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Transfusion in the Spanish Civil War: Supply and demand, the role of the “blood transfusion
officer” and British planning for the outbreak of the Second World War

A B S T R A C T

During the First World War blood transfusion progressed from being a rarely used treatment to a major component of the resuscitation of exsanguinated casualties,
relying on local donation and availability of medical expertise. In the 1920s and early 1930s, clinical use of transfusion gradually increased supported by growing
civilian, often volunteer, blood donor systems.

The Spanish Civil War (1936–1939) introduced the first systematic use of aerial bombardment to intimidate the civilian population and to destroy infrastructure; it
also saw more mobile battlefronts, replacing the relatively static trench warfare of 1914-1918. New measures for the delivery of transfusion services emerged rapidly
from primitive beginnings. These included large civilian blood donor organizations providing anti-coagulated “stored” blood for civilian and military medical use and
land delivery services to civilian and military hospitals. Surgical units for the emergency management of casualties were required to be agile in moving as battlefronts
evolved and carefully concealed to avoid air attack. Ideally the blood supply would follow.

Under threat of a wider European conflict in 1938–1939, British authorities started developing plans for transfusion support in the management of civilian
casualties of air attack and military casualties of armed conflict. The involvement, directly and indirectly, of British and other volunteer physicians returned from
Spain, together with their Spanish colleagues, ensured that awareness of the Spanish experience was available to the British authorities. The system that was
eventually put in place involved a civilian blood donor capability with one centre dedicated particularly to military supplies. Separate distribution systems were
organized for civilian and military purposes, with the latter including distribution overseas by air.

The military system delivered blood and components through a supply chain to mobile field transfusion units under command of a medical officer specially trained
in transfusion and resuscitation, supporting mobile surgical units in the immediate rear of battlefronts. The broad principles developed in Spain (1936-39) for
delivery of military blood transfusion practice still support current measures in battlefield casualty resuscitation.

1. Introduction

The Spanish Civil War began in July 1936 when a right-wing mili-
tary coup was launched against the elected Republican government.
The rebels (“Nationalists”), led by General Francisco Franco, failed to
take complete control of the country, leading to a bitter civil war,
lasting almost 3 years, causing half a million deaths, and for the first
time a war in which civilian deaths may have exceeded those in the
armed forces [1].

The forces on the Nationalist side received material and military
support from Germany and Italy, and the Republican side, from the
Soviet Union and Mexico. Other countries including France, the United
Kingdom and the Commonwealth, and the United States, recognized the
Republican Government as the legitimate government of Spain, but
pursued a policy of “non-intervention”. Despite this policy, Socialist
and Communist interests in these and other countries actively sup-
ported the Spanish republic and sponsored volunteer participation from
whom arose the fighting force known as the International Brigades.
Among those volunteers were many physicians, nurses and others who
became involved in the care of casualties, military and civilian.

The Civil War became a proving ground for strategies, tactics and
services later employed in the Second World War (WW2). From a
military point of view, for example, the Spanish conflict saw the first
use of massive deliberate aerial bombardment (by the insurgent
Nationalist forces, supported by German and Italian units) to destroy
infrastructure and intimidate and demoralize civilian populations. The

evolution of medical services in Spain provided significant new in-
formation on a variety of medical issues including, for example, the
forward positioning of mobile surgical teams, and the management of
compound long bone fractures in the prevention of gas gangrene [2,3].
Among the services where experience proved particularly valuable in
developing WW2 policies was the field of blood transfusion support for
war surgery, both in the adaptation and enhancement of civilian blood
donor services for military use, and in the delivery of transfusion sup-
port close to battlegrounds to facilitate prompt transfusion of ex-
sanguinated casualties.

Early in the First World War (WW1) blood transfusion was a
somewhat rare clinical event, usually dependant on the use of devices
for direct transfer of blood from donor to recipient, requiring time, and
technical and surgical expertise. By 1918, the value of prompt trans-
fusion of anticoagulated stored blood in the management of “shock”
and hemorrhage in war casualties was established [4] but dependent on
readily available military personnel as donors, and local storage and
transport arrangements [5–8]. Between the wars clinical use expanded
relatively slowly [9] and emphasis was more on the establishment of
community blood donor programs [10,11].

In the Spanish conflict the sudden need for blood supplies led to
rapid development without the opportunity for advanced planning. On
the Republican side, there evolved a civilian volunteer blood donation
system, together with the clinical practice of blood transfusion to
military and civilian casualties, based as much or more on availability
of blood and professional expertise as on clinical need. Blood donor
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programs established in Barcelona and Madrid have been described
(vide infra) and provide an account of the development of the supply of
stored blood for transfusion. Details of the day to day transfusion of
blood in support of surgical care of casualties are less well documented.
Nevertheless, available information does provide some insight into
practical aspects and problems of transfusion under war conditions.

This review seeks to explore the evolution of transfusion practice in
the Spanish Civil War as developed by the Republican side, and the
impact on transfusion policies introduced in anticipation of WW2.

2. The blood donor programs

The Barcelona Transfusion Service was established by the Catalan
physician Dr. Frederic Duran Jordà and operated from August 1936 to
January 1939 [12–15], serving both civilian and military populations.
Duran’s most important contribution lay in the sophisticated supply of
citrated blood. In 2 ½ years of operation the Barcelona Service regis-
tered 28,900 donors and supplied 9000 litres of blood or about 27,000
units of about 300mL. Collections were made predominantly from
group O (“universal”) donors to bypass the need for pre-transfusion
compatibility testing. The first consignment of blood to the front was
made in September 1936, 7 litres over 300 km to the Aragon front in a
refrigerated fish truck15]. Later, weekly deliveries of blood were made
in refrigerated trucks, some over distances of several hundred kilo-
metres, to advanced hospitals near battle fronts and to base hospitals in
the rear. Advanced hospitals (i.e. close to the front) were fitted with
refrigerators that could store up to 15 units and base hospitals with
capacity for up to 50 units [3,16].

The other major republican transfusion service, the Madrid Blood
Transfusion Institute, was established by Canadian surgeon Dr Norman
Bethune (by building on the work begun by the Republican army
transfusion service already operating in the Madrid Medical School
under Dr. Gustavo Pittaluga). Bethune headed the Madrid institute
between November 1936 and May 1937 [17–21], and thereafter it was
operated by Spanish physicians appointed by the authorities (Sanidad
Militar) under the direction of Dr. Vincente Goyanes [22]. It was de-
scribed in detail by Saxton who visited it in March 1937 [17,23] and
served both military and civilian (mainly air-raid) casualties. Donations
were tested for syphilis, stored "just above freezing" for up to 3 weeks
with pre-transfusion warming recommended [17,24]. It is estimated
that in 1937 there were 3875 registered donors, an average of 100 litres
of blood were transfused each month and a total of 1900 transfusions
performed. Estimates provided by Dr. Vincente Goyanes, Bethune’s
successor as head of the Servicio Hispano-Canadiense de Transfusion de
Sangre, suggest that 5000 400mL “flasks” were transfused [18] and
Pittaluga [22] also estimated that the Madrid Institute supplied blood
for over 4500 transfusions.

3. Blood transfusion in support of treatment of casualties

In contrast to the quite detailed descriptions, particularly by Duran,
of the collection of blood, there is very little information on transfusion
in the management of war casualties. During his time as chief of the
Madrid Institute, Bethune performed transfusions himself on both
military and civilian casualties and pressed for early administration of
transfusion [25]. However, he did not provide more than brief anec-
dotal accounts of transfusions, and of the clinical circumstances under
which they were administered. Early in the War Duran did perform
transfusions himself at the front but later mobile teams were trained to
carry out the procedure.

However, British doctor Reginald Saxton recorded his experiences
with transfusion practice at some of the major battles of the Spanish
Civil War, describing the evolution of his practical knowledge, and the
measures used to provide transfusion support in the dire circumstances
under which he and his surgical colleagues operated. These experiences
are documented in articles and letters published in the Lancet

[17,25–27], in personal notes and in letters to his family and his local
English newspaper, and in a series of interviews recorded by the Im-
perial War Museum in 1994 [28]. Saxton’s records remain the only
known detailed accounts of transfusion practice under the day to day
conditions of the Spanish Civil War.

Reginald Soames Saxton was born in Cape Town, South Africa on 13
July 1911. The son of a Botanist, Saxton spent a privileged childhood in
India before being sent to Repton Public School in Derbyshire. He was
uncomfortable with upper-class prejudices and the punitive beha-
vioural mores of the Public School culture, developing a keen sense of
social justice. In 1929, he entered Cambridge University with a view to
a medical career. This was a time at Cambridge when there was a strong
undergraduate interest in Communism and Saxton himself acknowl-
edges the presence among his contemporaries of “notorious people like
Philby and co. […] spies and Soviet agents and heaven knows what”
[28]; Saxton later became an active member of the Communist Party of
Great Britain. Completing his medical training at St. Bartholomew’s
Hospital in 1935, he was junior staff member there when the Spanish
Civil War broke out. Early in August 1936, he attended the inaugural
meeting of what would become the Spanish Medical Aid Committee
(SMAC) and volunteered his services. Saxton’s previous experience with
blood transfusion during his clinical career amounted to only a single
episode [28].

On the eve of his departure for Spain in September 1936, Saxton
gave an interview to the press: “We are going to help the wounded on
both sides. We cannot, of course park on both sides, so we shall go on
the side of the Government, with whom we have sympathy as the de-
mocratically elected Government of Spain. We have no sympathy for
the rebels who, we believe, are trying to establish a military dictator-
ship over the Spanish people, but we shall assist the wounded rebels all
the same” [29].

Saxton arrived in Spain in late September 1936 and was stationed at
Grañen, Huesca near the Aragon battlefront, although there were at
that time little hostile activity and his medical work consisted largely of
that of a local medical practitioner. The SMAC contingent eventually
became part of the International Brigades Medical Service, under the
control/direction of the Servicio Sanitario de la Republica.

The first major battle involving Saxton’s team was a rebel-led of-
fensive at Jarama (Fig. 1), south-west of Republican-held Madrid,
which lasted through most of February, 1937. A Divisional hospital was
set up in a large villa 60 km southeast of Madrid and 5km from the front
line. Saxton’s account of his experience was published in the press at
home: “The crackle of machine guns goes on all the time. We have
about 60 beds but can put up 100 wounded or more….” [30]. The
medical team included three surgeons as well as medical students who
acted as anesthetists. Saxton was the only physician without surgical
training and was assigned as triage officer and team transfusion officer
[27]. At the outset, he was concerned about the lack of provision for
transfusion; the unit had little appropriate equipment and relied upon
donors among the staff for supplies of blood. At this time Bethune
visited, bringing stored blood and offering to provide Saxton’s team
with regular supplies. He returned soon afterwards with a refrigerator
with capacity for up to 20 half-litre bottles, with basic re-usable
transfusion equipment for direct transfusion including a two-way Jubé
[31] syringe device with afferent and efferent connections for donor
and recipient, and with grouping sera. During lulls in activity, as a
precaution Saxton grouped staff, soldiers and local villagers as potential
donors. However, once Bethune’s Madrid service provided regular
supplies, they generally proved sufficient without resorting to staff
donors [27,28].

The battle of Jarama ended inconclusively at the end of February.
Saxton notes that he did not have complete records of transfusions
during this period but indicates that deaths among transfused casualties
were less than would have been anticipated without transfusion. He
suggests that improvement in the fatality rate might be achieved by
withholding transfusion very unlikely to affect the outcome, and to
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administer large and repeated transfusions to those with “very severe
shock” who might survive [17]. In a letter to the (Berkshire) Chronicle,
written on February 20th 1937 [30] Saxton writes: “I have been made
chief blood transfusor (sic) to the hospital, and on full days give about
10 transfusions a day. Probably a few lives have been saved this way.
Some unfortunately were only prolonged for a few hours……we are
having a big rush of wounded again, dealing with over fifty cases a
day”.

It became apparent quite early in the war that hospitals were re-
garded by the nationalist forces and their German and Italian allies as
targets [32,33]. Bethune noted the removal of the Red Cross emblems
as a precaution against a hospital being identified as a target [24] and
measures to conceal hospitals and related activities became necessary.

Between battles, periods of relative military inactivity provided
opportunity for organizational improvements. On March 7th 1937,
Saxton visited the Madrid Blood Transfusion Institute, making detailed
notes of policies and procedures that formed the basis of his description
of the Madrid Institute [17,23]. The medical staff were recorded as Drs.
Bethune, Goyanes, Sanz, Culebras and Loma, 5 nurses and 4 or 5 se-
cretariat and interpreters. Supply rate at the time was about 400 litres a
month. He lists the content of kit for “The Travelling Blood Transfu-
sion” brought by Bethune’s team [34] when called to deliver transfu-
sion: “Glass slides, grouping serum, Frankel’s needle. Bottle of alcohol.
Jug for hot water (to warm units prior to transfusion). Two 500ccs
bottles of blood groups II and IV Moss. Electric torch. Thermometer.
Tourniquet. 2 sets of sterile Jubé syringes needles and rubber tubing”.

While on leave in England and Paris Saxton acquired additional
Jubé syringe transfusion devices, and Henri-Jouvelet [35] rotary pump
devices for either arm-to-arm or stored blood transfusion and which
incorporated a flow meter to measure volumes of blood transfused.

On his return to Spain in May, 1937, Saxton helped to establish an
advanced casualty clearing hospital in the Sierra de Guadarrama north
of Madrid and managed a transfusion service, before being involved in
the development of a large field hospital in a monastery north west of
Madrid in July, for medical support in a major Republican offensive at
the battle of Brunete (Fig. 1). There were 3 operating rooms and 5
surgical teams (one led by Dr. Douglas Jolly (vide infra)), an X-ray unit
and a blood transfusion service under Saxton’s direction. Staff under-
went blood grouping in advance so as they could serve as potential

donors. There were large numbers of casualties, involving continuous
resuscitation and surgical activity for days at a time and Saxton “once
more took to transfusions, now as a whole time job”. Here transfusions
were given so frequently, and sometimes in such quantity, that the
supply from Madrid often ran out, and Saxton was taking blood from
the already overworked staff. He explains the procedure: “When using
donors on the staff, we have always given the blood as a direct trans-
fusion – i.e. from arm to arm” favouring use of the Henri-Jouvelet de-
vice [27]. In a letter dated July 21st, he reports performing during the
preceding two weeks, 70 or 80 transfusions, mostly “bottled blood”
from Madrid, but often directly from staff [27,36].

Saxton’s growing appreciation of the value of transfusion is con-
veyed by his comment that “transfusion is more important in the
management of shock than previously realised” [28]. The battle ended
on July 25th with the Republican gain of about 75 square kilometres of
territory at a cost in battle of more than 20,000 lives.

At this point, Saxton returned briefly to England on leave, writing to
his mother on July 29th, the eve of his departure from Spain [36] “I
don’t want to be in England more than a fortnight or so, because I feel I
have a very useful function here during battles. We’ve had a terribly
busy time altogether, far more so than ever before and my job of blood
transfusions has more than ever been necessary”. Later, in October, he
notes “There is really no brand new discovery used in the blood
transfusion work…what was new was its utilization on such a scale”
[36].

Saxton had begun to train assistants allowing him to concentrate on
setting up the transfusion rather than carrying out the infusion itself. In
the autumn of 1937, Henry Rubin joined the team. Rubin, a Californian
with a scientific background in biology, had been previously involved
in setting up laboratory testing. An Italian technician, Jean Picone, with
experience at Bethune’s Madrid Institute, was also recruited [37]. At
this point, Saxton conceived of a mobile laboratory equipped to carry
out simple laboratory work including bacteriological and para-
sitological investigations, blood group testing, elementary haematology
and biochemistry testing, urinalysis and, particularly, refrigerated sto-
rage of blood for transfusion [38,39]. Such a mobile laboratory and
transfusion service would complement the growing use of the auto-chir,
a concept developed by the French in WW1 (a combination of “auto-
mobile” and “chirurgie”) and better suited to the situation in Spain of a

Fig. 1. Map of the Iberian Peninsula showing the principal cities and locations of battles at which Reginald Saxton was present and involved in transfusion. No. 1,
Jarama, February, 1937; No. 2, Brunete, July, 1937; No. 3, Teruel, December, 1937 – February, 1938; No. 4, Ebro, July - September, 1938. Major blood donor
services were operated in Barcelona, Madrid and Valencia.
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constantly moving battle front, compared with the relatively static
fronts in Europe in WW1. The auto-chir involved two vehicles, one for
the surgical team and one carrying all the equipment needed to set up
an advanced surgical unit (No.1 Hospital, Fig. 2) [40,41].

In November 1937 a large ambulance, severely damaged but with
the main frame (“chassis”) and engine intact, was rebuilt to accom-
modate these services (Figs. 3 and 4). This mobile laboratory would
enable the transfusion team to move promptly close to the battlefront,
thus avoiding delay and the necessity of making frequent journeys,
often over rough terrain, to supply blood to forward medical units. This
would also reduce the risks of loss or damage to laboratory equipment
and supplies. “The laboratory, then, as far as the surgical units are
concerned, is just one further step in the improvement of the blood
transfusion service” [26]. In the spring and early summer of 1938,
Saxton’s “Travelling Laboratory” investigated about 2000 diverse spe-
cimens; a particular challenge, successfully met, was proving that local
farmers were adding water to supplies of local goat milk to the local
hospital [28].

In mid-December 1937, the Republican forces attacked and sur-
rounded Teruel (Fig. 1), over 1,000m above sea level. Fierce fighting,
often in bitterly cold conditions, continued until February 1938, re-
sulting in tens of thousands of casualties (from war and cold) on both
sides before the Nationalist forces prevailed and recaptured Teruel.
Saxton’s team was supporting the work of three surgeons (an American,
a Belgian and a Catalan) [42]. Blood was in short supply and the si-
tuation was exacerbated by loss of blood storage capacity due to failure
of the electricity supplies [43] and at times transfusion depended on
direct transfusion from staff. Saxton had been aware of the practice in
the Soviet Union of recovering cadaver blood for transfusion [44] and
actually experimented with blood collection from fatal casualties
[45,46]. However, it appears that he never actually performed such
transfusion as his procedures were never sufficiently well developed.

The last major offensive of the war in the summer of 1938 was at the
River Ebro (Fig. 1). It was a Republican initiative to reunite the divided
north and south areas it still held. Surgical units were established in a
hospital in a large cave near the river, and later in a railway tunnel, to

provide protection from bombing. The mobile transfusion service was
stationed in a nearby olive grove where it was camouflaged with tree
branches. The transfusion load was heavy. The chief surgeon was the
New Zealander, Douglas Jolly, with whom Saxton had worked pre-
viously at the battle at Brunete. Jolly [47] was clearly impressed with
the work of Saxton’s transfusion team in support of care of the
wounded, emphasizing the need for availability in the early treatment
at surgical units near the front. He later spoke of the great advance in
technique represented by the use of conserved blood “on a large scale”
and “delivered daily to the field” [48].

Blood supplies for the Ebro campaign came from Barcelona. Saxton
describes the “ampoules” of blood containing 300ccs of blood and 200
ccs of compressed filtered air, with rubber tube, filter, drip chamber
and air trap, needle and connecting adaptor. The blood flow was en-
hanced by the air pressure and the rate of infusion controlled by a screw
clip [27]. In his generally favorable appraisal of Duran’s Barcelona
Blood Transfusion Service, Saxton notes that rigors were frequent
(“about half the cases”) with transfusions in August of 1937 and 1938,
with some units received at the Ebro offensive showing a “brown
colour” indicating “heavy growths” [14].

Negotiations to end the Civil War were begun and in September
1938 the order was given for the withdrawal of all International vo-
lunteers. The British medical teams were repatriated, bringing their
hard-earned experience back to a country anticipating the outbreak of
war in Europe. This was a period of tension in the aftermath of the
annexation of Austria by Germany in March 1938, followed by the ill-
fated Munich Agreement in September. Among those Republicans es-
caping from Spain to Britain were Duran and Trueta, who went on to
assist the British authorities in their war preparations and to embark on
distinguished careers, Duran as a Pathologist in Manchester [49] and
Trueta as Nuffield Professor of Orthopaedic Surgery in Oxford [50]. Dr.
Goyanes by contrast was incarcerated but later released [18].

On his return, after a spell in General Practice, Saxton became as-
sistant Medical Officer of Health for Brighton with special responsibility
for “civil defence”. He wrote to Col. Whitby at the Army Blood Supply
Depot in Bristol (vide infra) describing his experience in Spain but

Front Line

Casualty 
Classification Post

No. 1 Hospital No. 1  Hospital  

No. 2 Hospital

Sector Evacuation Hospital

Regimental Aid Posts

Triage Physician

Urgent Surgical Care

Less Serious Injury 

Treated  Cases
Minor Injury 

Target Blood 
Supply

Some

15 “Transfusions”

50 “Transfusions”

Maximum Evacuation Interval

5 Hours

10 Hours

Fig. 2. Diagram of Jolly’s “Three Point Forward” system for the management of battlefield casualties. The objective was to locate forward units as close to the active
front as practicable with a view to providing the earliest possible resuscitation and appropriate prompt surgical intervention, while sending other cases directly to
services in the rear [33,47,48].
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apparently there is no evidence this was acknowledged [28]. However,
he was called up to the Royal Army Medical Corps in November 1941
and was posted to Arakan in northwest Burma as Lieutenant where he
was officer in charge of a Field Transfusion Unit and subsequently to
No. 2 Advanced Base Transfusion Unit in Calcutta. He was Mentioned in
Despatches and retired with the rank of Major, returning home in 1945
[51]. Thereafter he worked in General Practice near Brighton, and later
in Wales with Dr. Julian Tudor-Hart, the son of his old comrade in arms
from Spain, the surgeon Alexander Tudor-Hart. Saxton retired in 1976
but remained politically active with the Campaign for Nuclear Dis-
armament and in opposition to the 1991 Gulf war. He died in 2004
[52].

4. Transfusion – quantities and effectiveness

It appears that approximately 12,000 l of blood, about 27,000 units
of 300mL and 5000 units of 400–500mL, or 32,000 units in total, were
made available within the Transfusion Service of the Republic during
the years of warfare. Records and details of distribution, use and ef-
fectiveness are fragmented. Also, when supplies of stored blood were
exhausted, transfusing staff were resorting to the more time-consuming
use of direct transfusion from other staff and civilian donors, and there
is no record of the numbers of such transfusions carried out.

Quantities of blood transfused to individual recipients were seldom
recorded. Pittaluga [22] comments that 250-300cc were often trans-
fused but rarely were more than 500cc given. Saxton [17] records
transfusing 99 patients in 7 weeks, of which 12 received more than one
transfusion, but the number of units involved is not stated. Duran [13]
describes giving up to 3500 c.cm (sic) of group O blood to a non-group

O recipient without adverse transfusion effects, but this statement is
made in the context of the safety of his pooled group O universal donor
policy. In a report to the British Red Cross Society Duran [53] de-
scribing his transfusion administration method, states: “About 10min is
usually taken to inject 300ccs, and if necessary, the transfusion con-
tinued until from 300ccs to 1,200ccs or even more have been given.”

Jolly [47] describes 243 consecutive cases who received “one or
more” transfusions, but numbers of units included in a transfusion are
not stated. Elsewhere [48] he states that overall in Spain 970 “ab-
dominal cases” and many other serious cases on whom he operated
received one or more transfusions.

Saxton estimated that he personally performed 239 transfusions
[17].

There do not appear to be any data on the proportions of donated
blood issued for treatment of civilian as opposed to military casualties,
although it is known that both Madrid and Barcelona were supplying
citrated blood to civilian hospitals [3,24].

Estimates of the effectiveness of transfusion are also hard to de-
termine. In Saxton’s [17] series of 99 patients, 61 died and of the 12
given more than one transfusion, 11 died. Saxton remarks that the
mortality, a little over 60% in the transfused cases, would have been
expected to have been more than 90% without transfusion. In Jolly’s
series of 243 patients with a variety of injuries, defined by the principal
viscus involved and from a variety of projectiles and who were all
transfused, mortality was about 50%. Jolly [47] observes, somewhat
drily, that “although there were no controls, there is every reason to
believe many of the men evacuated to base hospitals owed their lives to
the conserved-blood method of transfusion”.

Fig. 3. Reginald Saxton’s “travelling laboratory”. Dr. Saxton (right) with Henry (Hank) Rubin (center) and his Spanish driver, Paco. With permission, from the
Archive of the Trades Union Congress, Modern Records Centre, University of Warwick Library (MSS 292/946/42/13).

Editorial Transfusion and Apheresis Science xxx (xxxx) xxxx

5



5. The impact of events in Spain on delivery of British transfusion
services in the Second World War

The principal advances in transfusion practice that developed in
1936–1938 in Spain with potential to influence British practice were
two-fold. Firstly, a voluntary blood donor system based on the urban
civilian population was implemented for procurement of antic-
oagulated “stored” blood in quantity for treatment of civilian and
military casualties, with delivery organized to supply the battlefield
medical teams as well as for the care of civilians. Secondly, there
evolved a mobile blood transfusion service under the direction of a
Blood Transfusion Officer capable of providing prompt transfusion re-
suscitation and support for mobile acute front-line surgical units.

In the post-WW1 period transfusion in Britain had been largely
dependent on “donation as required” through panels of registered vo-
lunteers rather than on stocks of pre-donated stored blood [10]. With
the apprehensions of war aroused by the aggressive German policies,
particularly after the Munich Agreement, and with awareness of the
consequences of aerial bombardment of civilian populations in Spain,
there was growing appreciation of the need a large stored blood
transfusion capability for both civilian and military purposes. Two in-
dividuals, Janet Vaughan and Lionel Whitby, played central roles in
implementing the policies instituted to achieve these objectives. Both
were London-trained clinical pathologists with special interests in he-
matology. Dr. Janet Vaughan had trained at University College Hospital
and at the Thorndike Laboratory in Boston, had published her classic
textbook, The Anaemias, in 1934 [54], and was now at the British
Postgraduate Medical School at Hammersmith [55]. Dr. Lionel Whitby
had trained at the Middlesex Hospital and was co-author of a recent
textbook of hematology [56]. He had been a “machine-gun officer” in

WW1, and had had a wounded leg amputated after barely surviving
major blood loss, his treatment involving transfusion [10,57,58].

Acting on behalf of the Ministry of Health, and specifically re-
cognizing the “success achieved in the Civil War in Spain where stored
blood was carried to Army medical units in the field and was also used
for the treatment of air-raid casualties”, in September 1938 the Medical
Research Council (MRC), with Vaughan playing a vital role, undertook
to establish four Blood Supply Depots in London suburbs [59].

Vaughan was also involved with the SMAC [60] and well-informed
on the conduct of the Civil War and the functions of the medical units
there. Thus, she was aware not only of Saxton’s developing interest and
abilities in blood transfusion both through his publications [17,25–27],
and his reports to the SMAC [38,39,42,61], but also of the model that
Duran’s Blood Centre [12,13] in Barcelona would form for the MRC
initiative in London. Furthermore, when Duran and Trueta fled Cata-
lonia for London (as ardent Republicans at risk) she assisted them in
settling in England while at the same time benefiting from their
knowledge and experience. In particular, Duran (and his family) stayed
in London at her home while he worked with her at Hammersmith [60].
Vaughan’s leading role in the organization of a major stored blood
supply for transfusion began by convening repeated meetings (often at
her home) attended by pathologists from the major London hospitals,
Percy Oliver of the British Red Cross BTS [10], Professor John Beattie of
the Royal College of Surgeons (vide infra), Lionel Whitby and officials of
the MRC. The group moved from “no official status” to becoming the
Sub-committee on Blood Transfusion of the Emergency Pathology
Committee of the MRC acting for the Ministry of Health. Items con-
sidered included equipment, locations, storage conditions, delivery,
reagents, staffing, budget, donor recruitment and publicity [62]. Much
of the detail of the proposed operation of the Emergency Blood

Fig. 4. Dr. Saxton in his “travelling laboratory”, taking a blood sample from a prospective blood donor. With permission, from the Archive of the Trades Union
Congress, Modern Records Centre, University of Warwick (MSS 292/946/42/13(va)).
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Transfusion Centres was based on Vaughan’s own research [63–65], on
the information available on the Barcelona Centre, both published
[12–14] and personal, and by Saxton [17] on Bethune’s Madrid In-
stitute. By June 1940 the four London Depots had enrolled 113,500
donors with the potential to collect 2200 “bottles” a week, and a normal
civilian demand for 500 a week [10].

Following the German advance and evacuation of the British
Expeditionary Force (BEF) from Europe in June 1940, realization of a
more immediate potential for air attack of civilian targets led to the
accelerated establishment of Regional Blood Transfusion Services,
building where possible on pre-existing services [59]. Saxton’s experi-
ence in Spain led him to offer advice with regard to a pre-war initiative
in Leeds [66]. He recommended that the blood supply process be kept
physically and administratively separate from hospital operation to
prevent competition between simultaneous donation and transfusion
activity from overwhelming staff and structure.

At the same time as the decision was made to establish civilian
Emergency Blood Depots it was decided to develop an Army
Transfusion Service independent of the civilian services. A meeting was
convened by the President of the Royal College of Surgeons at the re-
quest of the Director General Army Medical Services, Sir William
MacArthur. Present were two academic Fellows formally appointed to
the College, Professor John Beattie and L.W. Proger who would both
later become transiently involved in the operation of the Army Blood
Transfusion Service (ABTS). Bristol was chosen as the location for the
headquarters of the Service with the West Country of England as the
donor recruitment area to meet both military and some civilian re-
quirements, on the assumption, later to prove erroneous, that it would
be unlikely to suffer air attack. The operation would have two branches,
the Army Blood Supply Depot (ABSD) and the Overseas Blood
Transfusion and Surgical Research Laboratory (BTSRL) to deliver
transfusion services to the BEF in France and Flanders, through Dieppe.
Beattie as Col. was appointed in overall command and Proger as Lt-Col.
in command of the BTSRL. Col. Lionel Whitby was appointed as
Commanding Officer of the ABSD in June 1939 with staff initially

derived mainly from the Royal College of Surgeons and the Middlesex
Hospital [67].

Staffing of Field Transfusion Units (FTU) to be deployed by the
BTSRL was defined as one officer trained in transfusion, two orderlies
and a driver [68]. Training programs were developed for transfusion
officers at ABSD and during the militarily relatively inactive “phoney
war” before May 10th 1940 extensive drills were carried out in the field
by the FTUs attached to the British Expeditionary Force (BEF). Perfor-
mance of the FTUs during the retreat and evacuation of May-June 1940
was regarded as generally satisfactory with about 400 units of blood
administered during that operation. It became clear that the education
and experience of the transfusion officer together with the practical
skills of his team in providing effective and confident resuscitation
warranted recognition as a “specialist” and enhancement of rank (and
hence authority), and that the duties were beyond the abilities of a
general duty medical officer [67,69].

Following the evacuation of the BEF at Dunkirk, the over-ambitious
BTSRL was disbanded, and replaced with “Base Transfusion Units”, one
for each major theatre of war as it developed, with the first in Egypt, as
the point of origin for a regional supply chain for the eastern North
African theatre [69]. The entire operation was consolidated under the
command of Col. Whitby.

As the war progressed, the ABTS developed its methods of trans-
fusion delivery, but in general preserving the practice of advanced re-
suscitation by FTUs prior to further evacuation and surgery for selected
(“Group 1”) cases, usually determined by the trained “transfusion of-
ficer” and defined as those requiring urgent resuscitation and transfu-
sion prior to further evacuation [70]. The transfusion officer’s re-
suscitation options included whole blood, liquid and freeze-dried
plasma and crystalloid. In his reviews of the ABTS’ performance Whitby
repeatedly emphasized the importance of the role of the transfusion
officer in the successful management of casualties. The performance of
the ABTS and its further evolution are described in a series of pub-
lications [71–75]. Whitby [74] provides a chart of the blood supply
arrangements for the battle of Mareth in Tunisia in March 1943 (Fig. 5)

Fig. 5. An interpretation of the Blood Transfusion Service availability at the Battle of Mareth, Tunisia, March 1943, as presented in the post-war history of the ABTS
[74]. “Group 1” cases* defined as requiring immediate resuscitation including transfusion support would only be sent on to Casualty Clearing Stations (CCS) after
emergency management. All other cases** would be sent straight through to CCS or would be evacuated to “general” hospitals further in the rear [74].
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which shows a clear resemblance to Jolly’s Three Point Forward system
applied in Spain (Fig. 2). Also, the mobile self-contained surgical unit
could be seen as analogous to the auto-chir adopted and expanded in
Spain from original WW1 concept.

It is evident that the events of the Spanish Civil War were under-
stood by the authorities planning and operating the transfusion services
in anticipation of WW2 [59,72,76,77]. The information on the orga-
nization of the blood supplies from Barcelona [12–14] and Madrid [17],
in addition to Duran’s ongoing collaboration with Vaughan [10,64],
contributed significantly to the success of the civilian Blood Supply
Depots. Beattie and Whitby were both actively involved in the

preparations for the civilian Blood Supply Depots and would have had
the opportunity to learn from the experiences reported by Duran and
Saxton, perhaps promoted by Vaughan, on transfusion operations
during battles in Spain which could directly influence the military
services in the field.

Saxton in his report on the Madrid Institute [17] provided the first
account of his clinical use of transfusion, followed by reports on his
mobile laboratory with its capacity to support transfusion at advanced
mobile battlefield medical units [26] and on the evolution of his
practices in transfusion over 2 years [27]. These provide some practical
insight into the features and difficulties of his service but there does not

Fig. 6. Illustration of a mobile field surgical unit as used in the Western Desert (North Africa) campaign in 1942 [83]. A more modern version of the auto-chir. With
permission, from The Museum of Military Medicine, Aldershot, England.
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appear to be any formal recognition of these contributions in the ABTS
planning process.

In January 1939, the SMAC and the Socialist Medical Association
arranged a reception for returning medical volunteers at B.M.A. House
Tavistock Square, London, chaired in part by Janet Vaughan [78].
Among the speakers, Saxton discussed the “use of preserved blood for
transfusion” which proved in subsequent questions to be of “special
interest”. Jolly also spoke and the text of his remarks survives [48]. He
describes a Mobile Field Hospital as having 50–100 beds about 2 ½ - 4
miles behind the front, moving with the troop movements. Among his
observations were the growth of the Army Medical Corps from a rudi-
mentary, ill-equipped inadequate organisation to a disciplined effective
body, and of the great advance in technique represented by the use of
conserved blood for transfusion “on a large scale and delivered daily to
the field”. The attendance numbered about 200 [79] but no compre-
hensive list has been found of who of influence in the military planning
process might have been present (besides Janet Vaughan) and the direct
impact of the meeting is hard to assess.

Jolly subsequently wrote his textbook “Field Surgery in Total War”
[47] describing his experiences in the Spanish Civil War. In it he de-
scribes his “Three-Point Forward System” made up of a Casualty Clas-
sification Post for Triage and determination for referral to the “No. 1
Hospital” for urgent treatment or, for the less urgent, referral to a more
distant “No. 2 Hospital”. The “Three Points” would move back and forth
in a coordinated fashion as the fortunes of battle moved the front
[33,47,48]. In endorsing this approach, Trueta [3] emphasized that
distance between points should be measured in “minutes and not
miles”, in the interests of promoting prompt medical management of
casualties. Jolly, with whom Saxton worked at Brunete and the Ebro,
also discusses transfusion in some detail, advocating early transfusion
even at Classification Posts if possible, and indicating the importance of
designated transfusion officers. Specific mention is made of the con-
tributions of Saxton and Duran.

The archival records of the history of the ABTS [67,69] and the
various accounts in the medical literature cited here record little spe-
cific acknowledgement of the published contributions from the Spanish
Civil War experience (nor of the medical literature in general) to the
policies for the practices of the ABTS. It is, however, inconceivable that
those planning the ABSD, BTSRL and later the ABTS were unaware of
these published accounts. Furthermore, Janet Vaughan with her activist
attitude and intimate knowledge of the situation and events in Spain,
her involvement with transfusion in general and her connections to the
MRC would be a forceful and knowledgeable advocate for appropriate
policies arising from the Spanish experience. She and Whitby were each
well aware of the others talents. They were involved together and with
Beattie in the development of the London area Blood Supply Depots
[62]. They contributed together, representing respectively the Civilian
Medical Services and the Fighting Services, to the Report of the MRC
Committee on Traumatic Shock [80], and had shared academic inter-
ests [81,82].

Examining the structure of the ABTS, similarities to an idealized
version of the Spanish experience emerge. The ABTS procurement and
delivery structure is a much enlarged, sophisticated and far-reaching
operation but operated on the same principles as the Spanish model.
The delivery system in the field as illustrated for the Battle of Mareth in
Tunisia in 1943 [74] bears a clear resemblance to what might be ex-
pected to support a “Three-Point Forward System” of triage evaluation
and transfusion decision (Fig. 5). The FTU concept of a transfusion
officer, orderlies and a driver, represents a more formal and structured
version of Saxton’s mobile laboratory and transfusion team, and the
mobile surgical units deployed in North Africa [83](Fig. 6) resemble the
concept of the auto-chir successfully applied in Spain [40,41]. To what
extent these features would have been chosen independently and to
what extent they were influenced by knowledge based on the Civil War
experience itself remains debatable, but the necessary information was
available, those in the decision-making process for the development of

Army transfusion policy and procedures clearly had access to knowl-
edge of the Spanish experience: the outcome is suggestive, and the in-
ference is clear.

The principles of casualty triage and prompt transfusion which
evolved in the Spanish Civil War, and were consolidated in WW2, still
inform the current debate among trauma specialists, military and ci-
vilian, about the delivery of transfusion support to the severely injured.
A fuller biography of Dr. Douglas Jolly has recently been published
[84].
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