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Abstract

Background: Availability and safety of blood transfusion is a major concern in countries affected by humanitarian emer-
gencies. These emergencies increase demand for blood transfusion and make its delivery challenging and complex. Nev-
ertheless, there is a lack of information on emergency preparedness and response capacity of blood transfusion services
and on the challenges in meeting patients’ needs.

Aims: To assess availability and safety of blood transfusion during humanitarian emergencies.

Methods: We searched PubMed and Index Medicus for the World Health Organization Eastern Mediterranean Region
for data on availability and safety of blood transfusion during humanitarian emergencies. We also gathered information
through a survey and during a regional consultation in Tunisia.

Results: We found 24 publications on disaster from 5 countries in the Region and 16 publications on disaster prepared-
ness and blood transfusion in casualties and severe trauma outside the Region. However, none dealt with availability and
safety of blood transfusion during humanitarian emergencies. Armed conflicts and terrorism, flooding and earthquakes
are the most frequent emergencies with 10-85% of the injured requiring blood transfusion. There are gaps in emergency
preparedness and response, including human resources, transport and cold chain, supply of consumables and mainte-
nance of equipment, power supply, and finances.

Conclusions: There is a need to integrate blood transfusion services in the overall national emergency preparedness and
response, and provide assistance to affected countries to address identified gaps. Recommendations for individual coun-
tries need to be tailor made, along the lines of the regional strategic framework for blood safety and availability.
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displaced people (5), which places a significant burden on
the national health systems and blood transfusion service
programmes. Approximately 76 million people in the
Region live in countries with humanitarian emergencies
and > 10 million people are internally displaced (6). The
Regionincludes some of the most challenging countriesin
the world with humanitarian emergencies. Public health
is facing a lot of challenges, currently driven mainly by
political developments. Comparison of health provision
with the provision of other needs during emergencies,
such as water and food, shows that delivering health
is challenging because health is more complex and has

Introduction

An average of 700 emergencies were reported annually
during the first decade of this century (1). More than 250
million people are affected by emergencies with 110 000
deaths every year from emergencies, excluding deaths
from conflict (2). During humanitarian emergencies
caused by conflicts, health care is increasingly under at-
tack with violence against patients, health facilities and
workers (3). This is a major concern and the World Health
Organization (WHO) regularly raises this issue with
Member States and advocates appropriate measures to

be taken to protect healthcare services. Damage to health
and health systems causes setbacks to a range of global
health targets. Right now an unprecedented 130 million
people are in need of aid globally, including the highest
number of internally displaced people and the second
largest number of refugees ever recorded globally (4).

The Eastern Mediterranean Region has the largest
number of high-level and protracted emergencies and
carries the largest burden of displaced populations
(refugees and internally displaced people) globally. It
has almost 30 million (52%) of the worldwide 58 million

several determinants, and humanitarian emergencies
make health a more urgent priority.

WHO has been at the forefront of the movement
to improve blood safety and availability as mandated
by successive World Health Assembly Resolutions of
1975, 2005 and 2010 and Regional Committee for the
Eastern Mediterranean Resolutions of 1987 and 2016 (7).
Alot of progress has been made in the Region, although
many countries still face major challenges in ensuring
availability, safety, quality, accessibility, affordability
and clinical efficacy of blood transfusion. Humanitarian
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emergencies and armed conflicts have increased the
demand for blood transfusion and made its delivery
challenging and complex, requiring disaster-specific
blood delivery systems and management approaches,
as well as close coordination and cooperation among all
stakeholders (8). Thisis partlybecause health systemshave
been weakened as aresult of armed conflict, displacement
of populations, and other complex emergencies. Also,
the degree of development of the health systems differs
among countries, with some being more advanced than
others when emergencies have arisen.

The WHO Regional Office for the Eastern
Mediterranean is actively engaged in assisting people
affected by humanitarian emergencies through risk
mitigation and robust emergency preparedness,
response and recovery efforts (9-11). Despite a variety of
operational challenges, the Regional Office looks forward
to supporting the creation of a resilient national action
plan for the provision of blood transfusion services in
emergencies, and using a robust monitoring framework
to improve these plans iteratively as part of the overall
national emergency preparedness and response efforts.

The purpose of this study was to collect available
literature from the Region on availability and safety of
blood in humanitarian emergencies, and collect data from
the Member States on the current status of availability
and safety of blood in humanitarian emergencies to
allow gap analysis, identification of challenges, and
recommendations for improvements.

Methods

A literature review was conducted on availability and
safety of blood transfusion in humanitarian emergencies
using PubMed and Index Medicus for the WHO Eastern
Mediterranean Region. The search included publications
from countries in the Region and beyond. Information on
the status of availability and safety of blood transfusion
during humanitarian emergencies in the Region was also
collected using a survey questionnaire that was developed
in collaboration with International Quality Management
Consulting, the Netherlands (12). This questionnaire was
sent to the 22 countries in the Region and covered: (1) type
of emergencies over the past 10 years; (2) current strate-
gies to ensure availability and safety of blood transfusion
during emergencies; (3) coordination and collaboration
between countries; and (4) gaps and challenges (Table
1). In addition, a regional consultation on the availabili-
ty and safety of blood transfusion during humanitarian
emergencies was organized in May 2016 in Tunis, Tunisia
by the WHO Regional Office for the Eastern Mediterra-
nean in collaboration with WHO headquarters (13). The
objective of the consultation was to provide an overview
of the status of blood transfusion service preparedness
and response during humanitarian emergencies and to
develop recommendations to strengthen the capacity
of national blood transfusion services to respond to in-
creased demand during humanitarian emergencies. Data
entry and analysis of the survey was done using Micro-
soft Office Excel (2010 version).

Results

Literature review

An extensive search was done using PubMed and the
specialized search machine of Index Medicus for the
WHO Eastern Mediterranean Region (14) for 2000-2016.
The key reference word “humanitarian emergency” did
not exist in both indexes, therefore the search focused
on “disaster”, “armed conflict” and “war” in combination
with “blood availability”, “blood safety”, “blood supply”,
“blood procurement”, “blood processing” and “blood
transfusion”. Publications on disaster were identified
from Afghanistan (n = 2), Egypt (n = 2), Islamic Repub-
lic of Iran (n = 11), Pakistan (n = 8) and Tunisia (n = 1).
Additionally, several international publications (n = 18)
regarding disaster preparedness and blood transfusion
in casualties and severe trauma due to war, armed con-
flict, bomb blasts and civilian mass casualty events were
studied (15-24). However, none dealt with the questions
of availability and safety of blood transfusion during hu-
manitarian emergencies. There were some publications
related to transport and accessibility of blood. The Irani-
an and Pakistani publications were almost exclusively
related to natural disasters such as earthquakes (25-41),
and bomb blasts and terrorist attacks (42,43). Some of the
publications provide information on administrative and
organizational structures for the management of disas-
ters (25,30,31,40-45) and on health problems arising from
internal population displacement (36). These describe the
managerial structure for natural disasters, with a small
paragraph on terrorist attacks and bomb blasts.

WHO has published policies and technical guidelines
on emergency risk management and humanitarian
response, including the 2016 WHO Humanitarian
Response Plan (46) and the 2016 WHO Health
Emergencies Programme (WHE) update documents on
progress and priorities (47,48). None of these documents
pays attention to the problems of availability and safety
of blood transfusion during humanitarian emergencies
and specific approaches for the management of blood
service delivery in emergencies. The 2016 Humanitarian
Response Plan describes the situation in 25 countries,
of which 9 (36%) are in the Eastern Mediterranean
Region. The WHE has classified emergencies into 4
grades for acute crises (Table 2). There were 3 countries
in the Region with grade 3 emergencies, 1 with a grade
2 emergency, 3 with grade 1 emergencies and 6 with
ungraded emergencies (Table 3). In 2016, WHO responded
to 47 emergencies, among which, 31 were acute and 16
were protracted.

Among the international publications are 3 instructive
manuscripts in the category “How do I ...?" that might be
useful in the practical clinical support of blood and blood
products during protracted humanitarian emergencies,
provided blood and blood products are available (49-51).

Survey on availability and safety of blood
transfusion during humanitarian emergencies

The WHO Eastern Mediterranean Region comprises 21
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Table 1 World Health Organization Eastern Mediterranean Region survey on availability and safety of blood transfusion during

humanitarian emergencies 2006-2016

Type of emergency

Natural - earthquake (n = 2), flooding (n = 4), drought (n = 1), landslide (n = 1), avalanche (n = 1), fire (n = 1)

Human-made - terrorism (n = 10), war (including war in neighbouring countries) (n = 9), insurgency (n = 2), blockade (n = 2)

These emergencies affect 20-100% of the community with estimated 10-85% of the injured requiring blood transfusion

Need for blood transfusion has increased in all countries due to the humanitarian emergencies

Type of emergencies has also changed over t he years - increasing conflicts and wars, explosions, acts of terrorism, refugees and population

movements

Emergencies affect both military personnel and civilians - women, men, children and old people.

Main reasons for transfusion were:
- Trauma (armed conflict) (n = 11)

- Trauma (civil accident) (n = 9)

- Trauma (natural disaster) (n = 1)
- Obstetric (n = 6)

- Surgical (regular) (n = 6)

- Paediatric anaemia (e.g,, malaria, thalassaemia and haemophilia) (n = 4)

- Other (oncology) (n = 3)

Current strategies

Seven countries have a national emergency plan and strategy
Potential blood donors are mobilized through:

- Public media (n = 11)

- Calling known donors (n = 5)

- Calling family/replacement donors (n = 3)

- Supply from neighbouring blood centres (n = 7)

- Other (n = 1) - inter country collaboration

Only in 7 countries does the plan include emergency stocks in the blood centres and hospitals
- Coordinated by ministries of health, provincial health departments, and NGOs
- All countries process blood and test for ABO antigens, Rhesus D antigen, HBV, HCV, HIV and syphilis before issuing except:

- One country where syphilis testing is not done
- Two countries issued blood with incomplete crossmatch

Operational cold chain in place for transportation of blood and blood products in 9 countries

Power supply during emergencies has variable reliability

Coordination and collaboration

Central coordinating organization is in place in 10 countries

Collaboration between different blood supply organizations and between the different medical and emergency providers is limited

In 8 countries, NGOs are involved in humanitarian emergency responses

Only in 5 countries are NGOs involved in blood supply and transfusion (including donor mobilization) - covering 20-30% of the total supply

Gaps and challenges

Most common weak points in the blood supply during emergencies are:

- Fragmented organization (n = 9)

- Shortcomings in numbers and competence of human resources (n = 9)

- Shortages in supply of consumables (n = 8)
- Shortcomings in infrastructure (n = 7)

- Transport and cold chain deficits (n = 7)

- Financial shortage (n = 7)

- Ineffective coordination (n = 6)

HBV = hepatitis B virus; HCV = hepatitis C virus; HIV = human immunodeficiency virus; NGO = nongovernmental organization.

Member States and the occupied Palestinian territory
(West Bank and Gaza Strip), with a population of near-
ly 583 million people, which in 2012, according to World
Population Prospects, United Nations, New York, 2013 (52)
was around 606 million. There are currently 12 countries
suffering from humanitarian emergencies with disrup-
tion of infrastructure including health care, education,
transportation and access to clean water and energy.

The literature review shows that information is
lacking on the status, successes and challenges in
ensuring the availability and safety of blood transfusion
during humanitarian emergencies. Afghanistan, Egypt,
Islamic Republic of Iran, Jordan, Lebanon, Libya,
Pakistan, occupied Palestinian territory, Somalia, Sudan,

Syrian Arab Republic and Tunisia responded to the
survey assessing the status of availability and safety of
blood transfusion during humanitarian emergencies,
including 10 countries (those listed, with the exception of
Islamic Republic of Iran and Tunisia) currently affected
by humanitarian emergencies. The survey response
covers countries with a combined population of > 500
million (84% of the population in the Region). Some of
these countries have absorbed huge numbers of refugees,
for example, Jordan with a population of 6.6 million
Jordanians hosts 3 million refugees from Iraq, occupied
Palestinian territory and the Syrian Arab Republic, and
Lebanon with 4.5 million Lebanese hosts 1.5-2 million
refugees from the Syrian Arab Republic (5,53), adding a
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considerable burden to the host health system.
Type of emergencies over the past 10 years

Among the natural emergencies reported there were
earthquakes (Afghanistan, Islamic Republic of Iran and
Pakistan), flooding (Afghanistan, Pakistan, Somalia
and Sudan), drought (Afghanistan), landslide (Afghan-
istan), avalanche (Afghanistan) and fire (Somalia). The
human-made emergencies included terrorism (Egypt,
Jordan, Pakistan, Lebanon, Libya, occupied Palestinian
territory, Syrian Arab Republic and Tunisia); war, includ-
ing armed conflict in neighbouring countries (Islamic
Republic of Iran, Jordan, Lebanon, Libya, occupied Pales-
tinian territory, Sudan and Syrian Arab Republic); insur-
gency (Lebanon); and blockade (Lebanon and Syrian Arab
Republic). These emergencies affect between 20 and 100%
of the communities with an estimated 10-85% of the in-
jured requiring blood transfusion.

Themainreasons for blood transfusion were increased
numbers of injuries and trauma as a result of war and
armed conflict (Afghanistan, Egypt, Jordan, Lebanon,
Libya, Pakistan, occupied Palestinian territory, Somalia,
Sudan, Syrian Arab Republic and Tunisia); civil accident
trauma (Afghanistan, Egypt, Islamic Republic of Iran,
Jordan, Lebanon, Libya, Pakistan, Sudan and Syrian Arab
Republic); and trauma due to natural disaster (Islamic
Republic of Iran and Pakistan). Due to limited availability
of blood during these emergencies, the need for blood
transfusion could not be met for emergency obstetric
care (Afghanistan, Lebanon, Libya and Pakistan); elective
surgery (Afghanistan, Lebanon, Libya, Pakistan, Somalia
and Syrian Arab Republic); paediatric anaemia due to
malaria, haemoglobinopathy (thalassaemia and sickle cell
disease) and haemophilia A and B (Afghanistan, Lebanon,
Pakistan and Syrian Arab Republic); and other reasons,
for example, oncology (Egypt, Lebanon and Sudan).

Current strategies to ensure availability and safety of blood
transfusion during emergencies

National emergency/contingency plans to respond to
threatening and disastrous events were reported from
Afghanistan (2015), Egypt (2014), Islamic Republic of Iran
(2014), Jordan (2009), Lebanon (2006), Pakistan (2010), oc-
cupied Palestinian territory (1994), Syrian Arab Republic
(2011) and Tunisia (2004). In Libya, Somalia and Sudan no
emergency or contingency plan has yet been developed.

These plans vary between countries and include
a disaster risk management system (Afghanistan),
emergency preparedness plan (Afghanistan and Lebanon),
disaster response management plan (Islamic Republic
of Iran), emergency blood donation teams (Lebanon),
and various responsible bodies such as High National
Council of Crisis Management (Jordan), National Disaster
Management Commission and Authority (Pakistan) and
Red Cross/Crescent (Lebanon and occupied Palestinian
territory). The main immediate actions focus on blood
donor mobilization through public and social media,
mosques, increased mobile blood collection team
sessions, use of emergency or strategic blood stocks,
and support from blood centres in neighbouring cities

and provinces. Collaboration and coordination with
and between various groups to mobilize blood donors is
reported by Afghanistan, Islamic Republic of Iran, Jordan,
Lebanon, Pakistan and occupied Palestinian territory.
Potential blood donors are mobilized through public
media (8 countries) or direct appeal to regular donors (3
countries) and family/replacement donors (3 countries).
Seven of the responding countries to the survey do keep
an emergency or strategic blood stock (Egypt, Jordan,
Pakistan, occupied Palestinian territory, Sudan, Syrian
Arab Republic and Tunisia), coordinated in 5 countries by
the Ministry of Health or Ministry of Interior Affairs. In
Pakistan the coordination is in the hands of the Provincial
Health Departments and in Lebanon there is no regular
emergency stock. However, in case of emergencies
coordination is done by the Lebanese Red Cross Society.

All responding countries process and test blood
during humanitarian emergencies, although Lebanon,
Libya, Pakistan, the occupied Palestinian territory, Sudan
and the Syrian Arab Republic still issue whole blood for
trauma and surgical indications. Testing for ABO and
Rhesus D antigens, hepatitis B virus, hepatitis C virus
and human immunodeficiency virus is done in all
countries even during emergencies. In Somalia, testing
for transfusion-transmitted infection markers is done
exclusively by rapid tests, whereas Afghanistan, Pakistan,
the occupied Palestinian territory, Sudan and the Syrian
Arab Republic use both rapid tests and enzyme-linked
immunosorbent assays. Libya, Pakistan and the occupied
Palestinian territory use chemiluminescence assays
for viral markers. For transportation of blood and blood
products over long distances, Afghanistan, Lebanon and
Somalia do not have an operational cold chain in place.

Under emergency situations, particularly when
protracted, power supply becomes a serious problem,
due to system failure as well as fuel shortage. Poor
to non-reliability of power supply was reported in
Afghanistan and Pakistan. Egypt, the Islamic Republic of
Iran, Jordan, the occupied Palestinian territory and the
Syrian Arab Republic reported acceptable or satisfactory
reliability. However, Lebanon reported a major problem
during terrorist attacks and blockades. Libya reported a
reasonably reliable power supply. Sudan reported variable
reliability of the power supply and Somalia reported that
some blood centres suffered from absence of a reliable
power supply. Operational emergency power supply was
reported in 8 countries (Egypt, Islamic Republic of Iran,
Jordan, Lebanon, Libya, Pakistan, occupied Palestinian
territory and Syrian Arab Republic). Afghanistan and
Somalia reported the absence of a stand-alone emergency
power supply in the blood bank or hospital. In Sudan and
Tunisia, a stand-alone emergency power supply in the
blood bank or hospital is not always available.

Coordination and collaboration

Central coordinating organization for blood transfusion
service emergency response is in place in 10 of 12 coun-
tries, but is not well structured in Afghanistan and Libya.
Central coordination is accomplished in Egypt by the Na-
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Table 2 WHO health emergencies programme grade classification

Grade 1 A single or multiple country event with minimal public health consequences that requires a minimal WCO response
or a minimal international WHO response. Organizational and/or external support required by the WCO is minimal.
The provision of support to the WCO is coordinated by a focal point in the regional office.

Grade 3 A single or multiple country event with substantial public health consequences that requires a substantial WCO
response and/ or substantial international WHO response. Organizational and/or external support required by the
WCO is substantial. An Emergency Support Team, run out of the regional office, coordinates the provision of support

to the WCO.

WCO = WHO country office.

tional Blood Transfusion Center in Cairo; in the Islamic
Republic of Iran by the Iranian Blood Transfusion Organ-
ization in Tehran; in Jordan by the National High Com-
mission for Crisis Management in Amman; in Lebanon
by the joint Red Cross Blood Banks; in Pakistan by the
Safe Blood Transfusion Program and the Federal Minis-
try of National Health Services, Coordination and Regu-
lation in Islamabad; in the occupied Palestinian territory
by the Ministry of Health; in Sudan by the National Blood
Transfusion Centre in Khartoum; in the Syrian Arab Re-
public by the Establishment for Blood Transfusion and
Medical Industries in Damascus; and in Tunisia by the
Unité de Transfusion Sanguine et des Banques de Sang at
the Ministry of Public Health in Tunis. Information from
Somalia was not provided.

Collaboration between different blood supply
organizations exists only in Jordan, Lebanon, Pakistan,
Sudan and Tunisia; Afghanistan did not respond to this
question. Collaboration between the different medical and
emergency care providers does not exist in Afghanistan,
Egypt, Libya, Somalia and Sudan. In the 7 countries
where there is collaboration, responsibilities are with
the Ministry of Health in the Islamic Republic of Iran,
occupied Palestinian territory and Syrian Arab Republic.
Responsibility for cooperation is with the National High
Council of Crisis Management in Jordan, the Coordinator
of the Senior Emergency Committee in Lebanon, and the
Provincial Health Departments and their Blood Programs
and with the Pakistan Red Crescent Society in Pakistan.
In Afghanistan, Islamic Republic of Iran, Lebanon,
Libya, Pakistan, occupied Palestinian territory, Sudan,
Syrian Arab Republic and Tunisia, nongovernmental
organizations (NGOs) are involved in blood transfusion
services during humanitarian emergency responses.
In most of these countries the NGO is the national Red
Cross/Red Crescent Society, but in Sudan the Youth
Organization is involved in donor motivation and
mobilization, and in Afghanistan and Pakistan, apart
from the Red Crescent Society, there are other NGOs
with which collaboration has been established. Only in
Afghanistan, Lebanon, Libya, Pakistan and Tunisia are
NGOs involved in actual blood supply and transfusion
(including donor mobilization) - covering at least 20-

30% of the total supply. These NGOs were all reported to
have formal permission, with the exception of in Libya.

Gaps and challenges

More than half of the countries indicated the following
weaknesses in their blood supply during humanitarian
emergency situations: political instability (n = 6), frag-
mented organization (n = 9), ineffective coordination (n
= 6), shortcoming in numbers and competence of human
resources (n = 8), transport and cold chain deficits (n =
8), shortages in supply of consumables (n = 7), mainte-
nance of equipment (n = 6) and shortage in finances (n =
7). Afghanistan, Libya, Somalia and Sudan reported seri-
ous challenges. There was commonality in the top chal-
lenges indicated by countries such as competent human
resources, political commitment, finances and shortages
of consumables.

Regional consultation on blood availability
and safety during humanitarian emergencies

The regional consultation was held in Tunis, Tunisia,
from 15 to 16 May 2016. The consultation was attended by
directors of national blood transfusion services from 10 of
the 12 countries involved in humanitarian emergencies.
Iraq and Yemen were not represented. Also in attendance
were experts from Indonesia, the Netherlands, Tunisia,
United Kingdom of Great Britain and Northern Ireland,
and Zimbabwe, and representatives of international
and regional organizations including Africa Society of
Blood Transfusion, Arab Transfusion Medicine Forum,
M¢édecins Sans Frontiéres, as well as from WHO head-
quarters. The participants reviewed the status, successes,
challenges and lessons learned in ensuring the availabil-
ity and safety of blood transfusion during humanitarian
emergencies through a semistructured group discussion,
and adopted a set of recommendations to strengthen
blood transfusion services to respond to the increased
demand during humanitarian emergencies.

Discussion

Humankind has faced many hazards, some of which have
developed into disaster situations where a humanitarian
response has been necessary. The extent of the humani-
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emergency classification
Grade 1 emergencies

Ungraded protracted
(n=14)

Table 3 WHO Health Emergencies Programme count
Grade 3 emergencies (n = 5) Grade 2 emergencies
(n=12)
Iraq? Angola
Nigeria Cameroon
South Sudan Central African Republic
Syrian Arab Republic? Democratic Republic of the
Congo
Yemen® Ecuador
Ethiopia
Haiti
Libya?
Myanmar
Niger
Ukraine

United Republic of Tanzania

emergencies (n = 16)

Afghanistan ® Burkina Faso
Bangladesh Chad
Democratic People’s Republic of Korea Colombia
Fiji Djibouti?
Indonesia Egypt?
Kenya Gambia
Mali Guatemala
Nepal Honduras
Pakistan * Jordan ?
Papua New Guinea Lebanon *
Philippines Mauritania
Sri Lanka Senegal
Thailand Somalia
West Bank and Gaza Strip® Sudan?
Turkey
Zimbabwe

“WHO Eastern Mediterranean Region.

tarian situation has varied depending on the level of re-
silience of the various systems in which the hazards have
occurred. Healthcare systems have developed over the
years to respond better to these situations, with the aim
of having a system that is robust enough to prevent the
hazard from spiralling into a disaster situation. In order
to achieve this, basic infrastructure, sustained and com-
mitted governance and leadership, integrated healthcare
planning and technical and scientific understanding are
needed.

WHO has responded to many humanitarian crises,
assessing risks, analysing, prioritizing and responding
to critical health situations with relevant resources
and focused relief missions. Obviously, there are more
organizations such as the International Federation of
Red Cross and Red Crescent Societies, and Médecins sans
Frontiére that are involved in providing support during
humanitarian emergencies and natural disasters. So far,
the relief missions and reports related to humanitarian
emergency situations have paid only limited attention to
the need to document and publish the important aspects
of supportive haemotherapy through availability and
safety of blood transfusion during emergencies.

The 2016 Humanitarian Response Plans (54) listing
the health priorities and WHO health sector projects in
25 countries (9 from the Eastern Mediterranean Region
and 10 from the African Region) and 3 Regional Response
plans (Sahel Regional Response Plan, South Sudan
Regional Response Plan, and Syria Regional Refugee
and Resilience Plan) do not explicitly mention the
importance of availability and safety of blood transfusion
during humanitarian emergencies, to meet the needs
of wounded and injured individuals, women in labour

and at risk of fatal obstetric bleeding, and thousands
of children with haemoglobinopathy like thalassaemia
and sickle cell disease or inherited coagulopathy such
as haemophila A and B and von Willebrand disease or
malaria anaemia.

Protracted humanitarian emergency situations
and population displacement cause serious healthcare
problems, not only because of the difficulties in reaching
some areas, but also because of crumbling infrastructure,
economic blockades hampering adequate supplies of
essential medical consumables, including blood bags, test
kits and spare parts, and limited availability of competent
personnel and budgetary restrictions.

The survey conducted showed a clearer picture of
the problems faced in maintaining availability and
safety of the blood supply in the 12 affected countries.
There were major deficiencies observed in their current
strategies to respond to humanitarian emergencies, and
coordination between and collaboration with different
parties and organizations involved. Major gaps and
challenges, including shortage of finance, reliable power
supply, regular supplies and equipment maintenance
were identified that may lead to a focused and stepwise
approach in planning for action.

Critical aspects needed for securing availability and
safety of blood and blood products in humanitarian
emergencies include maintaining hygiene, disinfection,
asepsis and infection prevention, cold chains, waste
disposal, absence of a regular donor panel and
management, high prevalence of hepatitis Band C viruses,
supply lines, and maintenance and repair. Problems faced
also include the logistics of supply, particularly into areas
with limited or no access. In the Syrian Arab Republic
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blood and blood products are parachuted into besieged
cities, but it is not known whether and in what conditions
the supplies reach their intended destination. Currently,
experiments are ongoing using drones for transportation
over long distances into otherwise inaccessible places
(53,54). The first results reported are promising, although
the experiments were done under normal peaceful
circumstances. Availability of blood products, in particular
red cells, can be achieved without the need for electricity
or centrifuges. The use of gravity has long been practised,
but never well standardized and studied. Gravity
sedimentation has been used in Burkina Faso since 2008
and a recent academic study has provided evidence of the
quality of the red cells produced using a closed triple bag
system containing 100 ml SAGM (saline, adenine, glucose
and mannitol) solution (55). A more recent development
allows standardized separation by gravity within a closed
blood bag system with an integrated leukocyte depletion
filter that is easy to handle (56). A major problem is the
limitation in funding and shortages due to interruption
of supplies of consumables. However, increasingly when
power supply allows, there is use of social media to
communicate with potential blood donors as well as with
personnel in difficult-to-access areas.

The other major gaps and challenges experienced
are the still fragmented and hospital-based organization
of the blood supply; shortcomings in numbers and
competence of available human resources; shortages in
supplies of consumables; shortcomings in infrastructure,
including power supply; dependence on fuel, transport
and cold chain deficits and risks; financial shortages;
and ineffective coordination. Seasonal climate changes
may cause problems in logistics of supply and reaching
potential donors with mobile teams for collection.

Conclusions and recommendations

The data presented reveal shortcomings and gaps in most
of the countries in ensuring the availability and safety of
blood transfusion during humanitarian emergencies.
These shortcomings and gaps are of different weight and
importance for each of the contributing countries. WHO
Regional Office for the Eastern Mediterranean developed
a Regional Strategic Framework for Blood Safety and
Availability 2016-2025 (57) that recognizes the needs of
the population suffering in humanitarian emergencies.
The Strategic Framework was discussed in depth and
agreed in consensus by all representatives of the Member
States and was endorsed unanimously by the Regional
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during humanitarian emergencies.

1. Identify and work closely with authorities responsible
for national emergency preparedness and response in
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Approvisionnement en sang et sécurité transfusionnelle dans les situations d’'urgence
humanitaire

Résume

Contexte : L'approvisionnement en sang et la sécurité transfusionnelle sont des préoccupations majeures dans les
pays affectés par les situations d'urgence humanitaire. Ces situations d'urgence sont a 'origine d'une augmentation de
la demande en transfusions sanguines et rendent la réalisation de cette procédure difficile et complexe. Néanmoins, il
existe un manque d’'informations sur les capacités de préparation et de riposte des services de transfusion sanguine aux
situations d’'urgence, ainsi que sur les difficultés a répondre aux besoins des patients.

Objectifs : Evaluer l'approvisionnement en sang et la sécurité transfusionnelle dans les situations d'urgence humanitaire.

Méthodes : Nous avons effectué des recherches dans PubMed et I'Index Medicus pour la Région OMS de la Méditerranée
orientale afin de trouver des données sur I'approvisionnement en sang et la sécurité transfusionnelle dans les situations
d’urgence humanitaire. Nous avons également recueilli des informations au moyen d'une enquéte et au cours d'une
consultation régionale en Tunisie.

Résultats : Nous avons trouvé 24 publications surles catastrophes naturelles dans cinq pays dela Région, et 16 publications
surla préparation aux catastrophes naturelles etla transfusion sanguine pour les blessés et les cas traumatologiques graves
en dehors de la Région. Cependant, aucune ne traitait de I'approvisionnement en sang et de la sécurité transfusionnelle
dans les situations d'urgence humanitaire. Les conflits armés et le terrorisme, les inondations et les séismes sont les
situations d’urgence les plus fréquentes, avec 10 a 85 % de blessés nécessitant des transfusions sanguines. Des lacunes
existent en matiére de préparation et de riposte aux situations d'urgence, notamment en ce qui concerne les ressources
humaines, le transport et la chaine du froid, 'approvisionnement en consommables et I'entretien des équipements,
I'approvisionnement en électricité et les finances.

Conclusions : Il est nécessaire d’intégrer les services de transfusion sanguine au processus global de préparation et
de riposte aux situations d'urgence au niveau national, ainsi que d’apporter une assistance aux pays affectés pour leur
permettre de combler les lacunes identifiées. Les recommandations pour chaque pays doivent étre faites sur mesure,
conformément au cadre stratégique régional pour la sécurité transfusionnelle et la disponibilité des produits sanguins.
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