
Haemovigilance
Annual report 2017

November 2018



Credits

Publisher
Swissmedic, Swiss Agency for Therapeutic Products
Safety of Medicines Department
Haemovigilance Unit
Hallerstrasse 7
3012 Berne
Switzerland
haemovigilance@swissmedic.ch
www.swissmedic.ch/haemovigilance

Edited by 
Sabina Carulli Administrator
Nurhak Dogan Clinical Reviewer
Philippe Kolly Clinical Reviewer

Layout 
Swissmedic, Communication Department
 

© Swissmedic 2018 | All rigths reserved.

Haemovigilance Annual report 2017

mailto:haemovigilance%40swissmedic.ch?subject=
http://www.swissmedic.ch/haemovigilance-en


Haemovigilance
Annual report 2017
Evaluation of haemovigilance reports in 2017



 List of contents

1. Editorial 5

2. Introduction 6

2.1 Haemovigilance 6

2.2	 Definitions	for	HV	reports	 7

3. Reports received 11

3.1 Overview 11

3.2 Number of transfusions and reporting rate 13

3.3 Transfusion reactions 14

3.4 IBCT 29

3.5 Near Miss (NM)  30

3.6 IBCT versus NM 35

3.7 QM versus Patient Blood Management (PBM) 36

3.8 Donor reactions 37

3.9. Quality defects and protective measures 38

4. Findings and prevention 40

4.1 TACO 40

4.2 IBCT 40

4.3 Findings from our working visits 40

 Appendix 42

	 Abbreviations	,	List	of	figures,	Bibliography

Haemovigilance Annual report 2017



5Editorial | Haemovigilance Annual report 2017

At this point we would like to pass on our heartfelt thanks 
to our colleagues in the various hospitals and blood trans-
fusion services for their valuable cooperation. They make a 
key contribution to transfusion safety in Switzerland!

In 2017 the Swissmedic haemovigilance team also man-
aged	to	visit	 institutions	and	share	the	 latest	findings	on	
site with the relevant staff. Sharing experiences during 
these working visits is also very valuable for the haemovig-
ilance network and will be continued in the years to come.

Thank	you	for	your	interest.	We	hope	you	find	this	report	
to be a stimulating read.

The Swissmedic haemovigilance team

1.  Editorial

Dear Reader,

For the Swissmedic haemovigilance team, 2017 was domi-
nated by process optimisation. In these changing times not 
only have we set ourselves the challenge of constantly im-
proving our processes, we also consider this to be part of 
our duty to our stakeholders. 

Improvement	primarily	involves	the	identification	and	solv-
ing of problems. Solving, in turn, means learning from these 
problems and making changes. This enables us to adapt by 
constantly questioning what has been achieved to date. It 
has always been our expectation, and wish, that reports 
are	submitted	not	only	to	fulfil	statutory	reporting	obliga-
tions, but to enable haemovigilance to be experienced as 
a practical reality. This requires commitment on the part 
of all those involved in the manufacture and administra-
tion of blood products. But this also means that condi-
tions facilitating an open error culture prevail in hospitals. 
We also realise that in most institutions haemovigilance 
tasks are performed by individual employees in addition to 
their usual everyday tasks. What can we do as an authority 
to support these people?

The issuing of the “Guidelines for quality assurance in 
transfusion practice“ was an appropriate and important 
milestone.	This	document	was	first	published	by	the	Swiss	
“Quality Assurance in the Use of Blood Products“ working 
group in mid-2017 and has since served as a quality bench-
mark. Have the risks associated with transfusion medicine 
now been eliminated thanks to this document? No. This 
kind of short-term expectation would be quite out of place 
here. As in all areas of quality management, this document 
must pass through the PDCA cycle (Plan, Do, Check, Act) 
and be constantly adapted to the prevailing circumstances. 

The contribution of this document lies not so much in the 
revision of existing laws, but rather in the quality culture as 
actually experienced in institutions. Where this approach 
will take us in relation to transfusion safety remains an ex-
citing question that Swissmedic will be monitoring at close 
quarters and reporting on.
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2.1 Haemovigilance

Haemovigilance involves the recording, reporting, analy-
sis and evaluation of suspected adverse transfusion events. 
Corrective measures are derived to improve the quality and 
safety of transfusions and thereby promote patient safety. 
The system is based on the reporting of all incidents and 
transfusion reactions occurring in the course of the trans-
fusion process, from donor selection to administration of 
blood products to the patient.

The evaluation of haemovigilance reports provides a pic-
ture of the current transfusion-related risks, can indicate 
the cause of preventable transfusion incidents and reveal 
areas where corrective measures are necessary and possi-
ble.

According to Art. 58 of the Therapeutic Products Act (TPA), 
Swissmedic is responsible for haemovigilance. Institutions 
that are licensed to carry out activities with blood and la-
bile blood products (e.g. blood transfusion services) must, 
as part of their reporting system, designate an individual 
who is responsible for haemovigilance and the reporting 
of adverse events arising during the manufacture and dis-
tribution of products (MPLO Art. 16, TPO Art. 35 and 39). 

Institutions that use labile blood products (hospitals) are 
obliged to operate a quality system, based on the latest sci-
entific	and	technical	findings,	for	reporting	unexpected	or	
adverse events during a transfusion, and also to designate 
an	individual	responsible	for	fulfilling	the	reporting	obliga-
tions (in accordance with Art. 39, para. 4 TPO).

2. Introduction

The aims of the reports received by Swissmedic are to iden-
tify and quantify the risks associated with transfusions, de-
termine their severity and present possible measures for 
reducing the risks. Therefore it is essential to investigate 
the causes and mechanisms underlying the occurrence of 
adverse events in order to prevent their repetition. Such 
events can occur at any point in the transfusion chain – 
starting from the blood donor through to the clinical as-
sessment of the patient after a transfusion.

The transfusion chain consists of a sequence of complex 
interconnected	processes	that	must	be	implemented	flaw-
lessly in order to ensure the production of high-quality 
blood products and their safety when administered to the 
patient. Haemovigilance systematically processes all report-
ed irregularities along the transfusion chain. An open error 
culture is of fundamental importance in haemovigilance 
and quality assurance. It enables side effects to be identi-
fied,	causes	of	errors	to	be	discovered	and	weak	points	in	
processes to be uncovered free of any apportionment of 
blame, so that corrective actions can be derived with the 
ultimate aim of improving patient safety.

Haemovigilance thrives on the interdisciplinary coopera-
tion of all professionals involved in the handling of blood 
products. The implementation and maintenance of such 
a quality system poses a major challenge that should not 
be underestimated and one that requires great commit-
ment	from	staff,	considerable	resources	and	time.	Key	fig-
ures in this system are individuals who are responsible for 
haemovigilance. They record and evaluate suspected ad-
verse events associated with transfusions of labile blood 
products, arrange the necessary investigations and for-
ward the reports to Swissmedic.

In this report we provide information about the number 
of reports received in 2017 and about the nature and fre-
quency of the events described therein.
The principles for classifying and investigating haemovig-
ilance events and anonymised case descriptions illustrate 
the various event classes and their evaluation criteria.
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2.2	 Definitions	for	HV	reports

Any adverse or unexpected event that might be connected with the administration of la-
bile blood products is reported to Swissmedic.

2.2.1 Transfusion reaction (TR)

Immunologically-related transfu-
sion reactions 

Cardiovascular and metabolic 
problems 

Infections

• Transfusion-associated acute 
lung injury (TRALI)*

• Allergic TR
• Allo-immunisations
• Febrile, non-haemolytic TR 

(FNHTR)*
• Haemolytic TR (HTR) acute and 

delayed
• Post-transfusion purpura (PTP)
• Transfusion-associated graft-

versus-host disease (Ta-GvHD)

• Severe hypothermia (mass 
transfusion)

• Hyperkalaemia
• Hypotensive TR
•	 Calcium	deficiency
• Circulatory overload 

(TACO)
• Transfusion-associated 

dyspnoea (TAD)

• Bacterial 
• Parasitic 
• Prions
•	 Viral

 
* non-immunological mechanisms underlying these transfusion reactions are also considered.
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The severity of a transfusion reaction is evaluated independently of its possible connection 
with the transfusion (imputability). For example, suspected cases of bacterial contamina-
tion	or	other	infections	should	be	classified	as	severe	–	and	should	remain	so	–	even	if	the	
imputability	is	classified	as	‘unlikely’	in	the	final	evaluation.

Severity

Imputability
(Causal connection between transfusion and reaction)

Grade 1: Non-severe

Grade 2: Severe
Permanent damage or permanent risk. If the following 
symptoms	or	findings	are	present,	a	transfusion	reaction	
should	be	classified	at	least	as	severe:
• Allo-immunisations
• Fever > 39° C and > 2° C increase
•	 Dyspnoea	/	hypoxia	(other	than	a	very	mild	form),	

pulmonary oedema
•	 Loss	of	consciousness,	drop	in	blood	pressure	(other	than	a	

very mild form)
• Suspected haemolytic transfusion reaction
• Suspected bacterial contamination / infection as a result of 

the transfusion
• Positive blood cultures in patient or blood product
• Timely intervention is necessary to avoid permanent 

damage or a life-threatening course 

Grade 3: Life-threatening

Grade 4: Death

0: not evaluable:

1: excluded/unlikely: The	reaction	is	definitely/more	likely	to	be	due	to	other	causes

2: possible: The reaction can be explained both by the transfusion and by 
other causes

3: probable: The reaction does not appear to be due to another cause

4:	definite: In all probability the reaction was caused by the transfusion



9Introduction | Haemovigilance Annual report 2017

2.2.2 Other transfusion-related events that must be reported

Transfusion	errors	(IBCT,	incorrect	
blood component transfused)

Near-misses (discovered pretransfu-
sion errors)

Incidents during manufacture that 
must be reported

• Mistakenly transfused blood 
product, regardless of whether the 
patient experienced an adverse 
effect

• Blood products intended for an-
other patient 

• Blood products that are not 
suitable for the patient (e.g. not 
irradiated)

• Deviation discovered before the 
transfusion has taken place

• Discrepancies relating to patient 
identification,	sample	tubes	or	the	
prescribing of blood products

• Safety risks for blood donors: 
Incidents that pose a threat to the 
health of the blood donor.

• Donor and donation mix-ups
• Incorrect release, incorrect labels
•	 Release	of	out-of-specification	

blood products
• Defective materials or reagents. 

Incorrect testing
• Suspected quality defects
• Detection of a blood-borne infec-

tion in a blood donor

Severity
Grade 1:  Non-severe 
Grade 2:  Severe
Grade 3:  Life-threatening
Grade 4: (death) is not used for transfusion errors and near misses (if a transfusion error is fatal, the case is recorded as 

Grade 4 in the transfusion reaction database and as Grade 3 in the transfusion error database).
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Donor reactions are reported to Swissmedic by the blood transfusion services. Severe reactions are reported individually 
using the appropriate reporting form, the others are compiled into an annual summary in tabular form with no details 
of individual cases.

Quality defects and protective measures are usually reported to Swissmedic by the manufacturer. In most cases they in-
volve infection markers, i.e. donors who have tested positive. However, quality defects and protective measures may also 
concern the users. On the one hand, quality defects in a product are sometimes only detected in the hospital. But on the 
other hand, hospitals are also actively involved in protective measures when it comes to look-back investigations.

Grade 1 
(non-severe)

Grade 2 
(severe)

Grade 3 
Life-threatening

Formal error with no potential for 
use by mistake

Formal error with potential for use by 
mistake or transfusion error involving 
a suboptimal product

Confusion occurring at some level in 
the transfusion chain

Examples:
• Order form not initialled
• Sample tubes not labelled correctly 

or order form incomplete
• Minor discrepancy between tubes 

and order form
• Deliberate Rhesus conversion in 

mass transfusions
• Handling & storage with products 

discarded.

Examples:
• Labels missing from sample tubes
• Another patient’s date of birth
• Patient ID on sample tube differs 

from that on form
•	 Transfusion	error	with	unconfirmed	

allo-AB compatibility according to 
the SOP.

Examples:
• Wrong blood in tube* (WBIT)
• Discrepant BG determinations
• Blood product orders for the wrong 

patient
• Transfusion error ABO incompatible 

or ABO compatible only by chance

* Wrong Blood in Tube means that the patient 
identification	on	the	tube	and	order	form	does	
not match the patient whose blood is in the tube.

Examples	of	severity	classification	of	transfusion	errors	and	near	misses
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3. Reports received

The evaluation of haemovigilance reports provides a picture of the current transfusion-re-
lated risks, can indicate the cause of preventable transfusion incidents and reveal areas 
where corrective measures are necessary and possible. 

3.1 Overview

Type Number

Transfusion reactions 1,226

Transfusion errors / incorrect blood component transfused 20

Near misses (NM) 1,688

Donor reactions 24

Quality defects and protective measures 119

Total number of reports evaluated 3,077

Table 1 shows the number of reports involving labile blood products received in 2017.
A total of 3,077 reports were received.

Table 1
Reports in 2017
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Figure	1	shows	the	number	of	HV	reports	received	compared	with	previous	years.

The decrease in transfusion reactions in 2017 (n=3,077) compared to 2016 (n=3,127) is at-
tributable to the late reporting of allo-immunisations (these will be included in the 2018 
statistics). The near-miss reports have increased substantially, with 1,688 reports in 2017 
compared to 1,168 in 2016.
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3.2 Number of transfusions and reporting rate

Table 2
Number of transfusions in Switzerland

Blood 
components

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

pRBC 313,587 311,521 308,670 308,627 297,582 279,510 262,953 248,647 239,890 226,276

PC 27,600 29,600 29,900 33,068 34,265 34,750 35,328 36,439 38,374 37,490

FFP 65,800 70,300 61,500 50,063 49,832 44,083 38,183 33,658 33,310 29,303

Total 406,987 411,421 400,070 391,758 381,679 358,343 336,464 318,744 311,574 293,069

pRBC: packed red blood cells
PC: platelet concentrate
FFP fresh frozen plasma
(Data source: Blood Transfusion Service of the Swiss Red Cross)

Table	2	shows	the	number	of	transfusions	given	throughout	Switzerland	in	the	past	10	years.	The	figures	are	based	on	the	
number of blood components supplied as shown in the annual statistics of the Blood Transfusion Service of the Swiss Red 
Cross (1). These show a declining trend.

The reporting rate can be calculated from the number of transfusions.

Figure 2
Reporting	rate,	all	reports
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Reporting rate

Figure 2 shows the overall reporting rate. The reporting rate is calculated from the to-
tal number of reports (n=3,077 for 2017) per 1,000 transfusions (product bags supplied). 
The reporting rate rose again in 2017: 10.5 reports per 1,000 transfusions in 2017 versus 
10.0 in 2016.
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Figure	3.	Major	 regions	as	defined	by	 the	 Swiss	 Federal	 Statistical	Office	 (2).	Considera-
ble differences exist in the reporting rates in the different major regions of Switzerland. 
This disproportionality is examined in the “Findings and prevention” section.

Table 3
Distribution of reports by major region

Figure 3
Distribution of reports by major region

Major region Canton Reports Reports	per	100,000	
inhabitants

Number 
of	HVV

Reports 
per	HVV

Lake Geneva region GE,	VD,	VS 404 25.04 58 6.97

Espace Mittelland BE, SO, FR, NE, JU 368 19.79 52 7.08

Northwest Switzerland BS, BL, AG 193 16.9 28 6.89

Zurich ZH 127 8.54 27 4.70

Eastern Switzerland SG, TG, AI, AR, GL, SH, GR 65 5.59 42 1.55

Central Switzerland UR, SZ, OW, NW, LU, ZG 29 3.63 20 1.45

Ticino TI 40 11.29 18 2.22

Reports per 100‘000 inhabitants

20.0 - 29.9

10.0 - 19.9

0 - 9.9

Distribution of reports by major region

3.3 Transfusion reactions

Transfusion reactions: All reported cases are recorded in the transfusion reaction database. 
Each	case	is	classified	by:
• Category  (allergic reaction, haemolytic reaction etc.)
•	 Severity	1-4		 (see	above	for	definitions)
•	 Imputability	0-4	 (see	above	for	definitions)

3.3.1 Overview
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While haemovigilance systems are now well established in some of the major centres of 
Switzerland, there is still a large divide in respect of the frequency and quality of reports. 
Various	hospitals	now	possess	 internal	online	reporting	systems,	a	user-friendly	develop-
ment that has a positive impact on the willingness to report.
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Hyperkalaemia

PTP

Other
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1,226 transfusion reactions were reported in 2017. This chart takes all levels of severity and 
imputability into account. As in previous years, the reactions most frequently observed 
were FNHTR, allo-immunisations and allergic TR. These account for approx. 87% of all re-
ported transfusion reactions.
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Table 4: Reported deaths in 2017 by diagnosis and imputability. A total of nine deaths were 
reported in 2017 (one deceased patient is counted twice in this table. The patient showed 
the	same	reaction	twice	to	different	transfusions).	Since	five	of	these	had	low	imputability,	
a causal relationship with the transfusion is classed as unlikely. Imputability was considered 
possible in four cases. The dependence between the transfusion and the death cannot be 
clearly excluded in these cases.

Table 4
Deaths in 2017

Imputability
Total

1 2 3 4

TACO 1 1 0 0 2

Infection 0 1 0 0 1

FNHTR 1 2 0 0 3

Hypotensive TR 1 0 0 0 1

TRALI 1 0 0 0 1

Other 1 0 0 0 1

Total 5 4 0 0 9

Imputability 1: excluded/unlikely, 2: possible, 3: probable, 4: certain.
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Imputability Description

excluded/ 
unlikely

• Oesophageal cancer, palliative treatment. Drop in blood pressure during the 
transfusion. Transfusion was stopped and the patient stabilised. Transfusion was 
resumed and then stopped due to a renewed drop in blood pressure. Haemor-
rhage-related	hypotension	confirmed.	Patient	died	on	the	following	day	due	to	
active, untreatable bleeding in the upper GI tract. 

• Myelodysplastic syndrome with known ischaemic heart disease. The patient was 
dyspnoeic before the transfusion. After one hour, the patient developed a fever 
and the transfusion was stopped. After the transfusion was resumed at a slower in-
fusion rate, the SpO2 fell after 10 minutes. Since the patient did not respond to 2L/
min O2, the transfusion was stopped again (after a total of 150ml). Six hours later 
the patient suffered a cardiac arrest. The patient was resuscitated, intubated and 
transferred to ICU. The various investigations found no possible aetiology for this 
cardiac arrest. Immunohaematological tests proved normal, and the blood cultures 
were negative. The MRI showed severe post-ischaemic lesions in the brain, and the 
EEG	was	flat.	The	patient	was	transferred	to	a	palliative	setting	and	died	a	few	days	
later.

• Multiple myeloma; the patient developed neutropenic fever during the hospital 
stay. Antibiotic treatment was initiated. 45 minutes after transfusion, the patient 
suffered a rise in temperature (39.0°C), a drop in blood pressure (from 103/50 to 
93/36) and tachycardia (128/min). The patient died two hours after the end of the 
transfusion.	The	cause	of	death	was	identified	as	neutropenic	sepsis	and	fairly	re-
cent peripheral pulmonary embolisms.

• Abdominal aortic aneurysm and renal failure, onset of a drop in blood pressure and 
shock 50 minutes after the start of transfusion. Patient subsequently died. Suspect-
ed ruptured aneurysm.

• History of stem cell transplantation with chronic GvHD. Patient was already dysp-
noeic before the transfusion. After a PC transfusion, deterioration of the dyspnoea 
and hypertension. Patient was transferred to ICU and intubated. The patient died 
of his underlying illness a few weeks later.

possible •	 Liver	cirrhosis;	patient	developed	a	fever	five	hours	after	transfusion.	Aeromonas	
sobria was detected in the blood cultures. Despite antibiotic treatment, the patient 
developed sepsis with MOF. The detected pathogen is usually found in connection 
with GI infections; no more pRBC material was available for blood cultures at the 
time of the reaction. A bacterial infection as a consequence of the transfusion can-
not be completely ruled out.

• End-stage multiple myeloma, patient’s temperature rose without any further 
symptoms during the transfusion. Patient died four days later after being switched 
to palliative care (this patient was transfused twice and showed the same reaction 
twice). 

• Known terminal renal failure requiring dialysis and triple-vessel CHD, the patient 
was transferred to ICU after surgery with acute pulmonary oedema. After being 
stabilised, he was transfused the following day (in 1 hour and 15 minutes) and was 
transferred back to the ward 30 minutes after the transfusion. Approx. four hours 
later, the patient experienced a fever and a drop in SpO2. Five hours after the end 
of the transfusion, the patient suffered a cardiac arrest without ROSC (return of 
spontaneous circulation). Foam was discovered in the airway during intubation, 
which is suggestive of pulmonary oedema. 
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Imputability
Number of transfusion reactions in 2017 by diagnosis and imputability

Table 5
Imputability

Imputability
Total

1 2 3 4

Allo-Immunisation 0 77 246 185 508

FNHTR 73 201 129 4 407

Allergic TR 7 35 92 18 152

TACO 2 24 21 2 49

Infection 31 3 2 0 36

Hypotensive TR 5 13 7 1 26

TAD 0 6 2 0 8

HTR 0 1 4 3 8

TRALI 4 0 0 0 4

Hyperkalemia 0 1 2 0 3

Platelet refractoriness 0 0 2 1 3

PTP 0 1 0 0 1

Other 7 8 2 1 18*

Total 129 370 509 215 1,223

Imputability 1: excluded/unlikely, 2: possible, 3: probable, 4: certain.

*Plus three transfusion reactions (Other) for which the imputability could not be evaluated.
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Severity
Only those transfusion reactions with an imputability of 2, 3 or 4 (possible, prob-
able or certain) are presented here.

Table 6
Severity

Severity
Total

1 2 3 4

Allo-Immunisation 0 508 0 0 508

FNHTR 314 18 0 2 334

Allergic TR 110 28 7 0 145

TACO 6 24 16 1 47

Infection 0 4 0 1 5

Hypotensive TR 10 10 1 0 21

TAD 5 2 1 0 8

HTR 2 5 1 0 8

Hyperkalemia 2 0 1 0 3

Platelet refractoriness 0 3 0 0 3

PTP 0 1 0 0 1

Other 8 1 2 0 11

Total 457 604 29 4 1,094

Severity 1: non-severe, 2: severe/permanent damage, 3: life-threatening, 4: death.

A total of four deaths and 29 life-threatening transfusion reactions with an imputability of 
2, 3 or 4 were reported in 2017. The cause in over half (55%) of the life-threatening reports 
was found to be TACO.
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3.3.2 Life-threatening or fatal (severities 3 and 4) transfusion reactions

Table 7
Life-threatening or fatal TR (severities 3 and 4)

possible probable definite Total

TACO 6 9 2 17

Allergic TR 1 4 2 7

FNHTR 2 0 0 2

HTR 0 0 1 1

Hyperkalemia 0 1 0 1

HypotensiveTR 1 0 0 1

Infection 1 0 0 1

TAD 0 1 0 1

TRALI 0 0 0 0

Other 2 0 0 2

Total 13 15 5 33

By way of comparison: in 2016, 23 transfusion reactions with an imputability of 2, 3 or 4 
(including 12 with an imputability of 3 or 4) were reported to Swissmedic, compared to 
33 in 2017 (including 20 with an imputability of 3 or 4). This corresponds to an increase of 
approx. 43% compared to 2016.
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Figure 5
Life-threatening or fatal TR
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TACO (n=17 in 2017) and allergic TR (n=7 in 2017) remain the most frequent causes in 
life-threatening or fatal transfusion reactions. In fact, a rising trend can even be ob-
served for TACO.

TACO can be avoided to some extent by identifying at-risk patients 
(e.g.	heart	failure,	LV	dysfunction,	chronic/acute	kidney	failure,	positive	
fluid	balance),	checking	that	the	transfusion	is	strictly	indicated	(even	if	
the	patient‘s	own	blood	is	used),	adjusting	the	infusion	rate	(max.1ml/
min	in	at-risk	patients)	and,	if	feasible,	distributing	several	blood	
products over a longer period.

Volume	overload	can	be	detected	and	treated	at	an	early	stage	by	close	
monitoring of the patient during the transfusion. (13)

Transfusion reactions with severity 3 (life-threatening) or 4 (death) by year
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3.3.3	 Product-specific	risks
Reporting rates in 2017 per product, imputability of 2, 3 or 4 – all severities.

Figure 6
Reporting rate by component

Total, PC
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Total, pRBC

Allo-AK, pRBC

FNHTR, pRBC

Allergisch, pRBC

TACO, pRBC

Hypotensive TR,  
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Figure	6	shows	a	comparison	of	the	product-specific	reporting	rates.	Platelet	concentrates	(PC)	showed	the	
highest reporting rate, with approx. 1 transfusion reaction per 200 supplied PC bags. The most frequent 
reactions observed in 2017 for PC were FNHTR (approx. 1/400) and allergic reactions (approx. 1/500). While 
allergic reaction was also the commonest reaction seen with fresh frozen plasma (FFP), it occurred less 
frequently than with PC (approx. 1/1,500).

The reporting rate for packed red blood cells (pRBC) was approx. 1/400; the reactions that occurred most 
frequently were allo-AB (approx. 1/500) and FNHTR (approx. 1/1,000). In contrast to PC and FFP, allergic 
reactions are much rarer with pRBC (approx. 1/3,900).

Reporting rate according to reaction and blood component

 ~1 / 400

 ~1 / 500

 ~1 / 300

 ~1 / 500

 ~1 / 1 000

 ~1 / 3 900

 ~1 / 5 800

 ~1 / 12 400

 ~1 / 1 000

 ~1 / 1 500

 ~1 / 200

pRBC:  packed red blood cells 
PC: platelet concentrates
FFP: fresh frozen plasma



23Reports received | Haemovigilance Annual report 2017

3.3.4 Allo-immunisations

Figure 7
Allo-immunisation reports by year

Table 8
Allo-immunisation reports by BG system

Figure 8
Allo-immunisations by BG system in percentage

For the Rhesus system, 84 anti-C/c, 134 anti-E/e and 20 an-
ti-D cases were reported. Of the 20 anti-D reported, three 
were women under the age of 50.

Allo-immunisations accounted for the bulk of the transfu-
sion reactions with severity 2. Allo-antibody formation sig-
nifies	a	permanent	disadvantage	for	the	affected	patients,	
since a limited choice of compatible blood components will 
be available for any future transfusions. During pregnan-
cy these antibodies can lead to haemolytic disease of the 
newborn (HDN).
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3.3.5 Transfusion reactions in children
Overview according to severity and imputability
In 2017, Swissmedic received 88 reports of transfusion reactions in children.

Table 9
Imputability

Imputability
Total

1 2 3 4

Non-severe 15 32 26  0 73

Severe  2 3  5  2 12

Life-threatening  1  1 1  0  3

Death  0  0 0  0  0

Total 18 36 32  2 88
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Figure 9
TR in children

Transfusion reaction diagnosis by age group
Analysis limited to imputability 2-4 (possible to certain)

TAD

TACO

Infection

Hypotensive TR

Hyperkalemia

HTR

FNHTR

Allergic TR

Newborn Infant 1-16J 16-18J

Total Newborn Infant 1-16J 16-18J

Allergic TR 24 1 1 20 2

FNHTR 37 0 6 31 0

HTR 2 0 0 1 1

Hyperkalemia 2 0 1 1 0

Hypotensive TR 1 0 0 1 0

Infection 1 1 0 0 0

TACO 2 0 1 0 1

TAD 1 0 1 0 0

Total 70 2 10 54 4

Transfusion Reaction in Children, Imputability ≥ 2



26Reports received | Haemovigilance Annual report 2017

Transfusion reactions according to blood component in children and adults
Analysis limited to imputability 2-4 (possible to certain).

Figure 10
Comparison of TR in adults and children according to blood component

Transfusion	reactions	caused	by	PC	transfusions	accounted	for	a	significantly	higher	pro-
portion of reports in children (42.1%) than in adults (24.8%). This difference is most 
likely explained by an increased number of transfusions of PC products in children. 
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PC:  platelet concentrate
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Allo-immunisations are not taken into account since the age of the transfusion recipient at the time of 
immunisation	or	reaction	is	difficult	to	establish.

Transfusion reactions according to blood component in children and adults
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% children

% adults

Transfusion reaction diagnosis in children and adults
Analysis limited to imputability 2-4 (possible to certain)

Figure 11
Comparison of TR according to diagnosis
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Allo-immunisations are not taken into account since the age of the transfusion recipient at the time of 
immunisation	or	reaction	is	difficult	to	establish.
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Extract
This extract is limited to imputability 2-4 and severity 2-3.

Table 10
Examples	of	TR	reports	for	children,	severities	2	and	3

Severity Description

Severe • Thirteen-year-old patient with history of ALL. During a PC transfusion, onset of 
dyspnoea, urticaria, itching, rash, chest pains, shortness of breath with drop in 
SpO2. Adrenaline i.m. and i.v. was needed to counter the haemodynamic instabili-
ty. Subsequent units of PC were well tolerated with the administration of Tavegyl 
(clemastine).

• Two–month-old patient, two hours after the start of the pRBC transfusion, onset 
of fever (38.5°C), rash, drop in blood pressure from normal to not measurable, 
tachycardia (from 115/min to 210/min). The administration of clemastine and dis-
continuation of the transfusion produced a rapid improvement. 

• One-month-old patient, onset of fever during pRBC transfusion (120ml over 8 
hours), dyspnoea, tachycardia. Blood pressure stable. Since the child received an-
other unit of pRBC on the same day, a TACO is possible and should be taken into 
account.

• Seventeen-year-old patient with sickle cell anaemia, transfusion of 3 units of pRBC 
due to low Hb connected with a viral infection. 10 days later, signs of haemolysis. 
An anti-Ytb antibody (Cartwright blood group) was detected. The patient was 
treated with intravenous immunoglobulins and corticosteroids.

Life-threatening • Seventeen-year-old patient, heart surgery with ECMO treatment, following the 
transfusion of more than 15 units of FFP and 10 of pRBC, respiratory failure and 
bilateral	pulmonary	infiltrates.	

• Two-month–old patient, 12 hours after heart surgery (with heart-lung machine) 
and 20 minutes after pRBC transfusion hyperkalaemia (9.6mmol/L), with shock 
and bradycardia, followed by cardiac arrest and resuscitation with ROSC (return of 
spontaneous circulation).
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3.4 IBCT

Transfusion errors are analysed according to their severity and localisation of the devi-
ation in the transfusion chain.

A total of 20 transfusion errors were reported to Swissmedic in 2017.

Figure 12
IBCT

ADU

WCT

SRNM

3.4.1	 Subclassification	of	transfusion	errors

Table 11
Subclassification	of	IBCT

Classification	of	transfusion	errors2 n n

IBCT (Incorrect blood compo-
nents transfused)

WCT (Wrong component transfused) 9

ABO-incompatible 4

ABO-compatible by chance 4

Wrong product 1

SRNM	(Specific	requirements	not	met) 10

Non-irradiated 6

Failure to use phenotyped 
blood

2

Failure to follow SOP 2

ADU (Avoidable, Delayed or 
Under-/Over-transfusion)

1 Delayed 1

SRNM:	 Specific	requirements	not	met	
WCT: Wrong component transfused 
ADU: Avoidable, Delayed or Under-/Over-transfusion 
According to SHOT definitions (3)

SRNM

WCT

ADU
10

9

1

Transfusion errors classification

Transfusion	errors	were	classified	according	to	SHOT	definitions	(3).	The	last	death	due	to	an	ABO-incompatible	transfusion	was	almost	eight	
years ago. Example of a serious case of ABO-incompatible transfusion from 2017: Pregnant patient with blood group (BG) B was transfused 
with pRBC of BG A. It is possible that the patient did not show any isoagglutinins at the time and therefore did not react immediately. 
(4) (5) (6) (7)
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3.4.2 Localisation of the error

Table 12
Localisation IBCT
The analysis of localisation shows that more errors occur during ordering and administra-
tion rather than during preparation in the laboratory. Laboratory IT systems (LIS) support 
the measures for minimising the number of errors in the laboratory.

Classification	of	transfusion	errors Clinical Labor Total

IBCT (Incorrect blood compo-
nents transfused)

SRNM	(Specific	requirements	not	met) 6 4 10

WCT (Wrong component transfused) 7 2 9

ADU (Avoidable, Delayed or 
Under-/ Over-transfusion) 0 1 1

Total 13 7 20

3.5 Near-miss reports (NM)

The steadily rising number of near-miss reports received is, to some extent, also an indica-
tion of the development and improvement in quality assurance systems in various hospitals 
and blood transfusion services. The increase in near-miss reports from 1,168 events (report-
ing	rate	of	3.7)	in	2016	to	1,688	reports	(reporting	rate	of	5.8)	in	2017	reflects	an	increased	
willingness to approach critical events openly.

It	is	about	accepting	that	errors	happen	and	that	they	can	be	identified	and	rectified	only	
by discovering and dealing with the causes, thereby preventing the same errors occurring 
repeatedly. Corresponding training is needed to ensure that the open approach to devia-
tions in the daily routine is implemented successfully. This training must involve all the rele-
vant professional groups, take place in all areas / hospitals where blood products are trans-
fused and cover the whole transfusion chain. This task requires considerable time, resources 
and, above all, continuity – particularly in areas where the staff is constantly changing.
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Figure 13
NM reporting rate by year
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3.5.1 Near miss by severity and localisation
Near-miss events are analysed according to their severity and localisation of the devia-
tion in the transfusion chain. The severity of near-miss events is determined according 
to the possible consequences that could have arisen if the event had not been detected. 
Therefore, every sample mix-up should be considered as a serious event because it could 
potentially lead to an ABO-incompatible transfusion.

Product bags supplied

NM reporting rate

Table 13
Severity

Severity n

Non-severe 630

Severe 786

Life-threatening 272

Total 1,688

Near Miss reporting rate
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Figure 15
NM severity and localisation

Figure 14
NM severity
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Near-Miss reports according to severity

The cause of most near-miss events arose during preparation, with 1,186 cases. In approx. 
75% of these cases, the severity was 2 or 3. Fewer near-miss cases happened in the lab-
oratory (n=175), with severities 2 and 3 also accounting for around 75% of cases in the 
laboratory.

261 near misses were reported as having happened at the time of administration. 
The severity was mostly mild (92% of reports were severity 1). 
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3.5.2 Discovery

Table 14
NM discovery

Discovery of the deviation

Ward/Op Laboratory Other Total

Stage at 
which the 
deviation 
occured

Clinical (preparation) 43 930 213 1,186

Laboratory 32 138 5 175

Clinical (administration) 91 56 114 261

Other 4 25 30 59

Unknown 0 4 3 7

Total 170 1,153 365 1,688

Table 14 shows the localisation of the deviation (rows) and the localisation of the discovery 
of the deviation (columns). Most deviations were discovered in the laboratory (68.3%).

70% of all near-miss events happened during sampling before transfusion. This includes 
all deviations that prevent a sample from being unambiguously assigned to the patient 
receiving the transfusion (patient mix-ups, sample mix-ups, sample/order labelling errors, 
etc.). 55% of these were noticed during the incoming inspection of the samples in the lab-
oratory. Examples include: Sample label missing or incomplete, details of the wrong patient 
on the sample, discrepancy between labelling on the sample and order, etc.).

The incoming inspection of samples in the laboratory is an important safety precaution for 
preventing transfusion errors. But this is not enough on its own, as indicated by 204 cases of 
WBIT (17%) which were unnoticed during the incoming inspection. Only in light of a blood 
group discrepancy between the actual assay and a previous result was it realised that a mix-
up had occurred during the blood sample collection. But the existence of a previous result 
was needed for its discovery. Without a previous determination of the blood group such a 
mix-up would remain undiscovered, and a possible consequence would be an ABO-incom-
patible transfusion.
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3.5.3 NM incidents according to shift

The analysis by time of day clearly shows that the staff and their workload have a crucial 
effect on the severity of the events. Serious and life-threatening errors occur more often in 
situations	with	staffing	problems	and	a	high	workload.	(8)

Classification Early/Late shift Night shifht Day shift

Non-severe 23.7 17.6 35.2

Severe and life-threatening 76.3 82.4 64.8

Total 100  100 100

Table 15
NM and shift work

Figure 16
NM and shift work
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Figure	16	and	Table	15	show	the	percentages	for	near-miss	events	by	work	shift.	Significantly	
(chi squared X2 = 20.3; p < 0.001) fewer potentially serious or life-threatening (severity 2 or 3) 
near-miss cases (64.8%) happen during the day shift compared to the early/late shifts (76.3%) 
or night shifts (82.4%). 
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3.6 IBCT versus NM

The more detailed analysis of localisation shows that the work shift in the laboratory does 
not	have	a	significant	impact	on	severity	(X2	=	4.6;	p	<	0.32).	On	the	other	hand,	a	significant	
difference was apparent on the wards during the preparatory work process (X2 = 27.2; p < 
0.001). In 2017, 61.9% of severity 2 and 3 near-miss events on the wards occurred during the 
day shift, compared to 77.2% and 84.8% respectively during the early/late and night shifts. 
(9) (10)

Regular training and awareness-raising sessions are essential in 
those areas with frequently changing staff. Whether non-emergency 
transfusions and blood sampling absolutely have to take place during 
shifts with an increased risk must also be considered.

The	importance	of	correct	patient	identification	is	something	that	needs	to	be	stressed	and	
taught	again	and	again.	The	aim	of	patient	identification	is	the	unambiguous	assignment	
of the patient’s identity to a blood sample and/or the blood product to be administered. 
The	 identification	must	 take	place	 immediately	before	 the	blood	 is	 taken	 for	T&S	 (Type	
and Screen) and again immediately before a transfusion is administered. However, active 
identification	is	not	always	possible	(e.g.	unconscious	patients,	patients	with	dementia).

In	such	cases,	patient	identification	aids	should	be	used	–	for	example	patient	armbands,	
electronic barcode systems or RFID systems. The most appropriate methods employed for 
this purposes must be decided by the local agencies responsible for the haemovigilance 
system	(QM	/	Transfusion	Commission	/	HV).

ABO-incompatible 
transfusions

WBIT

Figure 17
IBCT versus NM
There were 204 WBIT cases compared to 4 ABO-incompatible transfusions. The risk of 
IBCT	is	prevented	partly	by	correct	patient	identification.

4

204
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3.7 QM versus Patient Blood Management (PBM)

More than 90% (92.7%) of near-miss reports in administration (242 of 261) resulted in a 
loss of quality of blood products that were not transfused within the permitted time limit 
after delivery (pRBC units after interruption of the cold chain, FFP units after thawing, PC 
after incorrect storage).

Such blood products consequently have to be disposed of as waste. The main cause of such 
disposal in 2017 was the interruption of the cold chain, or the inability to establish whether 
the cold chain continued to be maintained. The actual number of blood products wasted 
across the country (not indicated, not used, incorrectly stored) is not known.

Figure 18
NM and 2nd blood sample collection

Figure 19
NM and BPr disposal

WCT

SRNM

63.6

7.3

92.7

36.4

Need for another blood sample after near miss

Near miss reports in the clinical area (application)

% waste

% other

By	definition,	near-miss	events	are	errors,	even	though	they	are	discovered	and	corrected	
before the transfusion. Nevertheless, these events can still have consequences for the pa-
tients, for example the need to be punctured a second time. In fact, of the 1,186 near-miss 
reports that were caused during preparation, the patients had to be punctured a second 
time in 63.6% of cases.

% near miss leading to another blood sample

% near miss corrected without the need of another 

blood sample



37Reports received | Haemovigilance Annual report 2017

3.8 Donor reactions

Overall,	“vasovagal	reactions,	immediate”,	with	five	cases,	were	the	most	common	donor	
reactions in grade 3 (no grade 4 reports were received in 2017).

There were four reports in each case of injured blood vessels and delayed vasovagal reac-
tions.	A	large	proportion	of	the	cases	were	classified	as	grade	3	because	the	donor	had	to	
be referred to a hospital.

Figure 20
Donor reactions

Donor adverse events, life-threatening (grade 3)

Donor	reactions	are	summarised	briefly	in	quantitative	terms	with	examples.	In	2017,	Swiss-
medic received a total of 24 reports, four of which involved two different reactions.

Table 16
Donor reactions

Severity Local symptoms Vasovagal	reactions Related to apheresis Other Total

Non-severe 2 0 0 0 2

Severe 4 5 0 1 10

Life-threatening 5 9 1 1 16

Death 0 0 0 0 0

Total 11 14 1 2 28

B1 Vasovagal reaction, 
immediate

A1 Blood outside vessel (Haematoma)

B3 Vasovagal reaction, delayed

A2 Arm pain (nerve injury/irritation)

C1 Related to apheresis, 
citrate reaction

D2 Other

0 1 2 3 4 5
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3.9 Quality defects and protective measures

Manufacturers (including blood stores) are required to report the protective measures 
adopted	when	quality	defects	are	identified.	This	includes	situations	in	which	donors	test	
positive for infection markers. The individual case reports are entered in the Swissmedic 
database	and	evaluated	both	globally	and	pathogen-specifically.

3.9.1 Overview
In 2017 a total of 119 reports were received concerning protective measures for positive 
infection markers and quality defects.

Figure 21
Quality defects and protective measures
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Quality defects and protective measures reports

Two patients had each tested positive for two infection markers at the same time (one pa-
tient	with	HIV	and	T. pallidum, and the second patient with T. pallidum and Plasmodium spp.).

The	non-infectious	category	generally	 involved	technical	problems.	The	 ‘Other’	category	
involved a positive transfusion history (patient had previously been transfused) 
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Infectious marker according to donor status

Out	of	a	total	of	eight	look-back	procedures,	six	(two	HBV,	one	HCV,	three	HEV)	showed	a	negative	result	(the	patients	
had	not	acquired	the	infection	by	the	transfused	blood	products,	but	by	some	other	route),	one	case	of	HEV	could	not	be	
ruled	out	because	of	the	large	number	of	transfused	blood	products	(335	FFP),	and	one	case	of	HCV	is	still	being	investi-
gated	(figures	from	the	annual	statistics	of	the	Blood	Transfusion	Service	of	the	Swiss	Red	Cross).

3.9.2 Infection markers and donor status

Figure 22
Infection markers and donor status

3.9.3	 Patient-specific	look-back	procedures

Table 17
Look-back procedures in 2017
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Infectious marker Number of cases Excluded Not excluded 
Still under investigation 

on 31.12.2017

HBV 2 2

HCV 2 1 1

HEV 4 3 1
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4.2 IBCT

•	 Correct	(active)	patient	identification	when	a	blood	
sample is taken before the transfusion and when the 
transfusion is administered.

•	 Measures	for	ensuring	correct	patient	identification	
(patient armband, barcodes, RFID).

•	 Correct,	written	prescription	(specification	of	the	blood	
component).

• If possible, avoid interim storage of blood products 
after delivery.

4.3 Findings from our working visits

4. Findings and prevention

The trend for haemovigilance in Switzerland is consistently 
positive. The willingness to report and the quality of the 
incoming reports continue to improve.

The analysis by major region indirectly shows the extent 
to which quality assurance and haemovigilance is practised 
in real life. In Western Switzerland, where optimisation 
measures have already been implemented, e.g. e-forms or 
pooled reports presented in tables, the number of reports 
is slightly higher than in Eastern Switzerland. But it should 
also be pointed out here that quantity does not equal 
quality. Some institutions in Espace Mittelland only report 
allo-AB, whereas other centres have never reported allo-
AB in recent years. Therefore, the analysis this year only 
gives an indication of the willingness to report. 

Based on the analysis of the haemovigilance reports 
received in 2017, we currently recommend the following 
as the most important measures for increasing transfusion 
safety: the introduction of additional measures for ensuring 
correct	 patient	 identification	 in	 connection	 with	 blood	
transfusions, the targeted determination and compliance 
with transfusion rates in all patients, and the close clinical 
monitoring of patients who are at increased risk of TACO.

Based on the current data, the magnitude of transfusion 
risks can be estimated, and suitable measures to reduce 
these	risks	can	be	identified.	As	a	general	rule,	transfusions	
should be administered only if strictly indicated. We consider 
TACO, HTR, IBCT and NM to be avoidable haemovigilance 
events. The most important measures currently aimed at 
increasing transfusion safety in a targeted manner are 
listed below for the categories TACO and IBCT.

4.1 TACO

• Identify patients who are at increased risk of TACO 
(heart	failure,	LV	dysfunction,	chronic/acute	renal	fail-
ure,	positive	fluid	balance,	etc.)

• Adjust/observe the transfusion rate according to trans-
fusion guidelines or medical orders. Where risk factors 
for volume overload exist, the transfusion rate should 
be reduced to 1 ml/kg/hour.

• Early detection through close monitoring of the patient 
during the transfusion.

The complexity of healthcare systems, development of 
new	 clinical	 approaches	 and	 scientific	 and	 technological	
advances mean that clinical risk management is repeatedly 
confronted with new challenges.

Appropriate risk management is required in order to ad-
dress as many risks as possible and thereby ensure patient 
safety.	A	precondition	for	efficient	risk	management	is	an	
effectively functioning error culture within organisations.

Figure 23
QS and vigilance

QM: Quality Management
RM: Risk Management
CIRS: Critical Incident Reporting System
HV:	 Haemovigilance
PV:		 Pharmacovigilance
MV:		 Materiovigilance
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The relationship between the Critical Incident Reporting 
System (CIRS) and patient safety remains a matter of de-
bate in the literature (11). CIRS is used to identify weak 
points, hazards and critical situations in one’s own oper-
ations. Although near-miss events in hospitals are docu-
mented by the CIRS, the CIRS reports do not replace the 
vigilance reports (12).

The legal requirements and the duty to report adverse 
events connected with transfusions (haemovigilance), med-
icines (pharmacovigilance) and medical or technical instru-
ments and installations (materiovigilance) are not replaced 
by the CIRS and must be implemented as stipulated by law.

We	would	briefly	summarise	the	differences	as	follows:

Table 18
CIRS	versus	Vigilanz

CIRS Vigilance

Voluntary	reporting	system Statutory duty to report

Anonymous Not anonymous

Cause:
• Medication
• Personnel
• Unknown environment
• Work allocation
• Time pressure
• Defective equipment/sys-

tems
• Poor infrastructure

Cause:
• Pharmacovigilance: 

medication
• Haemovigilance: labile 

blood products
• Materiovigilance: equip-

ment / implants / in vitro 
diagnosis	(IVD)

CIRS reports improve an 
institution's own system

Measures from reports 
nationally / internationally 
increase safety for all users
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Abbreviations

°C degrees Celsius

AB antibodies

ABO ABO blood group system

ADU avoidable, delayed or under/overtransfusion

BD/BTO blood donation/blood transfusion organisation

BG blood group

BMA biomedical analyst

BP blood pressure

BPr blood product

Cc rhesus antigens in the rhesus system (in addition to 

rhesus D)

CH Switzerland

CHD coronary heart disease

CMV	 cytomegalovirus

CT compatibility testing

DAT direct antiglobulin test, also known as direct Coombs 

test

e.g. for example

ECMO extracorporeal membrane oxygenation

Ee rhesus antigens in the rhesus system (in addition to 

rhesus D)

EEG electroencephalography

emp employee

FFP fresh frozen plasma

FNHTR febrile non-haemolytic transfusion reaction

g/l grams per litre

GIT gastrointestinal tract

Hb  haemoglobin

HBV	 hepatitis	B	virus

HCV	 hepatitis	C	virus

HDN haemolytic disease of the newborn

HEV	 hepatitis	E	virus

HIV	 human	immunodeficiency	virus

HLA human leukocyte antigen

HTR haemolytic transfusion reaction

HV	 haemovigilance

HVV	 haemovigilance	officer

i.m. intramuscular

i.v. intravenous

IBCT incorrect blood component transfused

ICU intensive care unit

ID	 identification

IH immunohaematology

LDH lactate dehydrogenase

LIS laboratory information system

ml millilitre

mm Hg millimetre mercury column, unit of measurement for 

(blood) pressure

MOF multiple organ failure

NAT nucleic acid testing 

neg negative

NM near miss 

O antigen/antibody of the Kell blood group

O2 oxygen

Op operating theatre

PBM patient blood management

PC platelet concentrate (PCa: apheresis-derived; PCb: whole 

blood-derived)

PDCA plan, do, check, act

PI-PC pathogen-inactivated platelet concentrate

PR medical history (patient records)

pRBC packed red blood cells

PTP post-transfusion purpura

PU antigen

Rh rhesus

ROSC return of spontaneous circulation

SCT stem cell therapies

SOP standard operating procedure 

SRC Swiss Red Cross

SRNM	 specific	requirements	not	met

T&S	 type	and	screen	(to	define	blood	group	and	detect	irre-

gular antibodies)

T. cruzi Trypanosoma cruzi (causative agent in Chagas disease)

TACO transfusion-associated circulatory overload

TAD transfusion-associated dyspnoea

TR  transfusion reaction

TRALI transfusion-related acute lung injury

U/l unit(s) per litre

VVR	 vasovagal	reaction

WBIT wrong blood in tube 

WCT wrong component transfused

X2 chi squared

Y year
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