fluid to be administered,
We were moving to a stage when more blood products were gow approprrate. During the third hour

U900 ~ 1000hrs, the blood Joss continued in all tiree areas, swabs, suction ) -
|

L

| ’ I
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and towels, A blood gas analrysis 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 led 1o 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

A contaming sodium &t 130 mmol/l or greater were administered in addition. We were aware that ﬂ
1O O

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 wers
given under the direction of Dr O’Connor. This was another apportunity for the team to review the
fluid management, blood loss and general slatus of the new kidney. In that review it was clear that

the appropriate amount of fluid was being delivered ie;

L M Adam had sodium levels as low as this previously without any ill effects {058-041-187 to 224).

ql'
- \éﬁ 1. 1100 mis of 0.18NaCl/4% Glucose had been given to replace the amount jost by Adam’s native
U«“"f kidneys and provide maintenance sugar requirements (5 hrs@200 ml/hr=1000mls). |

2. 800 mls of HPPF and 250 mls of Blood had been given to replace that lost in swabs, suction and
| towels and 1o help to restore the low Haemoglobin.

3. Hartmana’s solution was commenced to maintain the CVP and provide the new kidney with
sufticrent 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.

ja= 11: 40 |

The fluids were again reassessed during the 4" hour of surgery. They included 0.18 NaCl /4% |

glucose at 200 mi/hour for renal losses, HPPF and Packed red blood cells for replacement of blood

| loss and Hartmann's solution at 200 mls/hour to support preload for the new donor kidney. The

estimated losses from Adam’s cif@plmiﬂn were noted in his swab count record (058-007-021);

1. Swabs weighed 411 mis \
2. Suction bottle 500 mis >

3. Towels “heavily soaked”S00 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 transfer 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 (o me and all those present when Adam did not wake-up when his
anaesthetic was swilched 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

| heartraie or blood pressure or oxygen levels. I printed off 3 computerised record oEhis actual

| recordings lo re-examine in grealer detail any possible adverse episodes which may Aave bees
|__overlooked (058-008-023) N\

6 szl

"

093-035-110f



—~z SUPPORT MORT M.

]
L
L
1]
s,
%
Y
AL
N
(Sl
}-—1
noY

OCRK

normally Qoo S0P

. . s o oW % VI VY V.Y @A-Fu
Particular areas of interest (Cont’d) | 28N\ eéxbym .

Gt &w_ Uy Le %
[ also re-examined his losses from the surgery and took account of the measurements taken (swabs g} e %

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/l.
This 1s 2 low normal level. I 1 had not provided the same quantity of glucose as I had done then

there would have been a serious risk of Adam developing nypoglycaemia.

To assist the Inquiry | have su‘mmariscd 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 (612 hrs@2C£ mi/br=1300mls). 135 e e 2oo
j'-fw‘uw SO | ey

2. 1000 mis of HPPF and 500 mls of Blood had been given fo replace tha lost in swabs, suction

and . ""l’;”, 10 bonidund Sociang éz oD, Sy

_ o Sh 10 wire %4
towels and to help to restore the low Haemoglobin. (Estimate of losses 1?11 mis)
heod 2.0 7Q1L b W J%

3. 500 mis of Hartmann’s solution to maintain the CVP and provide the new kidney with sufficient 184 ]
preload io ensure its function. | $e0 | qae

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 1o ensure the function of the donor kidney. In most of the cases

I have been involved with there has been evidence of pulmonary cedema following renal
transplaants. 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 1140 I 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 passad 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.

| ' worked closely with other medical staff (o determine the cause of his death so that his mother

. could be given as much information as possible. It was also important 1o investigate the cause of his
death so that other patients could benefit from knowledge learned by Adam’s tragic death during
renal transplantation.

093-035-110g
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J. Explain the reasons for the actions that you took in the operating theatre, including:

(i) when and why tests were requested; and
(it} what fluids were administered and when and why they were changed

(1) arterial blood gas 09.32 (058-003-003) This test was done primarily to confirm adequate rcspiratory
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 mmoiN).

(ii) Fluid administration was described in Q2 (1). This was a continuous assessment of fluid deficits,
Josses 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)):

- P i

Fluid Plan; Replace fluid deficit in the first hour and provide ongoing renal losses associated with
Adam’s native kidaeys with a type of fluid low in sodium content (0.18 NaCl/4%Glucose). This

fluid, Saline & Glucose mixiure 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 BNF 45,

copy enclased). 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, including providing dates, the actions that you took to educate the medica!
profession on hypenatraemia 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
anaesthetic 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 [ worked in co- |
- operation with Drs Murnaghan, Savage and Gaston to develop Draft Recommendations for

Paedistnc surgery (060-018-036). This was shared and discussed with my Paediatric Anaesthetic
colleagues, Drs Crean and McKaigue (060-014-025 — redacted). |

W g T

As a consuitant in the Royal Belfast Hospital for Sick Children, with my colleagues, [ 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. I 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 teaching sessions.

- - .

1 Ibecame an active instructor on the Advanced Paediatric Life Support (APLS) course in 1997. On
this course | have taught all of the many aspects of life support. In relation to the Inquiry I have
laught many doctors and nurses about the type and volume of fluids to be administered to infants
and children with serious life-threatening conditions &g, shock, dehydration, diabetes, trauma etc.

| This teaching follows nationa! and international guidelines. In 1999 I became the APLS cot
. (
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director on two Belfast courses annually and was invited to initiate the APLS course in Dublin in [
2001 and Jersey in 2003. | have also taught on the APLS course in Walsall, Manchester and
i Leicester. Overall | have assisted in the instruction of over 400 doctors and nurses, mainly in

Northern Ireland.

 1iounded a group of Paediatric, Anaesthetic and Accident and Emecrgency 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). Its main purpose was o improve the quality of care
to entically ill infants and children being transferred to the Pasdiatric ICU mawly by better

communication. I chaired these meetings and kept my Clinjcal 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 hospitels in
Northern Ireland. This guideline included advice on the fluid maoagement of children presenting
with Meningococcal disease. At another meeting of the SCLG on 26° June 2001 the issue of
dilutional hyponatrasmia was presented by me in relation to children receiving intravenous fluids
0D paediatric wards (reference SCLG2, copy enclosed). Unfortunately these meelings became

poorly attended probably because they were held in the evenings. Ihave recently introduced the
’7' 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 y

Hospital.

| was a founder member along with Dr Brendan O’ Hare of the Paediatric Anaesthetic Travelling
Society of Ireland (P.A.T.S.LY 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 havea very close academic and social relationship. At our meetings we discuss areas of
' ‘ common interest and invite respected doctors from overseas to help 1n our education. Dr Des |
- Bohn was invited to one of our meetings in 2000 1o discuss intravenous fluids. | continue to |
provide leadership in the teaching of fluids and other important matters to other doctors involved |
| nmajor paediatric surgery in Ireland.

conterences 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 of the optimum fluid
for such children. Dr Des Bohn who has published several papers on hyponatraemia spoke at this
meeting. | had worked for Dr Bohn as a Paediatric Critical care Fellow in the Hospital for Sick
7 Children, Toronto in '1988-1989, These PICS mectings also provided an opportunity to discuss
paedialric fluid management on an informal mananer, In 2002 T was asked to sit on the PICS
Council as the co-opted member for Ireland

! From 1991 I met twice a year with other Consultants in Pacdiatric Intensive Care at organized

e
i

——
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] In 2001 I was invited 1o be 2 member of the Working Party on Prevention of Hyponatraemia by
Dr Darragh (007-050-099). As 2 member of this committee I helped to draft guidelines to be used

) by all huspi’ta;l departments where children are given intravenous fluids. [ was asked to report the
death of a child to the Medicincs'_ Control Agency using the “yellow card” system (007-048-094 to
096 and reference CSM, copy enclosed) of adverse incident reporting. Correspgndence from the

___ MCA isavailable on the ] nquiry

9
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website (007-017-034). I 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 hyponatraecmia and recent

publications (007-051-100 tol11).

I have continued to phone and email other doctors and pharmacists in different parts of the warld

10 gain some insight into the use or prohibition of saline/glucose fluids (007-D41-082). 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 mixiures with |
some individuals who wish to see these fluids restricted, eg Dr Stephen Playfor, Royal Manchester

Children’s Hospital (007-061-130).

In 2003 | was invited to edit the Fluids chapter for the second edition of the reference book
“Medicines for Children”. There was 2 deficiency in the 1ext regarding the risks of hyponatraemia.
L included a paragraph on dilutional hyponatracmia that reflected the CMO’s guidance for the
“Prevention of Hyponatraemia” which was accepted by the editors. (reference MFC, copy

enclosed)

[ do not believe that individual doctors like me can have any 1mpact on the prescribing of fluids by
doctors in the various hospitals in Northem Ireland. The implementation of the guideline on the
Prevention of Hyponatraemia by the Chief Medical Officer in 2002 has made 2 major impact in
N1 However it will take a determined effort by a powerful body such as the Nationa) Patient
Safety Agency to introduce a change 1o clinical practice tn all UK regions.

"'"‘T"""‘""‘H"rr-"ll.nq—......-._,__.
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Other points you wish 1o make includi g additions to any previous Statements, Depositions and or
Reports | -~
[Piease attach additional sheeis if more space is required/

In my letter to Dr Murnaghan on the 2™ February 1996 (059-053-108) I draw attention to a factual

£rror as reported by Dr Sumner in his report (059-054-10910 120). He reports that the Human

Plasma Protein Factor (HPPF) administered to Adam did not contain sodium (059-054-116 and
119). In actual fact this solution contains 130-150 mmol/ of sodium, similar to thal present in

] |

blood. It is crucial to the understanding of the type and volume of fluids given to Adam to be
absolutely accurate. I have outlined in Question 1 the reasons why each type and volume of fluid
was given. It was the agreed inteation of the transpiant 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 to
provide Adam's essential metabolic requirements. | -

Also 1 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 10 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 sslne/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)
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162  Chapter 9: Nutrition and blood

_—.ﬂﬂ#

WATLR
The tenn water used without qualification MEans
cither potable water [reshly drawn direct from the

M

A

public supply wnd suitable for dnnking of freshly

boiled and couled purified water. The latter should
he used if the public supply is from a focal storagce
ank or if the potable water 15 unsuitable for a par-

ticutar preparation. (Water for injections. section

$.22)

92.2 Intravenous administration

Solutions of electrolytes are given intravenously, 10
meet normal fluid and clectralyte requirements Of
w replenish  substannal deficits or continuing
losses, when the patient is nauscated or vomiting
and is unable w lake adequate amounts by mouth.

In an individual patient the pature and severity of
the ¢lectrolyvie imbalance fust be assessed from the
istory amd clinwal and biochemical examinalion.
Sodium. potassium. chlonde. magnesium. phos-
phate. snd water depletion can OCCur singly and in
combinaton with or without disturbances of acid-
base batance. for refesence to the use of magncsium
and phosphates. see section 9.3.

lsotonic selutiuns may be infused safely nto a
penpherit vom Solutions more concentrated than
plasma, for cxample 20% glucose arc hest given
through an indwelling catheter positioned tn lacge
vein

—'__#_

ﬂ

INTRAVENOUS SODIUM

ni——

i ——

Sodium chloride 1 1501001C solution provides the
miost RpOrtint cvtcaceliular 10ons in pear physio-
logical Concrmration and s mdicated 0 sondiaen
deplegion which may anse from stch combitions i

NSRS RS Jiabetic Ketoacidosis, theus,  and
Lacttes b severe deficit of from 4 to 8inres, 2 e
Ihtres of istonie sodiuim chloride may he given
aver Y Y houes, thereafter infucion can usually b
al o slow et rae

Eveessive adianstration <hould be avoided. the
jugular venuls pEESIUre should be assessed. the
hases of the lungs should be examined for cremita-
nons, and i clderty or seriously ill patents it 1S
olten helpful w muonitor the rght atnal (cenral)
VeI PIESsure

Compound sodium tactate (Hammann's ~alu-
o can be used instead of isotonic sodium chloe-
de solunon dupng  surgery  of i the il
management of the injured of wounded.

Sadivm chleride and glucose solutions are indr-
cated when there 33 combined warer and sadim
depletion A1 1 nuxture of isotunic sodium chlor-
Wde and 3% wlucose allows somc of the water ttree
of sudinmd L Ciee body cells whitch sufter snnl
[rom dehydration while the sodium salt with vol:
e of water detenined by the normal plasma N’
cemans catracelhular An cxample of combiacy
cexliain chlosnde and waler depletion oceurs I Per-
woeale b sy

’ ﬂ""l ' -.‘ .
‘-.'.. 'I N
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SODIUM CHLORIDE

Indications: clectrolyte imbalance, also secuon

9.2.1.2
Cautions: testrict intake In impaired renal func-
tion, cacdiac falure, hypertension. perpheral and
pulmonary ocdema, oxacmia of pregnancy
Side-effects: administratson of large doses may
give nise 1o sodium jecumulation and oedena
Dose: sec notes above

PoM Sodium Chlornde Intravenous Infusion,
ysual  strength  sodwm  chlonde 0.9% (9.
1 50 mmol cach of Na* and Cl Nitee), this steenpth
being supplied when normal saline for injecion
requested, Net price 2-mbL amp = 28p: S-mL amp
= A p; 10-ml. amp = 33p: 20-ml. amp = 69p. 50
mL amp = £1.52
In hospitals. 5(0- and 1000 -mf, packs. and sometines

other $1Zes, are avaliable
Note. The teem ‘ewmal saline’ should el be used W

deseribe sodium chlionde InUravenaus infusion VY%, the

term "physiolugical saline 13 acveptable but it s prefer
ple 1o give the compuiition (i sodium chlonde 1nire

venows infusion 9%

with other ingredients
PoM Sodium Chiloride and Glucose Intravenous
Infusion, usual  strength  sodiotn chloride 0 87
(1.8 g. 30 mmol each of Na* and ClAitre) and 3%
of anhydrous glucose
In hospitals, SO0- and 11KK mb, packs.
other sizes arc available
poM Ringer's Solution for Injection, valuium
chloride (dihydeaw) 332 MECTORrams, polassum
chloride Y00 microgntms, sodium  chionde
&6 mg/ml.. providing the following wns lin
amollitre). Cat* 2.2 Ko 4 N 147. CI 136
ln hospitaly, X0 and JOO0-mi. packy, and wemetime
athet sizex. are as alable
PoM Sodium Lactate Intravenous Infusion,
Compound {Huarinunn volunon tin fojecten.
Ringer-Lactate Sotution fur Ingection, sodut
chlonde 0L6%. soadinm Tactate (} 25¢% potassuim
chlocide 0 047 calomm cilorde Q0277 tean
cuning Na® 130 mmel, W S mmel, Ca® 2l
HCO, {as laciwed ) ol CV mpol/ e
in huspatals, S0 and HKKEmb pachs. g ~eanchinwe
ather sizes, afe avakable

Al et

e ————

_#_*

INTRAVENOUS GLUCOSE:

e ————
Clucose solutions (37¢) ate manly used o repla
water deficits and should he given alone W hen IRE
15 no sigmficant loss of clectrolvies Avendgy wJl
[eQuUUre ments in a healthy adult are { S 2.
dady and this 8 needed to balaiwe unas widabk
losses of water through the skin and fungs and ©
provide sufficient for uripary excrepon Watd
depletion {dehydratinnd wends o oocur when the'se
losses are not matched by 8 compariable intake. 3-"
for example may occur 0 cont ot dyvspliged W
the aged or apathetic who sy not dreek W ale
wiflicient amouat ot thetr Wi inatve

Excessive loss of wawer witliout Joss O
oCeuiTIng i levers. h)’Pd

lytes 15 upcommion. '
”'}T‘mdi’““- and 10 uaCotHIRIN W ater-losing ren
— — __,,..---""‘.'I

el

- 2l hiep——

Abbrenens and symbadssee inside front cover
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9 7.2 Parenteral preparations for fluid and electrolyte imbalance 453

Dose: sce nolcs shove

sodium Bicarbonate No-propsctany )

Capsides, sudiun hicarbonate SO0 myg (appros
& mmol each of Na~ and HCO, ). Net price 26
£6.08

Avaidable from Generies IVAX

Tubets. sudium ticarbonate 60 mg. ned price M
aabs = Mp
IMPORTANT Uil ~erdutions ol sasbiam lcarbetngie are
rmum:tl lﬂ.'l.'il-luml“'_h. thew ncedd e e nhi.mu‘d wHE

il onder amd 1he uln.:ugth ol sl carbonaty

doutd be staal vn the presnpinen

#

- OTASSIUM BICARBONATE

indications: sce ROLCS above

Cautions: cardiae discasc, renal impannnent, inter-
sctions: Appendux | {potassium saltx)
,ntra-indications: hypochloracima, plasma
potassium conventration above S mimol. litre

Side-effects: nausca and vOIMmiting

Dose: scc noes above

Potassium Tablets, Effervescent {Mon-
proprciary)

Effervescend fablcts. potassium bicarbonate SHng.
potassium acud anrak 100 mg. cach tablet pro-
viding 6.3 mmol of K To he dissolved i water
hefore adimmistranion Net pace T80 £4 24

Label: 11,21
Avarlable from Alptanna, Hilleoess

NOTE These tablots do not contan cidornde dol vt e
cenl tabiets usilaniny pelass it arnd chlorde s undv
Potassiom ( hlirde, sacinn CIRE I

M
922 Parenteral

preparations for fluid
and electrolyte

imbalance
9.2.2.1 fat e 1 v yind ettt
9.211.2 }‘t.i NAEN' ) {!i_]‘.lli:i ".I-.IIJII'.;H*',

9.2.2.1 Electrolytes and water

Loluttans of clecnoliaes are g enantedy Gt s e
wieet normal Mued ard clectrolvie requurcticiits aof I
renlenish st deficits of Jenting hossuos,
when the patient pasnseited o voming aind s
umable o he deguate Hmernis by mouth When
intravenons  admesrabion I Dl IHtuI'l-'u; fafdy
Columes ©f it Lan abae be goan wibgranconsh
in by poderia bosy

I aet andis il pabent thie e ad v aont ol
the clevttoh i nnbalarge o e assossad fan thw
hestony and ancd aid odhesugal vt
Sodium,  patassim, hiorde. magnestum, phes
phate, il waie Jop ot can ot sty don
combination with o withow distebunces ol ond
base habang e, for petotence to e use o e s
amd [\Illhllh.llfw. SO R Yo

lsotonie selutas may e sl sately it
periphueral wom Soedutions mere concentiated tun
l‘llilh‘-lll;l, fo0l l.'\.lllli‘ll..' A L !:Ilh..'l"-l' LIS LTWN AR
through an sadwclhing catheter posihienad vea Larug
STy

M

Intravenous sodium

Sodium chloride 1n 1sotonic solution provides the
most important extracellulir ons in necar physio-
logacal concentration and s indicated v sodiem
deplenon which may anse {rom such conditions as
pastro-entents,  diabeny ketoacidosis, ileus, and
ascites. In a severe deficit of from 4 to Rlitres, Yw
Thires of ssotome sodiun chlorde may be given
over 2 oV hours, thercafter infusion can usually be
a1 a slower rate Excessive administration should be
avowled, the jugular venous pressurc should bhe
asscssed, the bases of the lungs should be examncd
fur crepitations, and 1o clderly o scriously il paucals
i 1s often hetpful w monitor the nght atrial (central)
VOIS Pressure

Chronic hyponatruemnd «hould ideally be corrected
by flud restriction. However, if sodium chlondce s
required, the deficit should be corrected slowly to
svoid the fisk of osmoue demyelination syrdrome,
the nse in plasma-sodium concentration should be
Liited to no more than 10 mmol/litre in 24 hours

Compound sodium lactate (Harunann's solutiun}
can be used wstead of soteme sodium chlunde
wwluton during surgery or 1o the instial management
of the injured or wonuded

Sodium chloride and glucose solutions are m-
dicated when there 1s combined waler and sodnt
depletion A 1) mnlure of isutome sodun chlonde
and §% glucose sllows soeme of the water (tree of
sovdiom to enter body cells which sulfTer most lrom
dehy dration while the sodium sahll with a volume ot
water detemuned by the nopmal plasma Na  remains
extracellular Mantenanee flud should accurateh
reflect dadly requirements and close MOMIGHNE 15
reguired to avord lud and clectrviyvie imbalaoce
IHlness or mjury increine the secretion of anti-churctic
hormene and therefore the ability to gxerele CXeess
water may be impared Injudicious use of soutivns
wuch as sodm chionde 0 1R% and glucose 4" may
alae Cause dilutiona! bhyponatracmil t'::'ipcl.:lil"}' W
Culdren and the clderdy, 1t necessary, gunlince
Beuld be sought from a chnn expencneed 0
the managemest vl Had and electroivtes

Combined sodiuny, potassiue, chloride, aml walcr
deplction ik oevut, bt cxample, with sovere
GJiarthoea o poraastetid vy, rupl:n:t:nu:nl I~
Carrved out wath sodiun honde mtrsvenous anbn
aiont U0 il glucese intrs cass mbusion 32 watl
AL NEANTEIL LR B RTATL VAT R LY

....-.-._.d.q——-l-—_ﬁ-ﬂ-ﬂi'-— — - - T

cODIUM CHLORIDE

Indications: clectrelyvie ubalance, also sechien
¥ Y l b

Cautions: rosine tlsha 1 llll]!mful ronal fun tion
cardiwe Bulure, by pertense, pcnph-:ml and pubin
anany oeden, tosenn ol pregnancy

Side-eflects: adnumistration ul large doses
e tse We sondiam Jecuinulation and veden

Dose: scve noles abws e

Sodium Chioride intravenous Infusion (Nua-
propoctary ) [P
Inte s enens infiesteon sl strengeh sombiuo b
whe 1 e (9 g, 130 e cach of Nov and €1 hidres
thss steenth beng supplicd » hen normial sshing bt
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ROYAL BELFAST HOSPITAL FOR SICK CHILDREN
PAEDIATRIC INTENSIVE CARE UNIT

MEMORANDUM

The Undernoted DATE: 9February 1999

Following recent correspondence with Paediatricians and Anaesthetists in various
Hospitals I 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. . o ' |

Could you please indicate preference for the following date:-
March 2 1830-2000 ¢S
March 3™ 1830-2000 ~ ©

March 9" 1830-2000 EO \Q( B @L}\ ‘

Suggested venue is Antrim Area Hospital.

‘ . | ) _
N~/
\ . (. .
DRR TAYLOR

CONSULTANT ANAESTHETIST

CC DrN McLeod Consultant Anaesthetist ICU Antrim Area Hospital

Dr ] McAloon Consultant Paediatrician Antrim Area Hospital
Dr B Bell Consultant Paediatrician 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

r T Brown Consultant Paediatrician Ulster Hospital

- .

[ s?-H \

AS - PSNI | 093-035-110n



SICK CHILD LIAISON GROUP
Minutes _
Tuesday 26" June 2001 - ANTRIM AREA HOSPITAL

IN ATTENDANCE: APOLOGIES:
Dr J McAloon Dr M MCCarthy
Dr R Taylor ' Dr B Bell
- Dr H Steen ' Dr A Bell
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 projectand is BT
currently running throughout Northern Ireland with good

participation among Units.

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

Chgirman's Business:

Long term Ventilated Patients now occupy five PICU beds. This
is unacceptable as it blocks beds for acutely ill 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 guidelines 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

AS - PSNI

093-035-1100
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, A - .Mark'_et Towers * 1 Nine Elms Lane * London SW8 5NQ @C@@ R
" orueocaes - I
OF MEDICINES T"“’P honei | _ ° F acsimile . CINES comnot._

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,

- * % A l".‘
K PPN A LA * .

YT o

DrJ M Raine |
Director - Post Licensing. Division

AS - PSNI - S 093-035-110p



v

OTHER DRUGS (includiag seif-medication & herbal remedies)

Did the patient take any other drugs in the Iast 3 months prior to the reaction? G)I No

If yes, please give the following information if known:
Drug (Brand, if known) Route Dosage Date stanted Date stopped Prescribed for

SL{-::?TA')(:NC: $23 ZF_-_Z | i 22;2 i @-—N’\f(rT:S
ﬂ] 2o,wi 0.2 20L&

Additional relevant information c.g. medical history, test results, known allergies, rechallenge (if performed), suspected drug interactions. For
congenilal abnormlmcs pleue stale )othcr drugs taken durnin ;pregmncy and the date of the last menstrual period.

"O 3T o F N ik €3t IM'? - Umﬁ A CLOLTECTRS o7 MOS0 gt YL ~
- SYMIToMA . — SEI20EES
REPORTER DETAILS R CLINICIAN (H not the reperter)
Name and Professional Address: _ ) B8 TATLE | Mame and Professional Address:
AT 1 C Y 10 W v ‘
QﬂF—AﬁT - o Postcode:
Postcode: D718 & Tel No: g Tel No: Speciality:
Speciality: e s r - lfyouwouldllkc infoauation about other adverse reactions
Signature: ; {1 Date: 285 9/ o associated with the suspected drug, please tick this box B
Sndnuoddu(..-ﬁvlunq . mmrwmoﬂmsumfmmhmorumuusw
© CSM Mersey, FREEFOST, L3 3AB nc CSM West Midiands, FREEPOST SW2991, Birmingham BI8 7TBR

or CSM Nerthern, FREEPOST 1085, Newcastle upon Tyne NE1 1BR or CSM Wales, FREEPUST, Cardif CF4 172

X

‘. 1&*—“

093-035-110q
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- MClAal
COMMITTEE ON SAFETY OF MEDICINES SUSPECZED AL 2 DRUG REACTTIONS MEDICRMES CONTROL. AENCY
or combination of drugs please complete this Yellow Card. Please report alt

¢ established drugs. For additional reporting advice please sce page
be put off reporting becsuse some details are not known.

AR

Lo

If you arc suspicious that an adverse reaction may b@iiklage: S iy
adverse reactions for black triangle (V) drugs and onl v 2 ¥ b ohameeth
10 of the BNF or the MCA website www.open.gov.uk e.tm. Do not

oy

Yol

PATIENT DETAILS Patient Initials; __ |~ . @ .- Sex: M/E Weight ifknown (kg): __ LS
1 Age (at time of reaction): -1 Identification (Your Practice / Hospital Ref.)*: T & 2

SUSPECTED DRUG(S) . . X . :

Give brand name of drug and FLyOs Ex (HT(" NATZ A K —> CQMA_) 433167

batch N if ~Rou ibed fi

MWM 80..(5 AosT wol " =:Z !

SUSPECTED REACTION(S) | Oulcome

Piease describe the reaction(s) and any treatment given:. | | . Recovered [}
HEAPALRES D Vo (71 E =D S5 2 VLB > (omA P ORA STe™M Recovering [

. NeT (19 ' Continuing []
Date reaction(s) started: —% é’ Lo Date reaction(s) s : !0 é o Other EE/
tion 10 be serious? ‘ No | |

Do you consider the reac

If yes, please indicate why the m_;n} coasidered to be scrious (plcase tick all that apply):: COMMITTEE ON SAFETY

Patient died due to reaction Involved or proloaged inpaticnt hospitalisation OF MEDICINES —
Life threatening ] Involved persistent or significant disability or inclpldtyl' 0CT 2001 (]
Coagenital sbnoomality 1 Medically significant; please give details:

* This is 10 enable you to identify the patient in any futere commespoivdence conceming this report
Please anach eddirional pages {f necessary

\ i — —— v .

bt
o
Cow A

. | 093-035-110r
AS - PSNI
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‘ Market Towers * 1 Nine Elms Lane * London SW8 SNQ @C 2

comnrreeonswery  Tetephon R racsvnic SRR “oches oL
7 OF MEDICINES Telcphon _ Facstmile , | . oL

- AGENCY

"IN CONFIDENCE

- Dr B Taylor
Paediactric ICU

Royal Hosp for Sick Children -
BELFAST S

CO. ANTRIM
BT12 6BE

01 Oct 01
- Dear Dr Taylor

RE: PATIENT: RE  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,
! '

- Ll
- : b | . * ' .
- - ¥ ‘.r'it - L. ﬂ a o

Vandotuma 4

Dr J M Raine _
Director - Post Licensing Division

AS - PSNI - ' - 093-035-110s
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OTHER DRUGS (including self-medication & herbat remedies)

Did the patient ake any other drugs in the last 3 months prior (o the rcacuon? (_Y)I No

| If yes, please give the following information if known: |
Drug (Brand. if known) Route Dosage Date staned Dalc stopped . Prescribed for

Sé Fo i /Tx GS'
Ny s 22T '—Q"’—

-..N’Qt'tflg

Additional relevant information ¢.g. medical history, test resultx. known allergies, rechallcnge (if performed), suspected drug interactions. For
congenital nbmmahticsplcm sme alj other drugs taken durin ;prcgnancy and the date of the last menstrual peciod.

YoST P ch_ﬂum'; - UOER » CLotTRSRS T Mmzu-f--a Wl%’ﬁ*
- bYMffa-*td«c.-—-*S&:zuces
REPORTER DETAILS - CLINICIAN (if not the reporter)
Name and Professional Address: Dl,-, 5. "H' TR ‘E Name and Professional Address: |
MEe 1 CY 3O 7 <0
B FLFAST - Post code:

Post code: 7}2- & Tel No: Tel No Speciality:
Speciality: VAT o THES ¢ 1f you would like information about other adverse reactions
Signature: \. Date: 25 9/ o) - associated with the suspected drug, plc:sc tick this box - [B/
Mumww FREEPOST, mmnluﬂwmhmdhm‘ﬂmm | -
% CSM Mersey, FREEPOST, L3 3AB * 7 e CSM West Midiands, FREEPOST SW299L, Blrminghom B18 TR

or CSM Necthern, FREEPOST 1085, Newcastle upon Tyne NEL IBR | oc CSM Wales, FREEPOST, Cardilf CF4 172

AS - PSNI ° o - o S ' 093-035-110t
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Vv [(nomtewen ] cin

COMMITTEE ON SAFETY OF MEDICINES SUSP P CTET A YYERSE DRUG Rmd-loﬂs - MEDACTNES CONTRON. AGENCY
If you are suspicious that an adverse reaction may biikiateSibfiidrulilor combination of drugs please complete this Yellow Card. Plcase report all
adverse reactions for black triangle (V) drugs and onl X P dve or cstablished drugs. For additional repocting advice please sec page
10 of the BNF or the MCA  websilc www.opcn.gov. Uk FeshofiE. btm. Do not be put off reporting because some details are not known.

PATIENT DETAILS Paticnt Initials: 1. - _ - Sex: M /{ ' Weight if known (kg): ___5;

Age (at time of reaction): - Idcatification (Your Practice / Hospital Ref.)*:

Give brand name of drug and FLJ 05 ! H.ff NAT/ A MA‘) 433 167
batch Nu& 'Jf m i ! Dosrge _/!: ﬁﬁ_ E w Prcszbcd for
SUSPECTED REACTION(S) - Outcome
Please describe the reaction(s) and any treatment given:. Recovered [ ]

Hrfm’ﬂt&&'&—-’!’ Vow 177 & 2 5#'" ""Q‘CJS > (emA —7 6“(!\)51“6‘7'-{ Recoverning [
Date rcaction(s) started:

N (109 ?l AT Continuing [
Daté reaction(s) ’ O é O Other [E/
Do you consider the reaction to be serious? No

If yes, pleasc indicate why the reaction is considered o be scrious (please tick all that apply): CONIMITTEE ON SAFETY

Patient died duc to reaction . Involved oc prolonged inpaticnt hospiulisation  OF MEDICINES -
Life threateniog ] Involved persistent or significant disability or incapacity toc ]
Coagenital sbnormali ] Medically significant; please give details: | | 200‘

'msiﬂaemhleyoutoidmﬁfylhcpmm:nyfmccarupohdmwmin;dﬁsmpat
Pleaze sttach edditiona! pages if necessary

A e e e e et §.

AS - PSNI ' - 093-035-110u
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& 40 minol of potassium per litre. ECG monitoring should be used where there is concern regarding hypo or .

B hyperialsemis, together with frequent measurement of plasma potassium.

the purposes of most children 3%
also meet usual potassium requirements when given in 3§
there is an inability to excrete fluids or electrolytes, g
requirements. depend upon the nature of the situation 3§

Solutions avaslable
"0 Strong potassium chloride (159%) - K* 2mmol/ml; CI 2mmol/mlL

Strong KCl should be diluted with not less than 50 times its volume of compatible (ntravenous fuid, mixed well and

3 gvenasasiow infusion. Other infusion fulds containing potassium — see table (page G50).

R "". [ Glueose 5 % ~ osmotarity 278mOsmiL

Intravenous fluid therapy

?.asgﬁgﬂi?no_s_:m..-
For each kg over 20kg R

.n_ar_ﬁan._ofnoﬂa_%qummagw
"’ 1) Glucose 20 % - osmolarity 1110mOsm/L
O Glucose 40 % - osmolarity 2220mOsmiL
03 Glucose 50 % - osmolarity 2775mOsmiL

Other Infusion fuids containing glucose — se¢ below. Solutions stronger than 10% glucose should NOT be used except

_. “in exceptional circumstances because of the dangers of hyperosmolality.
" intravenous bicarbonste is used In the management of metabolic acidosis. In most circumstances metabolic acidosls is

dehydrated. Subsequent fluld and el

secondary 1o hypoxia/ hypovolaemia/ hypoperfusion and treatment of any undertying condition with appropriate fluid

g replacement and cardiovascular suppont will Improve or correct acidosls.

including measurement of on going excessive
bicarbonate and glucose together with calclum, phosphate and magnesium where appro
rehydration is under used and severe dehydration over dizgnosed clinically.

Bicarbonate may be given to correct the add-base imbalance in severe metabolic acidosis or in specific clrcumsances,

- _n.u.wﬂzaeaﬂunﬁ_oau.ﬁ&nuﬁsna&ouu@ %iﬁﬁﬁ?ﬁa_%gfgﬂug

may be given as

Intravenous sodium is commonly given as a component of maintenance and replacement therapy. It .
from the upper

saline for initial fluid bolus in acute fuid loss and to
replac

replace ongoing gastrointestinal losses
ement therapy it is most usually given in combination vih B
ding on the clinical situstion. Other uses include promotion of IR
vehicle for reconstitution and administration of intrzvenous &

lines. It must be given with cauton as sodium overload may A
re, other cardio-respiratory &

saline diuresis in the management of some poisoning, as a
ns snd t0 maintain patency of arterial/CYP/other
roduced. gnﬁﬁ%ﬁaﬂa&ﬁ&ﬁlﬁﬁﬂ_gaﬁ&.ﬂaﬁngu
disease, hepatic cisthosis and those receiving glucocorticosterolds.

Solutions avatlable
O Sodium chioride 0.45% ~ Na* 75mmolfL; CI 75mmoliL: osmolarity 154mOsm/fL
0O Sodium chioride 0.9% - Na* 150mmol/L; CI° 150mmol/L: osmolarity 308mOsmiL
0 Sodium chioride 1.8% - Na* 300mmol/L; CI* 300mmol/L; osmolarity 616mOsmft

medicatio
be éaxily p

N

Other infusion flulds containing sodium — see table. Extreme care must be taken if giving sodium chloride in solutions

stronger than 0.9% and there must be specific indications for thelr administration.

bolus if required (1ml/kg of 8.4% sodium Eﬂuvoﬁs_o_.zs:s_ﬁ.égn.&na_\ﬁ&#ua 3&5!9&895.
énago%au.g%%ggsﬂnﬁnguoﬁ% = base defich x body weight (i) x 0.3.
Half this volume Is usually given inidally by siow infusion and progress monitored by clinical assessment and
measurement of plasma pH or H* concentration before giving the remaining hall. The standard sodium bicarbonate

Solutions avaslable |
O Sodium bicarbonate 1.26% — Na* 150mmol/L; HCO,’ 150mmol/L; ~ osmolarity 300mOsm/L.

" O Sodium bicarbonate 4.2% ~ Na* s0ommolL; HCO," s0ommolfL; - osmolarity 1000mOsm/L
O Sodium bicarbonate B.4% - Na* 1000mmol/L; HCO," 1000mmol/L; - osmolarity 2000mOsm/L

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

Intravenous Had therapy

»

" and in deficit and si

INTRAVENOUS FLUID THERAPY

?\T\ (UL Qoo YV &

Intravenous fuid and electrolytes are given 10 maintain or restore normal body composition when it is not possitne or
desirable 10 use the enteral route. Fluid and electrolytes are given as maintenance and/or replacement therapy. In each
singation, it is necessary o be caulious as both hyper and hyponatraemia can oCCur.

Though uncommon. dilutional :s.o.ﬁ_ﬂ__ﬁ is ofien an unheralded, but potentially fal condition. )1 is due 10 COMHEX Neuro-

%:&9%5&2221:%&55&55&28

&g%ﬁ_fa__svﬁs_&%_x:oﬁ_. It is

charaerised by oligunia and 2 rapid [l in scrum <odivm concentration leading to cerebral ocdema causing seiatres a/or
coning of the medulla ablongata. Slow correction and careful monilonng, arc required 10 prevent serious morbidity

To prevent dilutional hyponatracmia and sodium overload. it is recommended that: |
| Body weight be accurately measured or estimated by 2 professional with substantial paediatric experience. The
estimation of body weight can be made using the child's age; Body weight (kp) = (AGE+4) x 2. This weight should be

plotted on 2 centile chan as a crosscheck. If the weight is beyond the 3 or 97* centile range then the weight must be

re-examined.

2 Fluid administration should reflect the composition of fluid lost or in deficit. especially as regards sodium content.

3 A baseline blood sample be sent [or serum soddium, potissium, ured and blood sugar estimation. Regular and frequent

“serum sodium and blood sugar estimation is required and should be documented. This will usually mean at feast one

specimen per day in genentl nitintenance siwalons, and at least two blood samples daily 10 the postoperative period

ificant ongoing loss siluations. An indwelling heparinised cannula of capillary sample will avoid

sampling difficulties in the anxious child or those with poor veins. Blood samples must not be taken from the same limb

1s the intravenous infusion.

"4 An experienced dOCIOT MUST ASSESS fluid balance daily and ke appropriate action (o correct fluid loss or retention.

Measurement of urinary sodium, potassium and urea should be helpful.
s A child with acute hvponatracmia (<130 mniol/L) needs urgent referrat to 2 hospital with pacdiatric high dependency

facilities {asvmptomatic haponatriemii).

MAINTENANCE THERAPY

For this purpose fluid and clectrolytes (chicfly sodium {Na*}, chloride |CI'} and potassium [K*|) are given together
with glucose 1o replace the normal losses of water and electrolyles in quantities needed 10 maintain correct body
compasition. In infants and children, maintenance fluid and electrolyte requirements vary as 4 function of metabolic
activity. The following normal requirements are derived from the relationship that exisis between body weight and
metabolic rate and may be used outside the neonatal period. The glucose requirement is that needed 1o mnimiIse
gluconeogenesis from amino acids obtained as substrate from muscle breakdown. |

It is usual fo meet these requirements by using 3 standard solution. .
-~ the volumes suggesied below meets the fasting fluid, saline and plucose reguirements for the purpases of most children

For example, glucose 4% with NaCl 0.18% given in

ander hasal conditions Solutions contining yammol/l. of potassium chloride (KCD also mecet uswl polasssm
requirements when given in the suggesied volumes. Adjustments will nced 10 be made if there s an inability to excrete
fluids or electrolvies, excessive renal loss or continuing extra-renal losses. The exact requirements depend upon the

narure of the clinical situation and types of losses incurred. See caul

Fluid requirements/24 hours

ionary note about dilutional hyponatraemia shove.

Body weight <3kg 150m/kg
{start at 40-60mi/kg o newborn) .
3-10kg 100mUkg
For cach kg between 10-20 kg aid 50mb/kg
For cach kg over 20kg add 20mi/kq to maximum of 2000mL in adult female and 2500ml n adult male
“Sodummqurement_________ | ammoli —
TPotassumrequirement | 2mmolig

e T

Iritravenous fluid _”—dn_.m_..z continucd

REPLACEMENT THERAPY

.-
L |

in ceneral, initial intravenous replacement fluid is required il >10% dehydrated or if 5-10% dehydrated and oral and ,

epteral rehvdration is not wlerated or possible. Oral rchydration is adequate if 1olerated in the majority of thase <10°%
dehwdrned. Subsequent fluid and electrolyte requirements are derermined by clinical assessment of fluid balance,
including measurcment of ORROING EXCCSSIVE renal and extra renal losses, and measurement of plasma electrohytes.
hicarbonate and glucose together with calcium. phosphate and magnesium where appropriate. In the United Kingdom
oral rehydration is underused and severe dehvdration overdiagnosed clinically.

Intravenous sedium is commonly given 38 2 component of maintenance and replacement therapy. it may he given as

Nacl 0.9% for initial fuid bolus in acue fluid loss and o replace ongoing gastroimestinal losses from the upper

gastrointestinal tract. For maintenance and continuing replacement therapy it is usually given in combinauon with other

clectrolvies and glucose, the exad strength depending on the clinical situation. Other uses include promation of xaline

diuresis in the management of some poisoning, as 3 vehicle for reconstitution and administration of intravenous
medications and 10 mainin pateacy of anerialvenous catheters. [t must be given with caution as sodium overload may
he easily produced. Parucular care is seeded in those with renal insufticiency, cardiac failure, other cardio-respiratory
discase. hepatc crchoss auxl those receiving plucocorticoids. Conversely, hyponatraemia with senous Conseuences
can uccur it mamienance and replacement fluids do not meet sodinm requirements. See cautionary note about
ditutional hyponatraemat abme. |

solutionys aretileble

(3 Sodium chioede 0.45% - Na® 7smmoliL; (1 75mmol/L; osmolanty 154m0Osm/l
O} Sodium chlorkle 0.9% - Na® 150mmodiL: € 150mmolfL; osmolanty 308m0smfL
(] Sodium chloride 1.8% - Na* 200mmol/L: C 300mmolfL; osmolanty 616mOsmjL

Other infusion fluids containing sodium — see table.

Extreme care must he taken if giving sodium chloride in solutions sironger than 0.9% and there must be specific
indic:uions for their administrabon.

Intravenous potassiun is commaonly given s 3 component of mintenance and replacement INTFIVENAIS therapy and in
he enrrection of severe hypokalaenna where oral potassium is insufficient or not possible. For maintenance and
continuing replacement theriipy it is mMost nsually given in combination with glucose and other clectrohvies Whilst it s
ofien added 16 plucose/salinge solutions, ready-prepared infusion Auid containing these together with potassium may he
adeqguate in many cases and their use mav decrease the number of errors in its administration. The quantity required s
calculaied according to usual mainenance requircments with adjustment for any deficit and ongoing, loss. As always, the
situzion must he monitored by clinical assessment and measurement of plasma potassium concentrating. PoLASSIIM
should not be given in established hyperkalaemia and should onlv be given with extreme cauhion and close monitonng
where there ts renal impairment of coincidental administravon of drugs which mav cause hvperkaluemia, Potassium
should only he gven as 3 slow infusion and it is recommended that the concentration of the solution should not exceed
abmmol of potassium per litre. ECG monitoring should he used where there is concern Teparding hvpo or
hyperkalacnnia, wogether with frequent measurement of plasma polassium.

Solutions arailuble
O Strony potassium chloride (15%)° - K* 2mmolimL; CI' 2mmol/mL
O Strong KC! should be diluted with not less than 50 times its volume of compatible intravenous fluid, mixed well and

given as a slow infusion. Where possibic, compounding should be performed in a pharmacy. For other infusion fluwds
containing potassium - see table. |

Intravenous glucose is QIVeR i mamntenance and replacement therapy 1o nunimise guconcogenesis and s also used
specibicaliv m the treatment of hypoghcacmin. For munienincy and continming ceplacement therapy it 1s maxt usnafly
given i combination with other cecieohvtes. In hypoghvciem an mitat bolus of 200me/ke of glucose gnen i Iml/ky
of 10% glucnse over 2-5 niautes 18 recommended.

solntions availabie

O Glucose 5 % - osmatarity 278mOsmiL
OGlucose 10 % ~ asmolarity 555m0smiL
O Glucose 20 % - osmolanty 1MomOsmiL
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656 Intravenous fluid therapy continued

(] Glucose 40 % - osmolanty 2220m0smfL
(3 Glcose 50 O ~ osmolarity 2775m0smfl

For other infusion fluids contuning glucose — sce below. Solutions stronger than 10% glucose should NOT bt used
excepl in exceplional circumstances because of the dangers of hyperosmolarity

Intravenous bicarbonate is used in the management of metabolic acidosis. In Most Circumstinees matabolic ...mw._nim is
secondary 10 _.._.%cwE\__:E_,.._,._un::..S.ﬁx:.ﬁ.:i:: and treatment of any underlying condition with appropriaie uid
replacement and cardiovascular support will improve or correct acidosis,

Ricarbonaie may he gven 1o correet the acid-hase imbndance in et metaholic acidosis or in specific vircinstanees, ¢k
~ renal whukar acidasis. In the acuke sihetion ¢.& cardiae armest, an initial bolus of Imolke may be given i o slow holus if

required (1mi/kg of B.9% sodium bicarhonate or 2mi/kg, of 4.2% sodiwm bicarhonate). The volume required of Bo4%
<odium bicarhonate to correct a metabolic acidosis = buse deticit x body weight (ke) x 0.3 for n___._.:_..ﬁ_ other ._rs =@+___§m
(x 0.5-0.6 in premature neonate; X 0.4 in lerm nconates). Hal this volume is usually gven initially by slow infusion and
PrORreEss monitored by clinical assessment and measurement of plasma pli oF H* concentration before gving the remaning
hadf The sandard sodium hicarhonale solutions available are hyperionic. Venous damage oF thrombophlebitis may occur
the site of infusion, and EXINIVISINON Cin CaNNC severe tissue injury. Contimved administration cwn kead to hypernuracmil AT

overdosage of sodium bicarbomate may cause diarrhoca. nausea and vomiting, hyperpaocd and comulsions.

~ Solutions aratlable

(] Sodium bicarbonate 1.26% - Na° 160mmol/L; HCO3" 150mmollL.; - asmolarity 300mOsm/L.
) Sodism bicarbonate 4.2%: - Na® spOmmolfL; HCO3' _mooE:xu_P“ - Raa_m_.f 1000mQOsmiL
) Sodium bicarbonate 8.4% - Na* 1000mmolfL: HCO3"1000mmolfL; - osmolanty 2000mOsmjL.

THAM (iris-hvdroxvmethyl aminomethant wrometamol) is an organic buffer used for correction of metabulic acidosis. 1l
i$ an aliernative 1o sodium bicarbonate when there is concern about carbon dioxide retention, hypernatriemia or _.wsa
impairment. THAM is available as 3.06% or 7.2% solution, and should be used as 3.0% u...a._::c_,_ when given
intravenously. imL of 7.2% solution (2ml. of 3.6% solution) is equiviient to Immol of bicarbonate ton.:

Lactate was previously used in the managemenl of metabolic acidosis but is now nol rccommended hecaust of the risk
of producing lactic acidosis. especially in those with hepatic impairment or poor tissue perfusion. Any solutions
containing lactate should ot be given 1o those with impairment of hepatic flunction.

solutions availahle
O Sodium lactate M/6 - Na* 167 mmol/L; lactate 167 mmolfL

For other infusion uids. which contin lactate — see table.

Combined intravenous fluids

Na* cr K* Other Osmolanty Ene
| mmolf)  (mmoft)  (mmolfl) mmoy  tmOsmA}  (kealil)
N —
Glucose 2.5%/NaCl 0.45% 75 75 - | - 293 _0 .
_ Glucose 49%NaC10.18% 30 0 ~ w3 V0
Glucose 5M%/NaCl 0.45% 75 75 - - 432 200
Glucose 5%/NaCl 0.9% 150 150 - - 586 200 _
~ Glucose 109%/NaCl 0.18% 30 30 - - 567 A0
Glucose 109%/NaCl 0.45% 75 75 - - 660 400
Glucose 5%/KCi 0.15% - 20 L S — ng 200
Giucose SWKCI02% | - .7 Tl - 2R L0
e ko | T Ta e P 200
Glucose 49%/NaC10.18% |
with KC1 0.150% % 0 - 32 0
“Giucose 4%/NaC1 0.18% |
with KC1 0.2% 30 57 27 - 336 160

Intravenous fluid therapy continued

Combined iBravenous fluids continued

Na’ Cr- K* Other Osmolanty Encrgy
| (mmol)  (mmofl)  (mmot)  (mmoll) HmOsml)  (keallL}
Glucost 4%{NaCl 0.18%
~ with KCI 0.3%: 3% . ... . SN —— 362 160
Glucost SN D.4N%: |
with K(1 0 15%, - 75 95 20 - 426 200
.._b_ﬁ_e._z.& Speviil K) e e
~NaCl 0.9%/KC1 0.15%, A | R, |
. NaCl 09%/KQ1 0.2% 2 - 34 0
NaCl 0.9%/KC1.0.3% o - 00w 0
Ringer’s - compound |
sodiumchlonde ) Cicum-2 30 0
Hartmann's - compound .
sochium lactale Lactate - 29
| e e m e em !.mu_at_s -2 278 . ,D:i.
Half Hartmann's wilh __ 66 56 3 Lactate - 14
glacose S% | L Calcium - ) 418 200
v Dirrow’s -
lactated potassic sahne 121 103 35 Lactate - 53 312 ¥

+Osmolarite may differ slightly depending on brand. The hgures quoted are mainly for Baxier producis

COLLOIDYS _

These are used for plasmi replacement or expansion. They nuty be nawuird products like human alhunun solution (HASN)
and fresh frozen plasma (FFP), or synthetic: hased on gelatin like Gelofusine® (sucanviated gelatin) and Haemacred™
(urea-bnked gelatind . or hydroxvethwl sarches (IES) like Pentastarch™: or dextrans. HAS and gelauns are ety
phsmia substitutes. whereas hyeroxythyl starches anel dextrans are tnie plasma expanders — they produce an increase i
pkisma volume greaier than the volume of colloid infused. A mua-analvsis of clinical trials has suggesiul i use of HAS
may be associated with increased mortality across all age ranges: 3 more recent rview of studies 1n newboms could not
confirm this finding. Natd 6.9% is often an cflective cnstalloid wiernative for rapid volume expansion in resusciaiion,
sepsis and dehwiration. There 15 no justification for use of FFP as plasma substitule unless there is also a congulopathy.

2.5% HAS has been the standard fuid used 1 neonales and mfants, b it 15 expensive and there s 2 small risk of
anaphvlaas or mfecion. More recently, there has heen concern about possible vanant CID (€1 transsmission from LA
antrees of HAS A aunthette gelann is a chewn and sale aliernatine 10 5% HAN A sucemviated gedaun i preferabic o
urea-linked gelatin s the repaoried anapinlaciond reaction rate 18 tower (005% and 01" respectvelvy Dextrans ar€
ot rontineds ndiced becanse of nepeased side-effects compared 1o gelams and hvdroxvethyl starches

Hedroxyethvl starches (HEN) have anaphylactoid reaction rates simalir to pelating but as HES are true plasma expanders
e risk of uid overioad is greater. For this reason, HES are probably best restricied 10 an inteasive Care Seiliig,

-
_.?Q.

Acute bepatitis, Tiis s often due o hepatifis A vres nicennn bl st men be the first prescaninon of seretis hvers
diserse Seratoey, lver et ests and comenlann stndies shonld be nndertasen in Al casen NS spewahic tretiient i
necessiy s e sast myoniy ol Gses, Al Cises 1ot die 1o hepains A viens or where contgridatron stuches are Aol
Jould be referred for further nvesngabei

Hepatitis B, Hepatts B miceton rarelv Caises enie hepattis m childhood bt man result i chronic GarrliRye Chrong
infection and cirmage s more likely 1o ocur the wunger the age 3l which the infection is acgured 1s usilh asanpte LUK
i chuldhood bat of nnresged. cames st high hifetme ack of progression o cirrisis aned hepraeweedlubir caremond
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