
Hemovigilance System &
its Importance





طبق مصوبه مجلس شورای ( 1353/5/9شروع به کار)ایران سازمان انتقال خون 

تأمین خون و فرآورده و متولی مسئول تنها مرجع 1363ایران،از سال اسلامی 

.باشد می های آن در کشور جمهوری اسلامی 

تامین خون و محصولات خونی کافی و سالم در راستای مأموریت اصلی این سازمان 

. به منظور حفظ و ارتقاء سلامت و بهبود کیفیت زندگی تعریف شده است

بعد از خروج خون و فرآورده ها ی خونی از مراکز انتقال خون جهت مصرف در 

واحدهای خون و فرآورده های آن پایش، نظارت و نحوه مصرف مراکز درمانی،

.برای سازمان انتقال خون مقدور نیست







لوگوی نظام مراقبت ونظارت بر مصرف خون و 

فرآ ورده های خونی
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تعريف
•

•



(هموویژلانس)نظام مراقبت و نظارت بر مصرف خون و فرآورده ها 

تا چند سال قبل، پایش و نظارت بر مصرف خون و فرآ ورده  های خونی در مراكز درماني انجام 

خون و فرآ ورده  ها از اهداكننده تا دريافت  كنندهرديابي ضرورت این در حالی است که . نمی  شد

(traceability) .استمراکز درمانی و انتقال خون توسط متولیان سلامت توصیه شده در 

کلبه معنای پایش و نظارت بر ( هموویژلانس)نظام مراقبت و نظارت بر مصرف خون و فرآ ورده  ها 

وارض تجزیه و تحلیل داده  های مرتبط با عاز اهداکننده تا دريافت  کننده و زنجیره انتقال خون 

و جلوگیری از منظور ش ناسایی علل رخداد عوارضناخواس ته انتقال خون و فرآ ورده  های آ ن، به 

. وقوع مجدد آ نها است

خطر ازبس یار شایع  تر در فرایند تزریق خون و فرآ ورده  هـای خـونی رخداد عارضه توجه به اینکه با 

جلوگیری از تکرارمی  باشد؛ بنابراین، در مسیر حفظ سلامت بیمار، انتقال عوامل عفونی 

بس یار ضرورینظامی منسجم برای گزارش  دهی و راه  اندازی قابل پیشگیری و خطاهای مشابه 

Safety & Outcome .می  رسدبه نظر



به عنوان ( هموویژلانس)تاکنون نظام مراقبت و نظارت بر مصرف خون و فرآ ورده  ها 
در بس یاری از کشورهای جهان شاخه  های نسبتاً تازه طب انتقال خون یکی از 

. اس تقرار يافته است

ارت از بررسی  های اولیه در سازمان انتقال خون و تأ كید بر اهمیت نظام مراقبت و نظبعد 
، انجام و اجرای این نظام مهم در مراکز (هموویژلانس)بر مصرف خون و فرآ ورده  ها 

پیش نهاد شد و 1386در زمس تان سال شوراي عالي سازمان انتقال خون درمانی به 

. تصویب گردید

مركز درماني 50در ( پایلوت)بصورت آ زمایشی1388اجرای این نظام در ایران از سال 
آ غاز شد ( اس تان کشور12بیمارس تان در31بیمارس تان در تهران و19)سراسر كشور 

، اس تقرار نظام مراقبت و دس تور وزارت بهداشت، درمان و آ موزش پزشکیو با 
در تمامي مراكز 1391از سال ( هموویژلانس)نظارت بر مصرف خون و فرآ ورده  ها 

.درماني اجباری گردید



(  هموویژلانس)در نظام مراقبت و نظارت بر مصرف خون و فرآ ورده  ها 

:چهار فرایند اصلی شامل

درخواست خون و فرآ ورده  ها توسط پزشكان و مراكز درماني-1

نگه  داري خون و فرآ ورده  های خونی در بانك خون مراکز درمانی-2

انجام آ زمایش  های سازگاري قبل از تزریق -3

ریقیعنی نظارت بر روند تزریق و عوارض پس از تز مهم  ترین فرایند -4

.مورد پایش قرار می  گیرد



اس تقرار نظام مراقبت و نظارت بر مصرف خون و فرآ ورده  ها 

آ موزش پزشكان، پرس تاران ودر هر مرکزدرمانی متضمن( هموویژلانس)

: در خصوص کارکنان بانک خون 

*موارد مصرف و عدم مصرف خون و فرآ ورده  ها،

*آ ش نایی با خون و انواع فرآ ورده  ها، 

*نحوه ش ناسایی بیماران قبل از تزریق خون و فرآ ورده  ها،

چگونگی ش ناسایی عوارض حاد و تأ خیری تزریق خون و *

فرآ ورده  ها 

.و مدیریت صحیح بیماران در این خصوص می  باشد *



تمامی این آ موزش  ها با اس تفاده از مواد آ موزشی یکسان و تهیه شده از آ خرین

. منابع علمی ارایه می  شود

از طی مراحل آ موزشی، عوارض مرتبط با تزریق خـون و فرآ ورده  ها بر پس 

موجود، ش ناسایی و در دس تورالعمل  هایی داده شده و آ موزش  هااساس 

ناد یکسان و اس تاندارد گزارش عوارض در صورتیکه قابلیت است فرم قالب

اداره  های کل انتقال خونآ نها به تزریق خون و فرآ ورده  ها ثابت گردد، به 

. ارسال می  شونداس تانی 

دفتر نظام مراقبت و نظارت بر مصرف خون وادامه، تمامی این عوارض به در 

در س تاد مرکزی سازمان انتقال خون ارسال (هموویژلانس)فرآ ورده  ها 

.می  گردند



Haemovigilance is a tool to improve the quality of the blood 
transfusion chain, primarily focusing on safety.

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. 





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







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.
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The CDC's National Healthcare Safety Network (NHSN) Hemovigilance Module 

Adverse Reaction Codes, Severity Codes, & lmputability





• 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 rates 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

Haemovigilance systems exist basically at two 
levels:

(1) Local in the blood establishment & the 
hospital comprising the blood transfusion 
chain &

(2) At a regional, national & international 
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 
answer.



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.



(  :هموویژلانس) تعریف مراقبت از خون 

از زمان جمع)به فعالیت هایی اطلاق می شود که در کل زنجیره انتقال خون 

به منظور جمع آ وری و ارزيابی ( آ وری خون تا زمان تزریق آ ن به گیرنده

اطلاعات مربوط به وقوع عوارض ناخواس ته احتمالی ناشی از تزریق خون و

فرآ ورده های آ ن در افراد گیرنده انجام شده تا در صورت امكان مانع از بروز

.مجدد آ نها شود



11 :در سایر کشورها( هموویژلانس) سیس تم مراقبت از خون 

سلامت و ایمنی زنجیره قاطعانه به عنوان یکی از اجزای ( هموویژلانس) مراقبت از خون 

ف آ ن در کشورهای مختلرویکرد اجرایی با این حال . در نظر گرفته می شودانتقال خون 

. متفاوت است

معرفی و به تدریج در کشورهای 1990ازسال ( هموویژلانس) مراقبت از خون سیس تم 

و کمی بعد از آ ن فرانسه بصورت اجباری در 1994سال از . مختلف گسترش يافته است

اختیاریانگلس تان بصورت در 

SHOT (Serious Hazards Of Transfusion) 

.اس تفاده قرار گرفته استمورد 

.هستندهیبریدیسایر کشورها 



• 1993 Japan

• 1994 France & Germany

• 1995 Greece & Luxemburg

• 1996 UK

• 2006 USA
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در مطالعاتی که درباره سیستم هموويژلانس بعمل آمده است
:مورد زير در هر کشور مورد بررسی قرار گرفته است  4

د آ يا یک سیس تم هموویژلانس به طور کامل وجود دارد يا در آ ینده نزدیک ایجا-1

؟میشود

؟آ يا اجرای سیس تم هموویژلانس اجباری است يا اختیاری-2

آ يا فقط عوارض ناشی از تزریق خون گزارش می شود يا سایر جنبه ها -3

waste هم يا را مصرف نادرست خون يا تجویز بدون اندیكاس یون خون مانند 

؟شامل می شود

کدام عوارض ناشی از تزریق خون و با چه درجه شدتی باید گزارش شود؟-4



Examples
• Germany: All adverse reactions

• Czheck Rebublic: 

Serious adverse reactions



USA: AABB & CDC co-operation
Since 2006
Voluntary
Increasing number of hospitals



اهمیت هموویژلانس

تلاش در جهت شناخت و حذف این عوارض مرتبط با تزریق 

عفونت، مرگکاهش میزان آن ها سبب اصلاح علل خون و 

شده و از طرف دیگر میزان ناتوانی ها و کاهش 

سبب improve outcome افزایش خدمت رسانی به

بیمارستان ها ، افزایش رضایتمندی بیماران، بهبود خروجی 

.می شودارتقاء سلامت جامعه بیمارستان ها و در نهایت 
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هموویژلانس در ایران و جهان
هموویژلانسخصوصدراييافتهسازمانسيستمهيچگونهايراندر1391ازقبل•

و وزيون ترانسفوقوعميزاندربارهآماردقيقيو اطلاعاتعلتهمينبهو نداشتوجود
.نداشتوجودخون انتقالاز ناش يناخواستههايواكنشو رويدادهابروز ميزان

بيمارستانهاخيبر در پيشرفتهاييبيمارستانيهايكميتهنامهآيينتصويبباهرچند•
بهخون تزريقاز ناش يعوارضگزارش1391سپسو 1388ازقبلتاوليشدحاصل
و ودبموجودبيمارستانهادر خصوصايندر زياديومشكلاتنشدهانجامدرستي

حتمالياعوارضگزارشو خون تزريقرديابيبرايمناسبسامانهيكبهنياز همچنان
دارندودوجهنوزمراکزی نيز همویژیلانسسیستماستقرار از بعدالبتهداشتوجود

از جهتبهمينو (؟)دانندنمیعوارضتمامگزارشبهمقیدراخودآنکارکنانکه
.میکننددریافتکمتری ارزشیابینمرهخون انتقالسازمانبازرسانطرف

خوشبختانه•



( ویژه)اختصاصی اهداف 

(هموویژلانس)برقراری سیستم مراقبت از خون 

ه های داده شده کآموزش در بیمارستان ها به کمک هدایت و ارتقای فرآیند تزریق خون -1

متان  از نمووده ونزدیو  خوود بتدریج به حالت استتاندارد در نتیجه می تواند فرآیند تزریق را 

از شویوه نگهوداری آنهوا و عودا آ واهی از ن ووه اتلاف فرآورده های خون به دلیتل عتدآ آهتاهی 

.تزریق خون ص یح، شود

 وووه پرسووتاران و پزشوودان در راباووه بووا نآهتتاهیبیمتتاران بتته دلیتتل افتتزای  ستتلامتارتقتتا -2

.احتمالی تزریق خونتزریق استاندارد خون و مدیریت صحیح عوارض 

لاآ و اعتهای مربوط به عوارض ناخواسته تزریق خوون ت لیل داده  ردآوری و تجزیه و-3

جلتتوهیری از وقتتو  بوورای خطتتر بتته منتتتور تصتتحیح و اختتا اقتتداماو اصتتلاحی لازآ و مناستت  

آن هامجدد 

انی و از کلیه مراکز درمهزارش عوارض ناشی از تزریق خون به صورو سیستماتیک -4

بوه جهوت جلوو یری از پراکنود ی درجم  آوری در واحد همتوویژلانس ستازمان انتقتاو ختون 

.امر  زارش دهی و داشتن امار ص یح از میزان بروز عوارض



ی و بررسومستند سوازی مووارد تزریوق خوون در یو  بیمارسوتان -5

ه بو. به کم  فرا های طراحی شدهمقایسه ای آن در سال های متوالی 

ای میزان تزریق هت، ارزیابی میزان تزریق خون در کل کشورمنظور 

و مشوص  خون بدون عارضه، میزان تزریق های همراه با عارضته 

.میزان بروز هر عارضهنمودن 

در تمووواا مراکوووز درموووانی جهوووت فووورا اسوووتاندارد اسوووتهاده از یووو  -6

تجتویز صتحیح ودرخواست خون و فرآورده های خونی که منجور بوه 

و بووه عبووارت بهتوور م وورف جلتتوهیری از مصتترف نابجتتای فتترآورده 

.بهینه خون می شود



مهمتتتتتتتتتتتتتتتریی عامتتتتتتتتتتتتتتل در موفقیتتتتتتتتتتتتتتت مراقبتتتتتتتتتتتتتتت از ختتتتتتتتتتتتتتون                                          

همدوواری و هموواهنگی بووین بیمارسووتان هووا و مراکووز (همتتوویژلانس) 

.انتقال خون می باشد

خودمات بهبود کیهیوت( هموویژلانس) مراقبت از خون با اجرای فرآیند

ارتقوواس سوولامت جام ووه و blood safety & qualityانتقوال خووون 

.تضمین میگردد 





مهم تریی اهداف نتاآ مراقبت و نتارو بر مصرف 

:عبارتند از( هموویژلانس)خون و فرآورده ها 

ه بفرایند تزریق خون و فرآورده هاي خوني بهبود 1-

درمانيمنظور ارتقاي سلامت بیماران در مراكز 

گردآوري و تجزیه و تحلیل داده هاي مرتبط با -2

عوارض ناخواسته تزریق خون و فرآورده ها و 

و ارایه اقدام هاي عوارض رخدادشناسایي علل 

د وقوع مجداصلاحي لازم و مناسب براي جلوگیري از 

آنها
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MANAGEMENT  ALGORITHM OF TRANSFUSION ADVERSE REACTION IN  
HOSPITALS

8 Hours 

LEVEL  I TRAINED NURSES

LEVEL III

.1STOP TRANSFUSION 

.2CONTACT WITH PHYSICIAN AND 
REPORT THE SIGNS & SYMPTOMS

.3COMPLETE ADVERSE REACTION 
FORM of  TRANSFUSION

HAEMOVIGILANCE

DOCTORS

CONSULTANT
PHYSICIAN

HAEMOVIGILANCE 
CENTRAL OFFICE

1- EVALUATE ADVERSE   REACTION & 
GUIDE THE NURSES
2- COMPLETE THE REST OF 
ADVERSE REACTION FORM
3- DETERMINE THE ETIOLOGY 
4- CONSULT WITH CONSULTANT 
PHYSICIAN IF NECESSARY
5-FAX THE FORM TO 
HAEMOVIGIANCE OFFICE

1- DETERMINE OR CONFIRM THE 
ETIOLOGY OF ADVERSE REACTION 

1- ANALYSE THE REPORTED ADVERSE  
REACTION AND ISSUE THE RESULT TO 
HEALTH MINISTERY
2- DETRMINE  CORRECTIVE ACTION  FOR 
PRVENTION  OF ADVERSE REACTION 
3- SUPERVISION FOR CORRECTIVE ACTIONS

LEVEL II

LEVEL IV

0

48 hour

24 hours
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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 ; 19th 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 II 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 l970s.

Mature process improvement programs combine elements of 

strategic business planning, quality systems, data gathering, & 

proactive surveillance with data analysis, hypothesis 

generation, & active process improvement.







• Safety-I, 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-II is a proactive approach looking at safe episodes of care 
to inform improvement in healthcare systems. 

• Safety-II 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-II & 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-I & Safety-II 
approaches. 

• Safety-II does not replace Safety-I, they complement each other 
& provide a different & valuable perspective.

• Appreciative inquiry (AI): 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-II 
paradigm. 

• AI 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).







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.
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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
• • The person carrying out the bedside checks must only deal with 

one transfusion at a time, they must not check two transfusions 
simultaneously

• • If during the administration step the person is distracted the 
process must be started again from the beginning

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

• • 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

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

• • Distractions are dangerous – where these are flagged in incident 
investigation, attempts should be made to rectify working 
conditions & reduce distractions.
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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 
• SNBTS Scottish National Blood Transfusion Service
• GP General practitioner UK United Kingdom
• 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 
• WBS 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

• 0a. Link to donation unlikely

• 0b. 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.





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 irregular 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







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%).







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. 







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. 

• Technical administration errors have been further 
categorised below;





• 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.









Avoidable, Delayed or
Under/Overtransfusion (ADU) &
Incidents Related to Prothrombin
Complex Concentrate (PCC) n=285





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).







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 GI 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/dl. 

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





Case 12a.2: Death related to GI 
bleeding 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.
• A group & 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/dl & transfusion of two units requested. 
• The repeat sample for transfusion delivered to the 

laboratory at 17:09 (diagnosis anaemia rather than GI 
bleeding) requesting blood for 20:00. However, at 19:00 he 
had a large rectal bleed and died.





Case 12a.3: Delayed transfusion 
despite severe anaemia & GI 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/dl. 

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

• There was delayed medical review. 

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













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. 

• It 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.










