Hemovigilance System &

Its Importance




¢

Canadian Blood Services
it's in you to give




) ogd (adaa 4 guaa (Bub (1353/5/908 43 £ 9 04) Glg) God JU ¢la jlu
0,91 8 5 09 (bl Jgden Jgia 9 2 o Lgii 1363 Jla Syl 2Bkl
AL e el (5 g S Ja O sl

all 5 (A8 Agd ¥ pana 9 Oed el Glajl Gl Aeal ) gaba gLy o
i) 0 iy 2l S ) CulS 3 gag g Cuadla ¢l ) g Bada ) glila 4,

2 e Gga 09 JEI 38 pe 3 A o W a3 ,90 2 9 G5 EaoA )
O W 83,90 2 9 (oA Rl g L puaa 0 gad g S UAT (il o laa 3SI e

o gala ¢ od JULH (Gjla b ()




Processing

Release




Yo
ﬂretransfusion

h/

7 \
\ testing ) 7 i N




205 SGrae x Olay Sl r“?‘ 555
G SW» 03513



TERMINOLOGY

Sy 3 Cowl 8l slixe 4y VIGILANCE 4 O¢% (slixe 4y o8
39 (S0 )Ko U’“’ijj"m U‘DJSJ U‘J.«PMU)?')‘ L./.«.Q‘JA

<l oa),bsjuy K.L..Sab)b 5 edl e LShM‘\%uJij}P é‘ﬁ 33

5 }f L fP ‘) Near-Miss events q
S5 saS AUl (1S )3 e 5T dsde 9 2 3.8 sy Lo
LPRATS

QWS 0509 =Y 3a g 508 allusin (sla Sl 7



Py Yy &

oy ngj.....f u)\.k.s r‘m «_i.: (w}(‘”}_@) D>~ )\ u...e\

Jl.n...:\ ) J=1e f'l‘c 33 Ol cela oa),‘)e 9 U™ Cudw
b3 LS}»@ L okucsTanl 5 LSJ&P olsj | e (Og
sl osl> e s ‘U} 3 6)3‘3; L o.s”\J.e 9 Ug> s
sgbite 4y jhas el g Oy Jlas! gl Ol A Ly
| Lt"‘ dd @.93 5! Lgﬁfjb- LS‘; DY ul»\.u\ 9 9 e
0diS |l 3 e 03ygl 3 g Og5 O3gr rabs, N6 Coyg o il

s She 9 pogas (g9 sleliwyler 2 oS =l L
cCewl oS Wy Uj-"

Debier J, Noel L, Aullen J, Frette C, Sari F, Mai MP, Cosson A. The French Haemovigilance system: VOX sang 1999; 77(2) : 77-81

QWS 0509 =Y 3a g 508 allusin (sla Sl 8



(Va9 ser) Woa gl 2 9 (od Cpaa Ul g i) e allad

P! (3loy Sl 3 G e, 3 5 s Gpae y Oylls 5 il (S8 Sl e
(traceability). sl o0t 4nogs Cods st Jaugs o9 JlEsl 5 Gloys SThe 4

F ol 5 k slime 4y (50 350998) o3, T3 5 oy e x Sl 5 Clie plls
ol b dagpe (dmesls JE 5 apd 5 easSal o bansSlual 5l oo Jas) ol

S aSdle 5 ilse slisy Jlo aluls | lane a4y o (slaes 3T 5 8- Jlnl sl b
A ) pls Sl By5 Slmed T3 5 g Ly Ml 4l slis, Kl 4 dess
S 3l 85 <l candln Jaio s 3 <l sl 3o Jolye Jlasl

S1072 Sl (PO S i s (531l 5 (5K I 5 ol (slallas
Safety & Outcome .iw) o L 4




Oy 4 (Y 5958) o3 y3T5 5 o155 Bpan 4 lls y e plls (ST
O sl 5058 3) (g bt 53 0 Jlasl Lo o3 T dlaasls 51 S

e 3l i

Sl g e pls ol a5 oo Sl gl 55 ad) sl ey 5) i
){‘f P e (’“53 oS (\4\ (Y 5a9P) o3 )13 o (95 Bpae
98 ol 1386 Jlo pliawey 3 o5 Jl ol Sl (61 )5 4 3layd
-v\z-b{ g

By 55250 53 (Sshl) il & 21388 Jlu 31 ol 53 plis ) (sl
a7 (5928 leasd 12,5 sy 3Ly ol 5 sy 19) 4938l
9l ol ¢ S5, 2300l 5 lops sl Syl g b
S & 5 1391 Jlo 31 (Y 502) o315 5 55 By )l
238 (5l By



(U"Nﬁﬂ‘“) \""‘"’)JTJ’ 909 S x U)““ 9 Sl r“m >»
dols Jod salp e

Slo Sl 5 8, Lauuss o3 513 5 o5 ol -1
Blap Sl o &bl 3 Gy slaes, T3 4 o9 K 2
307 3 8 Sk slaulf pld) -3

BUF 3 o4 029 9 BUF Sy Oyl = )3 Fe4
358 o3 il 2 )50




o3 5518 5 (155 dﬁ‘ x ol il ol )il
5 ol (8 (30T Gpesmte BlapsSie p 4 (Y5 09R)
: epas 3 o S IS

o3 )ol3 g (g5 Gpae po 5 Bpae 3)lye”
clmo3 503 P51 5 o5 b glsT
o3 518 5 05 By 3V I8 oble glulid g

¥y a5 By Bt e o)l gluls ugff
\ADD JJLS

A2l pogas ol 3 oble = Capde 5



T 3 ol s g LSy ghgel Blge 3N oslizesl b b gl oy P
B2l 5 o9 w7 b lade (o)l (Bl dele o 5
0 9 lulid cagg0 (sl Jasll jgis g ou 03ls (gla teel yulul
bkl CbB K500 3 2)lse S sl 5 Gl B
o Jst S slaelol 4y 358 ol oy T3 5 95 (307 4
305 Bpae Ol 5 Sl plli j3 4 (o)lee o) (R caeld]
Syl o Jas) laslan (5550 sl 3 (Y 5 552) Laes ) T3

..\DJ{Q’O




improve the quality

transfusion chain,

The top 10 results & conclusions are:

(1) Haemovigilance systems have shown that blood
transfusion is relatively safe compared with the use of
medicinal drugs & that at least in Europe blood components
have reached a high safety standard.

(2) The majority of the serious adverse reactions & events
occur in the hospital.

(3) The majority of preventable adverse reactions are due to
clerical errors.

(4) Some adverse reactions such as anaphylactic reactions
often are not avoidable & therefore have to be considered
as an inherent risk of blood transfusion.

(5) Well-functioning haemovigilance systems have not only
indicated how safety should be improved, but also
documented the success of various measures.



(6) The type of organization of a haemovigilance system
is of relative value, & different systems may have the
same outcome.

(7) International collaboration has been extremely
useful.

(8) Haemovigilance systems may be used for the
vigilance & surveillance of alternatives for allogeneic
blood transfusion such as cell savers.

(9) Haemovigilance systems and officers may be used
to improve the quality of aspects of blood
transfusion other than safety, such as appropriate
use.

(10) Haemovigilance systems will be of benefit also for
vigilance and surveillance of the treatment with
other human products such as cells, tissues and
organs.



An adverse event is any untoward occurrence in the

blood transfusion chain that might lead to death or life
threatening, disabling or incapacitating conditions for

donors & / or patients or which results in, or prolongs
hospitalization or morbidity.

An adverse event that actually results in morbidity & / or
mortality of a recipient is called an adverse reaction
& when it affects a donor as complication.

A well functioning haemovigilance system also detects
deviations that do not result in adverse reactions in
patients or complications in donors.

An adverse event that may or may not result in
morbidity or mortality (an incident), & one that does
not result in morbidity or mortality; near miss.




Key Terms:

Adverse event: An unintended and undesirable
occurrence before, during or after transfusion of
blood or blood components. Adverse events include
both incidents & adverse reactions.

Adverse reaction: An undesirable response or effect
in a patient temporally associated with the
administration of blood or blood components.

It may or may not be the result of an incident.

Incident: Any error or accident that could affect the
quality or efficacy of blood, blood components, or
patient transfusions. It may or may not result in an
adverse reaction in a transfusion recipient.

Near miss: A subset of incidents that are discovered
before the start of a transfusion that could have led
to a wrongful transfusion or an adverse reaction in a
transfusion recipient.
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The lion, symbol of vigilance. This picture from an edition printed
in Brussels in 1649 is from Saavedra’s Idea principis christiano politici.
The lion is a symbol of vigilance because he needs little sleep & if he
sleeps it was believed he is doing so with his eyes open because he
knows that he is ‘non majestate securus’ : not safe in his majesty
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Adverse reaction in a recipient

Any adverse event should be described according to its
severity and imputability. For the severity of an adverse
reaction in a recipient, a grading system according to an
internationally accepted scale has been developed.

The imputability, i.e. the likelihood that an adverse
reaction in a recipient can be attributed to the blood
component transfused, is of importance in order to

determine whether a blood component may be
involved or not.



The CDC's National Healthcare Safety Network (NHSN) Hemovigilance Module
Adverse Reaction Codes, Severity Codes, & Imputability

Case Definition

Severity

Imputability

Definitive:
The adverse reaction fulfills all of the case definition
criteria.

Probable:

The adverse reaction meets some of the clinical signs
of symptoms or radiologic, laboratory evidence, and/
or available information but does not meet all defini-
tive case definition criteria.

Nonsevere:
Medical intervention (eg, symptomatic treatment) is

required but there is minimal risk of permanent dam-

age to the transfusion recipient.

Severe:

Inpatient hospitalization or prolonged hospitalization
is directly attributable to the transfusion reaction,
persistent or significant disability or incapacity of the

patient as a result of the reaction, or a medical or sur-

gical intervention is necessary to preclude permanent
damage or impairment of a body function.

Life-threatening:

Major intervention was required after the transfusion
reaction (eg, vasopressors, intubation, transfer to
intensive care) to prevent death.

Death:
The recipient died as a result of the transfusion
reaction.

Not determined:
The severity of the adverse reaction is unknown or
not stated.

Definite:
There is conclusive evidence that the reaction can be
attributed to the transfusion.

Probable:

There are other potential causes present that could
explain the recipient’s symptoms, but transfusion is
the most likely cause of the reaction.

Possible:
There are other potential causes that are most likely;
however, transfusion cannot be ruled out.
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* There are many different types of transfusion
reactions,which can be subdivided in several
ways according to their occurrence,
pathogenesis and / or symptomatology.

A common subdivision according to the
occurrence is between acute (< 24 h after) &
delayed (> 24 h after transfusion) reactions.



According to their pathogenesis,adverse reactions can
be divided in infectious & noninfectious adverse
reactions.

Non-infectious acute reactions include :

Acute haemolytic transfusion reactions (AHTR),
Febrile non-haemolytic transfusion reactions (FNHTR),
Allergic reactions including anaphylactic reactions,
Transfusion associated acute lung injury (TRALI),
Transfusion-associated circulatory overload (TACO),
Hypotensive reactions &

Hyperkalemia.



Non-infectious delayed transfusion reactions include:
Delayed haemolytic transfusion reactions (DHTR),
Delayed serological transfusion reactions (DSTR),
Posttransfusion purpura (PTP),

Transfusion-associated graft versus host disease
(TA-GVHD) &

Haemosiderosis.
The main acute infectious adverse reactions are due to
Bacterial contamination of the blood component, &

delayed infectious reactions may be due to viral (e.g.
hepatitis B/ C, HIV) or parasitic (e.g. malaria)
transmission.

For comparisons & to set priorities for interventions to
improve transfusion safety, one has to know the at
which different reactions occur.




Defined Adverse Reactions

Transfusion-associated circulatory overload (TACO)
Transfusion-related acute lung injury (TRALI)
Transfusion-associated dyspnea (TAD)

Allergic reaction (where severity is severe, life threatening,
or death)

Hypotensive transfusion reaction

Febrile non-hemolytic transfusion reaction (FNHTR)
Acute hemolytic transfusion reaction (AHTR)

Delayed hemolytic transfusion reaction (DHTR)
Delayed serologic transfusion reaction (DSTR)
Transfusion-associated graft vs. host disease (TA-GVHD)
Post-transfusion purpura (PTP)

Transfusion-transmitted infection (TTI)



Complication in a donor

Since recently, the donor has received due attention in
haemovigilance programs.

Adverse reactions in a donor are called complications,
because both the setting & the etiology are quite different
from those in a recipient.

They are subdivided in local reactions related to needle
insertion (vessel injuries, nerve injuries, other), general

reactions (vasovagal immediate and delayed type) &> 10 rare
but important other complications.

The severity & imputability of donor complications are
graded according to another but comparable scale as used
for adverse reactions in recipients.

This scale is also internationally accepted.



Haemovigilance at two levels

in the blood establishment & the

comprising the blood transfusion
chain &

At a regional,
level.




Haemovigilance systems: concepts & models

What is reported & when?

(1) In most systems, not only adverse reactions (in patients) but also
adverse events (AE) are reported, but in some systems only
adverse reactions (AR).

(2) Adverse events such as near misses & errors with or without
clinical implications occur much more often than adverse
reactions.

(3) The advantage of also reporting adverse events is that these
reports offer more & ‘relatively cheap’ (namely no harm done)
learning opportunities.

(2) Reporting of all vs. serious adverse reactions only:
reporting of all adverse events results is better for vigilance
purposes & raises awareness as serious AR are

rare events. It requires more resources, however.



(3) Only incidents in recipients or also in donors; although
a neglected area in most haemovigilance systems until

a few years ago, an increasing number of systems have
started collecting donor complications data.

Donor vigilance to reduce complications, lead to increased
frequency of donation &prove donor Satisfaction.

(4) ‘Hot’ vs ‘cold’ haemovigilance:

‘Hot’ means immediate reporting allowing immediate
corrective measures to be taken.

This is very important for product-related incidents &
corrective actions to be taken in the hospital or the blood
establishment.

Most regional or national haemovigilance systems deal with
‘Cold’ vigilance, for instance trends on an annual basis or
the follow-up of corrective measures.



How is the system organized?

(1) Local, regional, national or international
(2) Passive vs. active: in general , haemovigilance systems
deal with passive haemovigilance.

Examples of active haemovigilance are specific transfusion
safety research projects & post-marketing surveillance of
new components by manufacturers.

(3) Reporting on a voluntary vs. a mandatory basis: as will
be discussed below, each has its advantages & disadvantages.
(4) Governance of a haemovigilance system can be organized

by a competent authority, a manufacturer, or a Public Health
Organization,each having advantages & disadvantages.



Safe incident reporting must be blame free.

By creating a failures management culture where
physicians , nurses & Lab. technicians are not
afraid of reporting incidents & where reporting is
not anonymous but is done in an atmosphere of
confidence, transfusion practice is improved.

In an open & transparent culture with the objective
of reporting of incidents in order to improve
quality & safety, a change in culture can be made.

It is important that the person, who encountered the
incident & who is often very disappointed because
he / she has made an error that could seriously
harm the patient, is consulted.




Whether the reporting is
mandatory (France) or
voluntary (The Netherlands)
does not have to affect the
reporting rate & differences in

reporting rate may be observed
in systems using the same
concepts & models.



The majority of the serious adverse reactions & events

happen in the hospital part of the blood transfusion
chain.

Particularly, the data from the UK haemovigilance
system

SHOT (Serious Hazards of Transfusion) have drawn the
attention to the fact that about 50% due to
administrative errors.....corrective actions ...... further
increase of the safety of clinical blood transfusion in
the hospital.

The Dutch Haemovigilance System (TRIP) has drawn the
attention to the fact that some adverse reactions such
as anaphylactic reactions often cannot be avoided
(but can of course be treated) & therefore must be
considered for the moment as an inherent risk of
transfusion.



The Netherlands, show the success of various
measures to even further improve the safety of
blood products.

Two examples are the deviation pouch used during
blood drawing from a blood donor in order to
minimize the risk on contamination by skin bacteria
& the usage of only plasma from male donors that
has resulted in a significant decrease of serious
adverse reactions due to respectively bacterial
contamination of blood products (particularly
platelets) & transfusion-related acute lung injury
(TRALI) Reactions.



‘Is a blood transfusion

worth the risk?
the response could be positive.

However, the data are
lacking to provide the final
answetr.



Finally, haemovigilance systems will
be a candidate to ensure vigilance &
surveillance of other human
products that are transplanted, such
as cells & tissues &, at a later stage,
organs for transplantation.

In the USA, the word ‘biovigilance’
has already been coined for this
combined.
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* 1993 Japan
* 1994 France & Germany

* 1995 Greece & Luxemburg

* 1996 UK
* 2006 USA




TABLE 4-1. Hemovigilance Reports Throughout the World (not exhaustive)

Year
Reporting
Country Began  Public Website (if available)
Australia 2007 http://www.blood.gov.au/haemovigilance-reporting
Austria | 2003 http://www.basg.gv.at/en/medicines/blood/
Brazil 2010 http://portal.anvisa.gov.br/contact-us?
Canada 2007 http://www.phac-aspc.gc.ca/hcai-iamss/ttiss-ssit/index-eng.php
(Québec) 2000 http://msssad.msss.gouv.qc.ca/santpub/sang_en.nsf/vdocdate?Open
View
Denmark 1999 http://dski.dk/
France 1994 http://ansm.sante.fr/Declarer-un-effet-indesirable/Hemovigilance/
L-hemovigilance-et-son-organisation/(offset)/0 (available only in French)
Germany 1997 http://www.pei.de/EN/information/pharmacists-physicians/haemovigi
lance/haemovigilance-node.html (available only in German)
Greece 1995 http://www.keelpno.gr/en-us/structurefunction.aspx
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Hong Kong SAR, 2000 =

China

India 2012 http://nib.gov.in/haemovigilance.html

Ireland 1999 http://www.giveblood.ie/Clinical_Services/Haemovigilance/

Japan C1993) http://www.jrc.or.jp/mr/english/

Kingdom of Saudi 2007 =

Arabia

Namibia 2010 -~

The Netherlands 2003 http://www.tripnet.nl/pages/en/

New Zealand 2005 http://www.nzblood.co.nz/clinical-information/haemovigilance-
programme/

Norway 2004 http://www.hemovigilans.no/ (available only in Norwegian)

Republic of Korea 2007 -

Singapore 2003 http://www.hsa.gov.sg/content/hsa/en/Blood_Services/Transfusion_
Medicine/Blood_Safety.html

Slovenia 2002 https://www.jazmp.si/en/blood/haemovigilance/

South Africa 2010 http://www.sanbs.org.za
http://www.wpblood.org.za/?g=clinical/haemovigilance-reports

Spain 2004 http://www.msc.es/profesionales/saludPublica/medicinaTransfusional/
home.htm (available only in Spanish)

Switzerland 2004 https://www.swissmedic.ch/marktueberwachung/00138/00186/
index.html?lang=en

United Kingdom QQQQ http://www.shotuk.org/

2006

United States

http://www.cdc.gov/nhsn/acute-care-hospital/bio-hemo/index.html
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FIGURE 4-1. Total reports submitted to the United Kingdom’s Serious Hazards of Transfusion (SHOT) between
1996 and 2016, and total deaths determined as definitely due to transfusion. Used with permission from
P. Bolton-Maggs.
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* Germany: All adverse reactions

e Czheck Rebublic:
Serious adverse reactions




USA: AABB & CDC co-operation
Since 2006

Voluntary

Increasing number of hospitals
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8 Hours

24 hours

48 hour

B =@-()~0-u

MANAGEMENT ALGORITHM OF TRANSFUSION ADVERSE REACTION IN
HOSPITALS

STOP TRANSFUSION A

CONTACT WITH PHYSICIAN AND 2
REPORT THE SIGNS & SYMPTOMS

COMPLETE ADVERSE REACTION 3
FORM of TRANSFUSION

TRAINED NURSES

@ 1- EVALUATE ADVERSE REACTION &
GUIDE THE NURSES
2- COMPLETE THE REST OF
HAEMOVIGILANCE ADVERSE REACTION FORM
DOCTORS 3- DETERMINE THE ETIOLOGY
4- CONSULT WITH CONSULTANT
PHYSICIAN IF NECESSARY
5-FAX THE FORM TO
HAEMOVIGIANCE OFFICE
CONSULTANT 1- DETERMINE OR CONFIRM THE
PHYSICIAN ETIOLOGY OF ADVERSE REACTION
@ 1- ANALYSE THE REPORTED ADVERSE
REACTION AND ISSUE THE RESULT TO
HEALTH MINISTERY
CAEMOVIGILANCE 2- DETRMINE CORRECTIVE ACTION FOR

CENTRAL OFFICE PRVENTION OF ADVERSE REACTION
BEESAN < ;s 3- SUPERVISION FOR CORRECTIVE ACTIONS




| The right
blood components "‘|

Safe, reliable and /

/ B \ adequate supply / \
/
The right \ The right

systems \ personnel

/

|"| Space, equipment, I" | Trained, qualified
\ financial resources, and competent staff
‘\ staffing and safety both clinical and

\ culture laboratory /

Safe
Transfusions

The right

approach

The right \

decision making
Patient centred

approach, good and benefits,
communication

critical thinking in
and good patient / The riaht decision makin
\ experience / e rig \ /
_— /' Policies and processes |

processes
| in place to ensure
\ prompt assessments,
\ access to diagnostic |/

\ and specialist
\ services /

Assessing risks




Today, hemovigilance increasingly includes not
merely the collection of data across many institutions
& geopolitical entities at state, regional, national, &
multinational levels, but also the

analysis of shared data & best practices.
This Is encouraging progress, for donor & recipient
safety are global concerns & benefit most from lessons
learned next door, across the country, & around the

world.
AABB ; 19" edition , page 93.
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Hemovigilance programs are broadly implemented systems
based on Deming-style process improvement management,
which In turn is based on the scientific method.

Dr. Edward Deming, a statistician during the World War |l era,
espoused a management philosophy ; organizations increase
overall quality while reducing costs practice of continual
Improvement.

He is credited with the Plan-Do-Check-Act (PDCA)-cycle
Iterative management method, which became popularized in
Japan's ""just-in-time"' lean manufacturing systems of the
1940s through 1970s.

Mature process improvement programs combine elements of
strategic business planning, quality systems, data gathering, &

proactive surveillance with data analysis, hypothesis
generation, & active process improvement.
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Key aspects to be covered when consenting patients for transfusion

Patient and/or family/carer have been provided with relevant information about blood transfusions that
would help in their decision-making process

The reason for the transfusion has been discussed

The benefits of the transfusion have been explained

Transfusion risks, both short and long-term risks have been discussed with the patient and/or family/carer
(including any additional risks pertinent to long term multi-transfused patients)

The risks, benefits, and consequences of NOT accepting blood transfusion have been elaborated
Transfusion issues specific to the patient have been highlighted

Relevant alternative options have been discussed including how they might reduce the need for a transfusion
The transfusion process has been explained

The need for any specific requirements for blood components and rationale, including need for anti-D Ig post
transfusion as appropriate has been elaborated and relevant patient information leaflet has been provided

Patient and/or family/carer has also been informed that once transfused, they are no longer eligible to
donate blood

Patients and carers/family have been given the opportunity and been encouraged to ask questions

Patient and/or family/carer is aware that if they change their mind at any point before the transfusion,
they are entitled to withdraw their consent, and this should be documented and managed appropriately

Synopsis of discussions and decisions taken documented in patient’s clinical notes




Safety-l, or risk management, approach.

Incident investigations may recognise aspects of good practice or
praise individuals for their actions but is mainly focussed on the
errors & interventions for prevention of recurrence.

Safety-Il is a proactive approach looking at safe episodes of care
to inform improvement in healthcare systems.

Safety-Il approach helps understand how things go right to
explain how occasionally things go wrong & continuously aim to
anticipate developments & events.

This reframing of safety has major implications for the way we
design our systems & the role of people within them.

These affect everything, from our approaches to incidents, to
quality improvement, to the way we train & lead teams for less
error .

Learning from how things go right, rather than wrong, is an
important element of Safety-ll & is especially powerful since
things go right much more often than they go wrong (Figure 6.1,
Hollnagel 2015).

Learning how staff provide good care under difficult
circumstances means we can ensure it happens more often.




We hope to promote a safer culture by looking at both instances
of ‘what went wrong’ and ‘what went right’.

It is clear that there is a place for both Safety-| & Safety-lI
approaches.

Safety-ll does not replace Safety-l, they complement each other
& provide a different & valuable perspective.

Appreciative inquiry (Al): an effective tool to help reframe safety
issues & improve patient care.

It is an engaging, inclusive, & collaborative way of exploring issues
in healthcare, especially because it aligns neatly with the Safety-ll
paradigm.

Al focuses on acknowledging strengths & values of individuals &

organisations while understanding, accepting, & searching for
positive meanings.

It is effective at improving teamwork & helps improve team
performance.

This tool can be used as a framework for improvement projects or
system-wide change (Bushe 2011, Trajkovski 2013).
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Safety-li

Figure 6.1:
From Safety-| Focus of Safety-II:
to Safety-I everyday actions and outcomes, risks as well as opportunities
Focus of
[ ] 2
_Saf_ety : standard
Incidents deviations

accidents
& disasters

2.1
o 04%

Note: this figure is from James Christie’s Blog, adapted from the Safety-| and Safety-Il diagrams from the document ‘From Safety-I to Safety-Il:
A White Paper (EUROCONTROL, 2013) and ‘A White Paper on Resilience Engineering for ATM (EUROCONTROL, 2009)



Safety culture

 SHOT has repeatedly promoted the importance of a ‘just &
learning culture’ in healthcare, a culture in which individuals
are not held accountable for systems failures over which they
have no control & a culture in which learning from
experiences is encouraged.

* By supporting staff to be open about mistakes, feel
confident to speak up about potential risks & not fear
blame, the organisation can learn valuable lessons & use
this knowledge to ensure that errors are not repeated.

* We have provided the human factors toolkit (see Chapter 8,
Human Factors in SHOT Error Incidents) within the SHOT
incident reporting platform enabling reporters to incorporate
a systems-based approach into their investigations & avoid
placing blame on individuals.




Fostering a strong & effective safety culture is also
vital to reduce transfusion incidents thus directly
improving patient safety.

This environment promotes effective leadership &
teamwork, a feeling of psychological safety for the
staff, inclusivity, trust & respect, a shared vision &
above all, an openness & support for learning.

The Health Foundation developed a framework for
measuring & monitoring safety.

This sought to shift an organisation’s thinking from
reliance on regulatory compliance as a guarantor of
safety (a mindset of assurance) to a proactive
approach of measurement & monitoring (a mindset of
enquiry) (Chatburn et al. 2018).

This framework encompasses five core dimensions of
safety as shown below.




-

Prompts

* Use the analysis of
incidents as a starting
point to reveal the wider
issues in the system

* Place more emphasis on
leaming, feedback and
action than simply on
data collection

* Integrate and tailor
information to make it
meaningful from the
ward to the board

-

Integration
and learning

Are wo
responding and
improving?

Prompts

* Don't wait for things to
go wrong before trying
to improve safety

* Explore now
opportunities to
develop systematic
ways to anticipate
future risks

* Use techniques to build
an understanding of the
factors that give rise to
safety issues

Prompts

= Understand the different types
of potential harm that can exist

* Use a range of safety measures
whilst understanding their
strengths and limitations

= Ensure the measures are valid,
reliable and specific

Past harm

Has patient care
boen safe in
the past?

Safety
measurement
and monitoring

Anticipation
and
preparedness

Sensitivity to
operations
Is care safe

today?

Will care bo safe
in the futuro?

p-

e

Prompts

* Specify the level of
reliability you would
expect in arsas of
standardised practice

* Use local and national
audits and initiatives to
monitor reliability

* Understand what
contributes to poor
raeliability

Reliability
Are our clinical
systems and

processes
reliable?

Prompts

+* Select an appropriate
mix of formal and
informal safety
monitoring mechanisms

* Use this information to
take timely action to
avert safety issues

* Reflect on whether
current structures and
committees enable
timely action to
be taken

Figure 6.2:

The framework

for measuring

and monitoring
safety — and useful
prompts for using
it in practice

(from the Health
Foundation, 2018)
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Frequency

Percent

Valid
Percent

Cumulative
Percent

(FNHTR )£ )J <8 (aislg
(Allergic reactions) s g
(rSIL)

(TAD) (U f 4 4y (i K
TRALI
TACO
PTP
TA-GVHD
O3 B3 4 A (55 Lk
delayved HTR
non immune hemolysis
immune hemolysis(ABORh

miss math)
immune hemolysis(allo

liisie plu
other reactions
ORALS S )
a8l
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2370
3107
29
275
22
66
1
1
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4
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oads Ailll duda e £ o Frequency Percent
FNHTR 2876 46
Allergic reaction 2877 46
(eSS 2 0
TAD 71 1.1
TRALI 6 0.1
TACO 32 0.5
TA-GVHD 1 0
Hypotention related to transfusion 11 0.2
delayed HTR 2 0
non immune hemolysis 96 1.5
immune hemolysis(ABO) 19 0.3
immune hemolysis(allo antibody) 155 2.5
other reaction 102 1.6
Total 6250 100
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non immune hemolysis 5 0 1 0 0 0 0 0 14 0 2 0 25
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Incorrect Blood Component
Transfused (IBCT) n=323

Definitions: Wrong component transfused (WCT)

Where a patient was transfused with a blood component of an incorrect
blood group, or which was intended for another patient & was incompatible
with the recipient, which was intended for another recipient but happened
to be compatible with the recipient, or which was other than that
prescribed e.g. platelets instead of red cells.

Specific requirements not met (SRNM)

Where a patient was transfused with a blood component that did not meet
their specific requirements, for example irradiated components, human
leucocyte antigen (HLA)-matched platelets when indicated, antigen-
negative red cell units for a patient with known antibodies, red cells of
extended phenotype for a patient with a specific clinical condition (e.g.
haemoglobinopathy), or a component with a neonatal specification where
indicated. (This does not include cases where a clinical decision was taken
to knowingly transfuse components not meeting the specification in view of
clinical urgency).



Key SHOT messages

e The person carrying out the bedside checks must only deal with
one transfusion at a time, they must not check two transfusions
simultaneously

e |f during the administration step the person is distracted the
process must be started again from the beginning

e |t is essential that staff members are adequately trained &
competency-assessed before they are expected to perform any
task without supervision

e A robust checking process at the administration step
immediately prior to transfusion : a critical step to support
prevention of transfusion of ABO-incompatible blood components

e Paediatric specifications must be clearly documented in
standard operating procedures & rules in laboratory information
management systems (LIMS) applied

e Distractions are dangerous — where these are flagged in incident
investigation, attempts should be made to rectify working
conditions & reduce distractions.




Recommendations

o [aboratory information management system (LIMS) rules for compatibility should be reviewed
(including for group changes in transplant) and where possible a stop function should be
implemented for ABO-incompatible red cells

Action: Laboratory managers and transfusion information technology (IT) specialists

e |tis essential that safety critical steps should be protected from distraction (e.g. by implementing
a physical cue such as tabard or armband)

» Distractions are inevitable when staff are working alone, conditions for lone working should be
examined to reduce distraction where possible

Action: Laboratory and ward managers

* Redeployment/surge nursing to areas where transfusion is required should be accompanied by
training and competency-assessment

Action: Ward managers and education/training staff



Headline data 2020

Number of reports n=323
Deaths n=0
Major morbidity n=6

IBCT reports by year

331 907 320 323
278 280 279

247 22 o7

2011 2012 2013 2014 2016 2016 2017 2018 2019 2020

Demographic data

Male Female
n=162 n=148

Unknown n=13

Adults
n=261

O
AN
$?

Paediatric
n=44

Unknown n=18

Blood component data

Red cells n=260

Platelets n=31

Plasma n=15

Multiple Components n=12
Granulocytes n=1
Unknown n=4




Figure 10.1:

Overview of reports
where an incormect Clinical _ 46.1%, 149
blood component
was transfused in
00
IBCT-WCT n=87 (26.9%) IBCT-SBRNM n=236 (73.1%)
Clinical 43, 49.4% Clinical 106, 44.7%
130,55.3%
Laboratory 44, 50.6% Laboratory

IBCT-WCT=incorrect blood component transfused-wrong component transfused; IBCT-SRNM=IBCT-specific requirements not met



Figure 10.2:
Total incorrect Request 91

blood component

transfused errors Sample taking

categorised by Sample reciept and registration

the step where

the error Testing

occurred (n=323) Component selection

Component labelling, availability and HSE

Collection

M IBCT-SRNM
W [BCT-WCT

Prescription

Administration

Miscellaneous

IBCT-WCT=incorrect blood component transfused-wrong component transfused; IBCT-SRNM=IBCT-specific requirements not met;
HSE=handling and storage errors



Case 10.1: Dealing with two units of blood for two different patients at the same time (Case
6 in Table 10.1)

A patient in his 30s with oesophageal varices was having an endoscopy as an out-patient. Some
bleeding was identified, and he was found to have deranged clotting and a Hb of 91g/L. He was
admitted to the ICU for monitoring and treatment. The unit was treating patients with COVID-19.
There were two patients (one located within the ‘hot’ zone and the other within the ‘cold’ zone) and
the porters had been asked to collect their blood units at the same time. Both units were collected
and delivered to the ‘hot’ zone. The temporary agency nurse covering the shift set up the first unit
and it was transfused to the patient quickly as he was actively bleeding. The second unit was then
set up for the same patient and administered. Soon into the transfusion, the patient complained of
intense back pain, melaena and shivering. It was then identified that the unit intended for another
patient had been set up and was immediately stopped. Further information provided with the report
alluded to poor lighting in the work environment as also being contributory.
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Case 10.2: Distraction during bedside checks (Case 7 in Table 10.1)

Patient 1 was a gentleman in his 80s who had recently had surgery for a fractured neck of femur but
adid not require a blood transfusion. The nurse was dealing with Patient 2 in the next bed who did
require a transfusion. The appropriate checks were made on the blood prescription, the unit of blood
and the patient ID using a bedside checklist. Before the transfusion could commence Patient 1, who
was being cared for by an aspirant nurse*, became acutely unwell and required the assistance of
the nurse. When Patient 1 was stable the nurse preceded to connect the unit of red cells for Patient
2 to Patient 1, without restarting the checking process, and commenced the transfusion. The error
was noted at a handover meeting approximately 15 minutes later, by this time Patient 1 had received
approximately 15mL of the unit prescribed to Patient 2. This patient went on to have a delayed
haemolytic transfusion reaction, and the patient subsequently recovered.



The nurse was distracted by a sick patient during the administration part of the transfusion processgnd
consequently faled to follow the organisation's administration policy by completing the final bedside
dentification checks without interruption.

The ward was busy and there were higher numbers of unqualified staff than usual requiring support.
Safe staffing levels for the ward were usually six qualiied nurses and four nursing assistants for a day

shift. This shift was staffed with four Band & qualified nurses, three Band 2 nursing assistants, three
unqualiied aspirant nurses and one student nurse all requiring supervision and support.

*Aspirant nurses were introduced nationally as a rapid response to staffing concerns during the first wave of the COVID-19 pandemic.
This role enabled student nurses in the final 6 months of their training programme to be employed as Band 4 nurses to use the skills and
experience they had attained whilst they were supported to complete their training, through observational assessment of the use of their
knowledge and skills in practice. Although these nurses could manage the care of a group of patients under the supervision of a registered
nurse, they were not able to administer medication or blood components.
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ABOi red cells

Group Ato B
Administration error

No clinical reaction

ABOi red cells

Group AB to O
Collection error

Minor/moderate morbidity

ABOi red cells

Group Ato O
Collection error

Minor/moderate morbidity

ABOi red cells

Group Ato O
Administration error

No clinical reaction

Case 4

ABOI=ABO-incompatible

Case 1

ABOi red cells

Group Ato O

Administration error

Major morbidity

Case 5

Case 2

ABOi red cells

Group Ato O
Administration error

Minor/moderate morbidity

Case 6
(Case study 10.1)

Case 3

ABOi red cells

Group Ato O
Administration error

No clinical reaction

Case 7
(Case study 10.2)

Figure 10.3:
Clinical ABOi red

cell cases (n=7)



Figure 10.4:
Laboratory ABOi
cases (n=2)

ABOI=ABO-incompatible; CCP=COVID- 19 convalescent plasma, FFP=fresh frozen plasma;, LIMS=Ilaboratory information management system



Table 10.1:
ABO-incompatible
transfusions key

information (n=9)

Blood group of
component issued

Case number

Component
transfused

Patient Group
Volume transfused

Primary error

When was
error detected

Patient impact

Urgency

In hours (8am—8pm)
Out-of-hours (8pm—
12 pm or 12pm—-8am)

MHP

Department

Adult/paediatric
Administration
checklist available

Patient ID

Root cause

o B B

Case 1
Red cells group A

Group B
<0.1mL

Administration

Immediately after
starting transfusion

No clinical reaction

Routine

In hours

No

Haematology day
care unit

Adult

Yes (electronic)

1-person check

Bedside checks
not carried out

Case 2
Red cells group AB

Group O
approx 50mL

Collection

Acute adverse
reaction in patient

Minor or
moderate morbidity

Routine

In hours

No

Urology ward
Adult

Yes (electronic)

2-person
dependent check

Failure to follow
transfusion policy

Case 3
Red cells group A

Group O
<50mL

Collection

Patient informed staff

Minor or
moderate morbidity

Routine

Out-of-hours

No

MAU

Adult

Not used at
this hospital

1- person check

Bedside checks
not carried out

Case 4

Red cells group A

Group O
3mL

Administration

Patient informed staff

No clinical reaction

Routine

In hours

No

Haematology
out-patients

Adult

Yes (electronic)

2-person
dependent check

Bedside checks
not carried out



Nurse was dealing
with 2 units for

2 different patients
at the same time

Contributing
factors

What controls are
in place that should _
have prevented this Patient ID band

Bedside checklist

The use of a single
folder, holding
every patient’s
sticky identification
labels presents an
unnecessary risk

Transfusion policy

2 patients with
same surname

Bedside check not
carried out properly

Several admissions
at the same time

Positive patient ID

2 units for 2 different
patients were checked
against the electronic
prescription

Patient ID band
missing

Checks made away
from the bedside

Positive patient |D



Case 5
Red cells group A

Group O
Unknown

Administration

Acute adverse
reaction in patient

Major morbidity -
admitted to
HDU overnight

Routine

Out-of-hours

No

Surgical ward
Adult

Yes (paper)

Case 6
Red cells group A

Group O
1 unit

Administration

Acute adverse
reaction in patient

Minor or
moderate morbidity

Urgent

Out-of-hours

No

ICU
Adult

Yes

Case 7
Red cells group A

Group O
approx 15mL
Administration
At handover

meeting 15 minutes
into transfusion

No clinical reaction

Routine

In hours

No

Trauma/orthopaedic
ward

Adult

Yes (paper)

Case 8
FFP group O

Group A
2 units

Component selection

After the transfusion

No clinical reaction

Urgent

QOut-of-hours

Code red trauma
TX pre-hospital

Laboratory
Adult

Yes

Case 9
CCP group O

Group A
1 unit
Component selection

After the transfusion
(upon investigation
of HSE NM with
previous ABQOi unit)

No clinical reaction

Routine

Out-of-hours

No

Laboratory
Adult

Yes



2-person

1-person check independent check

Failure to follow

transfusion policy Several breaches of

Lapse of concentration transfusion policy

at the point of printing g v 40 checks not
the blood request
forms from the
computer

carried out properly

2 patients requiring
transfusion at the
same time Workload and
staffing issues
Checks made away

from the bedside

Positive patient ID

Bedside checklist Positive patient ID

Competency training  Bedside checklist

2-person
independent check

Bedside checks not
carried out due to
distraction of another
unwell patient

Both nurses’
competency training
not up to date

Higher number of
unqualified staff

requiring support
due to COVID-19

Competency training

1-person check
(no info on manual
v electronic)

Slip in attention by
BMS due to distraction

Manual edit of group
to O as unable to
resolve, flag added
for universal products

Lone working

Warning flag in place
to use universal
products that was
easily overridden

Component labelling
check

Laboratory and clinical
knowledge of ABO-
compatibility

2-person
independent check

Incorrect assumption
by BMS that group O
high titre negative was
appropriate due to lack
of group A in stock

New clinical trial.
Assumptions about
rarity of component
and availability

Lone working

Lack of training for
clinical staff on CCP

Confusion over
standard operating
procedure differences

Warning flag
not heeded

BMS knowledge of
ABO-compatibility




ACCURATE PATIENT IDENTIFICATION IS
FUNDAMENTAL TO PATIENT SAFETY

Serious Hazards
of Transfusion

Figure 10.5a:
Categorisation of 0 2 4 6 8 10 12 14 16

clinical WCT errors Request —_-
IR
=

by transfusion step
where the primary Sample taking
error occurred

(n=43)

Prescription

Collection

Miscellaneous

Administration | [ N S

B Wrong group B Wrong patient B Wrong component

Note: ‘Miscellaneous’ cases include: a WBIT where the patient was clerked with another patient’s details, an adult unit administered to a
neonate where this was a conscious decision made by the doctor due to volume requirements, a patient who was wearing another patient’s
ID band, and patient details on a compatibility label manually changed by clinical staff
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Case 10.3: Transfusion of antigen-positive blood due to misidentification of alloantibodies in
non-ideal working conditions

A male patient in his 50s undergoing chemotherapy required a red cell transfusion. The antibody
identification panel showed a historical anti-C, however a newly presenting anti-Fy® was missed and
an appropriate antigen-negative unit was not selected. The BMS performing the panel was rushing
to avoid leaving unfinished work for the next shift. They failed to perform full antibody exclusions
on the panel and relied on previous history to guide decision making. The unit was crossmatch-
compatible by indirect antibody test and the mistake was detected 4 days later when panel results
were second checked by a senior BMS.
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DECISION TO TRANSFUSE AND
CONSENT PATIENT*

*Note that the pre-transfusion
sample may have been taken in
advance (for e.g. pre-op) while
the decision to transfuse is
made at a later date.

REQUEST

**Once the decision to
transfuse has been made, the
prescription/authorisation may
be written at variable times
during the sequence but must
be checked at the final stage.

4. SAMPLE AND REQUEST RECEIPT Staff are encouraged to use
the SHOT Safe Transfusion

Checklist with every
—_— transfusion episode.

m 5. TESTING « Critical Misidentification of patients
points Is a significant cause of
in the avoidable harm. Patient identity
laboratory must be verified effectively and
COMPONENT SELECTION e accurately at every step in the

transfusion pathway. All staff
must be aware of the
importance of correct patient
COMPONENT LABELLING identification and this must be
confirmed in accordance with
local policies.

COMPONENT COLLECTION Critical

points where
positive
PRESCRIPTION/AUTHORISATION** _ . patient
identification
is essential

S
©

. ADMINISTRATION, MONITORING FOR ANY

|

REACTIONS AND DOCUMENTATION
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Donor

Haemovigilance
“SHOT 2020 report”




Definition:

Donor haemovigilance refers to the systematic monitoring of adverse
reactions and incidents during the blood donor’s journey, with a view to
improving donor experience & safety.

Serious adverse reaction: An unintended response in a donor or a patient
associated with the collection or transfusion of blood or blood components
that is fatal, life threatening, disabling, incapacitating, or which results in,
or prolongs, hospitalisation or morbidit.

Key SHOT messages

The overall incidence of serious adverse events of donation (SAED)
remains low. In 2020 in the UK: 0.22 per 10,000 donations.

Experience during the COVID-19 pandemic: UK Blood Services & the
transfusion community work in an adaptive & collaborative way which is
important in improving donation & transfusion safety.

Vasovagal events & bruising were more common in COVID-19
convalescent plasma (CCP) donors by both whole blood & plasmapheresis
compared with regular whole blood & platelet donors.



Abbreviations ( Donor Hemovigilance)

* ACE-2 Angiotensin converting enzyme 2
* RECOVERY Randomised Evaluation of COVID-19 Therapy
 ACS Acute coronary syndrome

« REMAP-CAP A Randomised, Embedded, Multi-factorial, Adaptive Platform Trial for
Community-Acquired Pneumonia

* AF Atrial fibrillation RTC Road traffic collision

 BP Blood pressure SAED Serious adverse event of donation
 BSQR Blood Safety & Quality Regulations

* SARS-CoV-2 Severe acute respiratory syndrome coronavirus 2

 CCP COVID-19 convalescent plasma

e SNBTS Scottish National Blood Transfusion Service

* GP General practitioner UK United Kingdom

e JPAC Joint United Kingdom (UK) Blood Transfusion & Tissue Transplantation
Services Professional Advisory Committee

* VVR Vasovagal reaction

 NHSBT NHS Blood and Transplant WB Whole blood

* NIBTS Northern Ireland Blood Transfusion Service

« WABS Welsh Blood Service

* NICE National Institute for Health and Care Excellence



Recording imputability status for donor events, whilst not a
mandatory requirement under BSQR, is assessed &
documented for every SAED as follows:

3. Definite or certain link to donation
2. Probable or likely link to donation
1. Possible link to donation

Oa. Link to donation unlikely

Ob. Link to donation excluded

Occasionally, it is clear that the reported post-donation
complication is unrelated or very unlikely to be related to
the donation event itself.

For example, a donor developing a complication relating to
diverticulitis requiring admission within 24 hours of donation.

Hence the risk of SAED in the UK is calculated using all
reported cases in the first instance & in addition, the risk
after excluding those that are clearly not related to donation.



Table 7.2 summarises the number of SAED by category for all 4 UK Blood Services combined for period
January to December 2020.

SAED category Total number

01. Death within 7 days of donation 0
02. Hospital admission within 24 hours of donation 6
03. Injury resulting in a fracture within 24 hours of donation (including fractured teeth) 10
04. RTC within 24 hours of donation 2
054, Prgblems rglating to needle insertion pgrsisting for more than one year 17
(this mainly includes suspected or confirmed nerve and tendon injuries)
05b. Pr@blems rglating to needle insertioh reguiring hospitalisation/intervention 0
(this mainly includes vascular complications)
06. ACS diagnosed within 24 hours of donation 2
07. Anaphylaxis 0
08. Haemolysis 0
09. Air embolism 0
10. Other event 1
Total reported SAED in 2020 38

Table 7.3 details the total number of whole blood and component donations and the total number of
SAED reported for each of the 4 UK Blood Services for 2020. This equates to 0.22 SAED per 10,000
donations (irrespective of imputability) or 1 SAED per 45,848 donations. This is a very similar rate to
the previous 4 years. Table 7.3 also gives a summary of total number of SAED excluding imputability
scores of Oa, Ob for 2020.



Case 7.1: Acute coronary syndrome in a

new CCP (COVID-19 convalescent plasma) donor

A first time CCP donor in his 50s who had last donated blood in
1993. The donor donated CCP by plasmapheresis 4 months after he
was diagnosed & hospitalised with COVID-19.

The donation was uneventful but the next day the donor
experienced a brief episode of very sharp central chest pain & felt
sweaty & ‘not right’ following exercise.

He was admitted to hospital & diagnosed with acute coronary
syndrome & sinus bradycardia.

Aspirin, clopidogrel, ramipril, isosorbide mononitrate &
simvastatin were commenced.

The donor developed further similar symptoms while awaiting
coronary angiogram. This demonstrated coronary artery disease
for which angioplasty & stenting were performed.

All symptoms subsequently resolved.
The donor has been withdrawn from further donations.



Case 7.2: Delayed vasovagal reaction

resulting in damage to donor teeth

* A female donor in her 40s who had previously
donated 20 times uneventfully had a delayed
vasovagal reaction (faint) several hours post
donation in the middle of the night when she got
up.

* The donor had consumed alcohol & reported feeling
‘quite tipsy’ when going to bed. She had fainted
whilst downstairs & was found by a family member
with front two teeth damaged significantly

needing emergency dental surgery the following
week. She was withdrawn from future donations.



Case 7.3: Irregular pulse detected at a routine
pre-donation check in a regular platelet donor

* A male platelet donor in his 30s, with no history of
cardiac issues, was found to have an irreqular pulse
rate on a routine pre-platelet donation check.

 The donor had donated upward of 25 whole blood
& platelet donations uneventfully.

* He was not accepted for donation & was deferred
pending further investigation.

* A preliminary diagnosis of AF was made by the GP
and he was referred to a cardiologist.



Near-miss
events & IBCT




Near miss IBCT cases n=178 (107 clinical, 71 laboratory)

Definition

A ‘near miss’ event refers to any error which if undetected, could result in the determination of
a wrong blood group or transfusion.

There was a total of 20 NM ABOI transfusions in 2020, 1 less than in the 2019 Annual SHOT Report.
Of these, 16720 (80.0%) originated in the clinical area and 4/20 (20.0%) in the laboratory.



Clinical NM IBCT-SRNM n=19

These potential errors werdidentified by vigilant nurses who noticed the specific requirements|were not
present prior to the transfusion taking place. There were 15/19 (78.9%) of NM events where the patient
could have potentially received non-irradiated components. The majority 13/15 (86.7%) of errors had
been made at the request stage. As with previous years the most common reason for these errors was
poor communication where the clinical area had not informed the laboratory of specific requirements.

Serious Hazards
of Transfusion

Laboratory NM IBCT-WCT n=23, IBCT-SRNM n=48



Laboratory NM IBCT-WCT n=23,
IBCT-SRNM n=48

The highest proportion of laboratory NM-IBCT events
occurred at the component selection step, 47/71 (66.2%).

A number of NM IBCT-WCT errors 8/23 (34.8%) had the
potential to result in blood being administered to the wrong

patient & were mostly component labelling errors, 6/8
(75.0%).

NM IBCT-WCT errors were mostly detected at the pre-
administration bedside check 15/23 (65.2%).

Most NM IBCT-SRNM were detected at the pre-
administration bedside check 26/48 (54.2%).

In others the error was detected by chance.

The highest proportion of laboratory NM IBCT-SRNM events
involved patients requiring irradiated blood, 25/48 (52.1%).




Figure 10.9:
Laboratory near
miss IBCT-WCT

events categorised
by error and step
in the transfusion
process (n=23)
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Handling & Storage Errors (HSE)278

* Definition:

* All reported episodes in which a patient
was transfused with a blood component
or plasma product intended for the
patient, but in which, during the
transfusion process, the handling &

storage may have rendered the
component less safe for transfusion.



Recommendations

*| Education for clinical stafffshould include information on the appropriate rates of transfusion and
should consider variations required for individual patient needs. Where an infusion pump is used,
procedures must be in place to ensure the correct rate is achieved

e Wherever| possible cold chain compliance [should be controlled by laboratory information
management systems and/or electronic blood tracking systems. Laboratory procedures should
be in place for the accurate return of components back into stock, including information about

cold chain compliance

Action: Clinical education teams, laboratory management

BE A STRONG/SAFE (LL{N{K) IN THE

©
‘S

ALWAYS ENSURE
COLD CHAIN COMPLIANCE

Serious Hazards
of Transfusion




Handling and storage errors n=278
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Miscellaneous ] 3
Cold chain Excessive time Technical Expired unit Reservation Unit damaged/ Incorrectly
errors n=87 totransfusen=82 | administration transfused n=22 | period exceeded | tampered with prepared n=2
error n=66 n=13 n=5

The top graph shows an overview of the HSE emors. These are broken down info specific groups of emors in the botfom graph. One case
cafegonsed as ‘miscellanecus’ is not displayed by emor in the botfom graphs as it did not fit info any of the categones.

Figure 11.1:
Breakdown of
2020 handling
and storage error
reports (n=278)



Clinical errors

* The number of clinical errors remains consistent
with previous years, however there has been a
25.8% decrease in technical administration errors
(66/185 in 2020 and 89/199 in 2019) & a slight
increase (3.8%) in excessive time to transfuse
errors (81/185 in 2020 & 78/199 in 2019).

 Excessive time to transfuse errors include all cases
where components have been transfused beyond
the recommended time duration.

e Technical administration errors have been further
categorised below;



Table 11.1: yrmemseey administration error Number of cases
Clinical technical

Administration pump error 45

adminisiration Giving set error 15
errors (n=66) |

Inappropriate rate 3

Same venous access used 2

Other 1

Total 66

Note: The case included as ‘other’ contained insufficient information about the technical administration error to categorise.



There were 82 errors relating to excessive time to transfuse,
81 clinical errors & 1 case where the laboratory staff gave
inappropriate advice on the transfusion duration ; mostly
occurred during routine hours (08:00-20:00) 58/82 (70.7%),
& surprisingly 22/82 (26.8%) occurred with urgent requests.

In both these situations there should be sufficient staff
available for patient monitoring.

In 32/82 cases (39.0%) no incident investigation was
performed, with the most common reason given being that
the error was not serious enough to warrant further
investigation.

This lack of investigation may indicate why the problem is
persisting & increasing.

Most excessive time to transfuse errors: detected by
transfusion practitioners 29/82 (35.4%) or laboratory staff
12/82 (14.6%) showing the error is not always recognised by
the clinical staff providing the patients care, & there is likely
to be a high level of under-reporting.



There may be a degree of under-reporting in the
category of ‘expired unit transfused’.

The expiry date represents the latest point in time
that the component has been deemed safe for
transfusion.

A number of systemic factors often contribute to a
component being transfused past its expiry, such as
staff shortages & gaps in communication.

These should be explored & addressed to ensure
safe practices.



Case 11.1: Red cells transfused after the units had expired

Two units of red cells due to expire at midnight that day were issued to a patient for a top up
transfusion. The units were placed in the issue refrigerator ready for collection. The first unit was
collected at 22:00 and the second unit was collected at 06:10 the next day, which was over 6
hours past the mianight expiry. It also transpired that transfusion of the first unit was not completed
until after the unit had expired. On investigation the expiration date was highlighted on the blood
collection slip and both units were collected by the same healthcare assistant, administered by the
same nurse, and both failed to notice the expiry date of the units at collection and pre-administration
checks. The laboratory reacted quickly in creating corrective and preventative actions to avoid this
happening again and now have a new procedure in place. Any units issued to a patient that expire
at mianight on the aay of issue are now kept within the laboratory awaiting collection, thus ensuring
that they will not be transfused past expiry.



Case 11.2: Blood storage refrigerator out of temperature for 2 hours due to failure to respond
to temperature monitoring system alerts

A blood storage refrigerator core temperature exceeded its high limit for almost 2 hours. The
temperature monitoring service called the laboratory mobile phone as per standard procedure, but
the laboratory did not answer as the phone battery was dead and the charger for the phone had gone
missing. The caller left a voicemail on the mobile phone and emailed the site lead as per instructions.
The site lead missed the email and only found the alarm alert 2 days later whilst clearing another
alarm received that day. Three patients were transfused a total of five units of red cells that were
out of temperature control for 1.5 hours. Another three units, that were also in the blood refrigerator
at that time, had to be wasted. The clinical teams looking after the 3 patients who were transfused
were informed and no adverse reactions or harm were reported.



Conclusion

The number of reported delayed transfusions continues to increase each year. The deaths related to
this should be preventable with improved communication and attention to the correct activation and
actions in the MHP. More than 10 years on from the NPSA rapid response report it is disappointing to
see many instances of MHP delays with poor communication. Delays in recognition and treatment of
Gl bleeding are reported year on year. The safety of patients is compromised by these factors and likely
compounded by staff shortages and challenges over the past year.
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Avoidable, Delayed or
Under/Overtransfusion (ADU) &
Incidents Related to Prothrombin

Complex Concentrate (PCC) n=285

Key SHOT messages
¢ The increase In reports of delayed transfusion is of concern

* Poor communication is a major cause of delays

* Major haemorrhage events should be audited, protocols reviewed, and drills used to embed
In practice

* Gaps in staff knowledge and training need to be addressed so that haematinic deficiencies are
recognised and treated appropriately



Headline data 2020

Number of reports n=285
Deaths n=13

Major morbidity n=6

ADU reports by year

279 285

241 246 205 296

185

149 145 161

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Demographic data

Male Female
n=130 n=147

Unknown n=8

e Delayed transfusions n=133
e Avoidable transfusions n=110

¢ Under or overtransfusion n=25

Adults
n=244

-
AN

\ ¥ 4

Paediatric
n=35

Unknown n=6

Overview of ADU cases

e Cases related to PCC n=17 (9 in 2019)

Blood component data

Red cells n=201

Platelets n=29

Plasma n=22

Multiple Components n=14
PCC n=17

Unknown n=2




Delayed Transfusions n=133

* Definition:
Where a transfusion of a blood or blood
component was clinically indicated but
was not undertaken or was significantly
delayed or non-availability of blood
components led to a delay with impact
on patient care (not restricted to
emergency transfusion).



Key SHOT messages
e Serial delays at different transfusion steps are cumulative and can result in harm or death
¢ Good communication between clinical and laboratory staff is essential

e Many different groups of staff will be involved in the management of major haemorrhage; ensure
the learning is done involving teams

 Patient transfer between departments and clinical teams is associated with delays in transfusion

* A haematologist should be contacted at the earliest opportunity for advice about patients with
irregular antibodies and can enable timely concessionary release

e Gastrointestinal bleeding can be deceptive, the severity is often masked, diagnosis may be
delayed; hypotension and tachycardia are important clinical signals

e Elderly patients are often on anticoagulants exacerbating the severity of bleeding

e Obstetric haemorrhage can be rapid and massive; it is vital that major haemorrhage protocols
work smoothly and quickly. Training and drills are essential

e Staff should be familiar with local protocols. In the event of major haemorrhage all the necessary
components may not be available at the same time. Red cells should be quickly available but fresh
frozen plasma and cryoprecipitate take time to thaw; platelets may have to be sourced off site



Recommendations

¢ Clinical staff involved in frontline care must be trained to recognise major blood loss early and know

when to activate/trigger the local major haemorrhage protocol and take prompt and appropriate
action (NCA 2018)

* Major haemorrhage protocols should be regularly reviewed and practiced with drills particularly
In areas of greatest risk, i.e. emergency departments, obstetrics, and operating theatres

* Transfusion laboratories should ensure they have a robust procedure for concessionary release
to avoid deaths from bleeding or anaemia

* Ensure that all communication channels function well particularly the correct pathway for activation,
including means of contacting porters and transfusion laboratory staff

* Major haemorrhage activations should be regularly audited to ensure lessons are learned

Action: Hospital transfusion teams



Figure 12a.1:

129 193 Delayed transfusion
reports and deaths
by year 2011 to

99 2020 (n=775,

94 = deaths n=53)

106

B Total cases
B Deaths

50

34

21

5 3

2

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Deaths n=12 (2 in 2019)

Imputability:

one death was ‘definitely’ related (imputability 3),

3 ‘probably’ related (imputability 2) &

8 ‘possibly’ related (imputability 1) to the delay in transfusion.



Case 12a.1: Death from Gl bleeding with
serial delays & miscommunications

An elderly woman on anticoagulants was admitted
with a history of melaena.

She was pale with hypotension, blood pressure
88/55mmHg, & tachycardia, & was assessed within
3 minutes of arrival.

She was noted to be in shock from blood loss.

Hb : 4.2 g/dI.

The MHP was not activated. Transfusion was
delayed for almost 7 hours from admission & she
died shortly after it was started.



The investigation noted that:

¢ There was no clear line of responsibility for delivering care and limited resources in the ambulance
bay. A hospital pre-alert would have resulted in a ‘fast-track’ to resuscitation

¢ There was failure to escalate due to poor communication when the patient was moved from the
ambulance bay to resuscitation, and a lack of communication between doctors and nurses in the
resuscitation area

 Computer blood prescribing was noted to be complex and ‘a common source of clinical error’

¢ The medical consultant was working in an unfamiliar and understaffed environment with an unfamiliar
clinical condition with staff he did not know

¢ Handover to the registrar resulted in decisions being made without seeing the patient

¢ Mandatory transfusion training for medical staff should take place



Case 12a.2: Death related to GI
bleedmg with multiple points of delay

An elderly man had a prolonged admission for renal problems.
* His anticoagulant for atrial fibrillation & omeprazole were discontinued.
* Two months later after successful treatment he was awaiting discharge.
* His anticoagulant had been restarted.
* Unexpectedly he developed large volume melaena.

 Agroup & screen sample taken at 10:01 was received in the laboratory at
13:15 (portering delays) but not processed due to incorrect labelling.

* The clinical team did not know this due to the LIMS not interacting with
the patient information system.

 The FBC sample was clotted, requiring repeat.

* At 16:26 Hb=6.6g/dI & transfusion of two units requested.

e The repeat sample for transfusion delivered to the
laboratory at 17:09 (diagnosis anaemia rather than Gl
bleeding) requesting blood for 20:00. However, at 19:00 he
had a large rectal bleed and died.



The review concluded that:

* There were significant delays in obtaining a valid Hb In a patient with Gl bleeding together with
mislabelling and rejection of the transfusion sample

* There was failure to recognise the signs: the patient had a sustained tachycardia but maintained
normal BP. ‘Clinicians should be aware of potential need for urgent transfusion and resuscitation in
a bleeding patient with tachycardia, even if the BP is within normal limits’



Case 12a.3: Delayed transfusion

despite severe anaemia & Gl bleeding

* An elderly woman presented to the ER with
lethargy & a history of dark stools.

* She was taking apixaban for atrial fibrillation.

* Hb=3.6g/dI.

* Two units of blood were prescribed but not
ordered from the laboratory.

* There was delayed medical review.

* She had a massive Gl bleed after transfer to the
ward & died without transfusion after a 9-hour
delay.



Learning points

e Gastrointestinal (Gl) bleeding can be difficult to recognise and assess, and can be particularly
severe in elderly patients on anticoagulants

e Where it is recognised that a patient requires urgent transfusion, delays must be avoided. Every
effort must be made to ensure prompt transfusions, which should be commenced without waiting

for transfer of patients to other departments

Major morbidity n=6

A patient suffered serious bleeding after a total hip replacement requiring inter-hospital transfer, and

transfusion was delayed.

Two patients with Gl bleeding suffered delay:

» A patient had a 45-minute delay in provision of components after the MHP was called because there
were no trained staff able to collect these (in the operating theatre and out-of-hours). Hypovolaemic
shock resulted and the patient required admission to the ICU

e A patient with Hb 41g/L had a 7-hour delay before transfusion and suffered cardiac arrest but

survived
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Main recommendation 1

* Transfusion delays, particularly in major haemorrhage and major trauma situations, must be
prevented. Delays in provision and administration of blood components including delays in
anticoagulant reversal, particularly in patients with intracranial haemorrhage (ICH), can result in
death, or serious sequelae. Every minute counts in these situations

Actions required:
Multidisciplinary hospital transfusion committees should:

* Ensure that procedures are in place detailing identification, escalation and blood provision in major
haemorrhage and trauma cases

* Ensure procedures are agreed by relevant clinical and laboratory groups, are accessible, and
incorporated in regular training and simulation exercises

* Ensure that procedures are in place detailing appropriate use of anticoagulant reversal agents
without requirement for approval by a consultant haematologist

* Ensure appropriate use and access to anticoagulant reversal agents is incorporated into regular
training for clinical and laboratory staff

* Consider implementation of a fixed dose regime for prothrombin complex concentrates, with rapid
access for ICH cases



Pathology laboratory management should:

* Ensure that procedures are in place enabling rapid provision of blood components in complex
situations, Using concessionary release pathways

* Ensure major haemorrhage, trauma and concessionary release procedures are incorporated into
regular training and competency-assessment for all staff working in transfusion laboratories



Case 12a.4: Ruptured ectopic pregnancy with

delayed diagnosis

* A young woman presented with vaginal bleeding & three
syncopal episodes at 17:45; BP 62/30 improved with fluids to
95/53mmHg , referred to gynaecologist who were unable to
review her in the ER, so transferred to the ward at 20:15.

* The diagnosis of ruptured ectopic pregnancy was then
considered but not escalated.

 She became increasingly hypotensive over the next 2 hours
with tachycardia & Hb 51g/L on venous gas.

 When taken to surgery at 23:55;, haemodynamically unstable,
systolic BP 45mmHg, tachycardia=160bpm.

e |t took more than 1.5 hours to stabilise her & secure venous
access. The estimated blood loss was 5-6L. She was admitted
to ICU & made a full recovery.

* The review noted that there had been failure to recognise
how sick she was & there was delayed MHP activation.



Waiting for group-check sample

Technical issues

Failure to activate MHP

Sample labelling errors

Logistical issues

Delayed decision making

Reports with communication as the
primary issue

Other

All reports noting communication issues
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Figure 12a.2:
Errors contributing to

delayed transfusion



Avoidable transfusion of FFP n=4 or cryoprecipitate n=2

* An elderly man on apixaban for atrial fibrillation required a laparotomy. Advice was sought from a
haematologist who recommended PCC, but the patient received two units of FFP

* A young woman with liver failure received a single unit of FFP to cover drain insertion but this was
not indicated

* Two other patients received FFP which was not indicated
* Medical staff wrongly prescribed cryoprecipitate as part of fluid replacement for plasmapheresis

¢ Communication confusion resulted in inappropriate transfusion of cryoprecipitate to cover emergency
laparotomy. Four units of cryoprecipitate were erroneously ordered, issued from the lab, prescribed
and administered by the theatre team when only one unit was originally intended to be transfused
to ensure safe fibrinogen levels. Communication was further impacted by a hyperdynamic
situation in a busy theatre during the pandemic, compounded by use of wireless telephones with
unreliable reception



Conclusion

The number of reported delayed transfusions continues to increase each year. The deaths related to
this should be preventable with improved communication and attention to the correct activation and
actions in the MHP. More than 10 years on from the NPSA rapid response report it is disappointing to
see many instances of MHP delays with poor communication. Delays in recognition and treatment of
Gl bleeding are reported year on year. The safety of patients is compromised by these factors and likely
compounded by staff shortages and challenges over the past year.
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