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BLOOD' ' TMNSfbslON S1RVIÖE IN YUGOSLAVIA 

/following is the translation of an article by Dr. Jerica Lah 
in vbjnosanitetski Pregled (Military Medical and Pharmaceutical 
Review), Vol XVII, No 1U, Belgrade, October I960, pages 1035-39^7 

Unification of the Transfusion Service and its Management. 

The unification of the organization and work of our transfusion 
service is not prescribed by any Federal rule or law, and the separate 
Republics, with the exception of Slovenia, have created their own 
regulations. These regulations, however, are similar in their esr 
sentials. Furthermore, the basic cadres have passed through four in- 
stitutes of the Republic for the purpose of perfecting their training, 
this contributing to some measure of uniformity in methodology« In 
the post-war period, especially since 1953» inter-Republic meetings 
have been held for the purpose of greater cooperation and unification, 
these meetings consisting either of experts from the Republican insti- 
tutes for transfusion, or of a periodically formed commission on 
transfusion in FNRJ /Federal People's Repbulic of Yugoslavia/• 

In order to unify and perfect the transfusion service, it is of 
foremost importance to form, or strengthen, the Federal commission and 
give support to its conclusions. This forum should include representa- 
tives of the Republican institutes for transfusion, the Yugoslav 
National Army, the Red Cross, civil defense, etc., as these have been 
listed above in the description of transfusion services of various 
countries. In addition, it is necessary to supplement the regulations, 
since it would appear that the Republican laws on medical service will 
only briefly formulate the existence of a transfusion service, the 
collection of blood from volunteers, the preparation of blood, and 
supervision of the work. It is also necessary to examine the eventual 
usefulness of a Yugoslav national institute for transfusion, and to 
give the Republican institutes greater powers for the supervision and 
execution of tasks necessary for the improvement of transfusion service 
in the Republic. 

In working out national regulations on transfusion and the com- 
position of the managerial body of our transfusion service, one must 
study the examples of many foreign countries: the US, Britain, the 
USSR, the eastern countries, France, and others. 

The Yugoslav Red Cross, which took upon itself the task of 
collecting donors, must also have a strong central body which directs 
propaganda and introduces new ideas for acquiring donors, and unifies 
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the activity of mass organisations in this field* 

The Network of Establishments for Transfusion« 

Despite the lack of uniform legal directives the establishments 
for transfusion have up to the present developed into the following 
types: 

1* Republican institutes for transfusion 
2. Transfusion stations in larger hospitals 

.3. Transfusion.sections in smaller hospitals, or. in hospital 
--■""■•'.',' departments. 

Remarjc; Sections have the assignment of collecting blood solely 
for the use of the given hospital or department, and this 
primarily from relatives or friends of the patient. Stations, 
on the other hand, collect blood on a larger scale5 in addition 
to the functions of the. sections they also have the task of 
providing the equipment for transfusion and conducting research 
in the field of transfusion. 
Establishments for transfusion of the station or section type 

exist in all Republics* Their numbers are as follows (the numbers in 
parentheses indicate establishments collecting more than 200 liters 
of blood annually): 

Serbia     3? (12)    Bosnia and Herzegovina   k (k) 
Croatia    22(11+)  ; Macedonia ij. (2) 
Slovenia    6 (6)    Montenegro k  (0) 

If we add to this number of establishments the 5 Republican 
institutes the total number of establishments for transfusion amounts 
to 80 j in 195'i* there were only 37« 

For every 200,000 inhabitants: of Yugoslavia there exists one 
establishment for transfusion. The Results.of the work of these 
stations would be better were they more evenly distributed and better 
supplied with personnel, materials and inventory. Meanwhile their 
distribution is uneven (Bosnia, Montenegro, southern Croatia, Macedonia, 
and part of Serbia, etc., have a very, small number of establishments)j 
the reporting service shows that the establishments include 20 which 
take blood only a few times a day and are managed like sections. Some- 
times the term section is used to designate some, insignificant, cramped 
and damp room which does not even have the most basic requirements for 
the reception of donors, not to mention.for proper functioning. 

For these reasons the Republics and the Federation must examine 
the whole network of these transfusion establishments in their totality. 
One must decide which establishments are first to be transformed into 
stations and how our modest means could best be channelled. 

In Britain, for example, there exists one transfusion center 
for every 3-5 million inhabitants, which prepares and supplies 
the blood to all hospitals in its territory; in the Netherlands, 
too, there exists only one larger transfusion center which also 
works in the field, while smaller transfusion establishments 
are located near hospitals. 
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Since the equipment of.establishments for transfusion, with the 
exception of institutes, no longer poses a problem -- it may. be pro- 
cured within the countjry «•- the professional supervision can settle 
questions with tegard^to location and equipment of transfusion es- 
tablishments > wh^re the shortcomings are subjective in nature. Good 
preparation of materials' and'intravenous'analysis Should be centered 
in one to three establishments for transfusion In each Republic which 
has the necessary conditions for this« 

The most urgent need is for the settlement of problems of 
location and equipment for the Republic institutes in Croatia, Bosnia 
and Herzegovina, and Montenegro, and for additional equipment for the 
taking of blood in all the Republics. 

Amount of Blood collected, and Donors. 

Establishments for transfusion collect annually, at the site 
of their location (within the establishments themselves) or in the 
field about 55,000 liters of blood, 7,000 liters of which is derived 
from members of the Yugoslav National Army with .the help of either 
civilian or military equipment* Taking into account that an indi- 
vidual donor gives 350 ml. at each donation, this total represents 
150,000 donations of blood from private citizens and 20,000 from mem- 
bers of the Yugoslav National Army. Actually these figures do not 
represent the number of donors: their number is smaller due to the 
fact that some of them donate blood two or three times a year, while 
the number of individuals registered is significantly larger, for 
10 - 20$ of candidates for donation of blood are rejected on medical 
grounds upon examination. The quantity of blood collected from pri- 
vate citizens in the Republics in recent years is as follows: 

People's Republic   Total    Quantity collected at the 
Republic's Institute 

Serbia 15,000 1. 6,500 1. 
Croatia 13,000 1. 6,600 1. 
Slovenia 13,000 1. 9,000 1. 
Bosnia and Herze- 

govina 3,000 1. 1,1*00 1. 
Macedonia 3,0001. 2,500 1. 
Montenegro 257 1. 

In the Republics the number of civilian inhabitants per one 
donor, or one donation of blood per year, as appropriate, is as follows: 

Serbia 150     Macedonia 117 
Croatia 11*0     Bosnia and Herzegovina    151 
Slovenia 3U     Montenegro 582 

If we include donors from the Yugoslav National Army then one 
individual out of every 111* annually donates blood in Yugoslavia. 

While in Yugoslavia one unit of donated blood consists of 350 
ml., in foreign countries the unit usually amounts to 500 ml. In 
foreign literature one most frequently finds the belief that it is 
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necessary to effectuate at least two.to three donations per year for 
every 100 inhabitants. 

The figures for donors and units of blood collected in some 
foreign countries are as follows: 

Units of Blood   -One: Donor pefe Number of 
Inhabitants .; 

Poland        .  .100,000  . 2^0 
Czechoslovakia      ^0,000 325   • 
US 5,000,000 29 
Britain 600,000 78 
France 800,000 51 
Italy 125,000, 360 
Switzerland 5il,000 83 
Netherlands 90,000 5i 
Belgium 1*7,000 118 ;•• 
West Germany        70,000 , 6IJ4. 
Austria 30,000 233 

It is also important to consider the expenditure of blood per 
hospital bed. Excluding hospital beds in neuropsychiatric departments 
and those used in the treatment of mycosis, and if we deduct from the 
total quantity of blood collected in each Republic the amount that goes 
for the plasma program, the expenditures are as follows: 

Serbia 391ml.  Macedonia lj.67 ml. 
Croatia 600 ml.  Bosnia and Herzegovina   361 ml. 
Slovenia      1,301ml.  Montenegro 127 ml. 
In Yugoslavia the average amount of blood spent per hospital bed 

is 572 ml. In some hospitals the expenditure amounts to only 126 ml. 
per hospital bed, while in some clinics it rises as high as U,000 ml. 
annually. 

In foreign countries the expenditure of blood per hospital bed 
per year is as follows: in the USSR (including all types of hospital 
beds, even those in out-patient clinics) the average is regarded as 
1|00 ml.; in Poland, 730 ml.j in Czechoslovakia, it is 1,750 ml. per 
surgical bed, 650 per medical bed; in U.S.A., excluding beds for con- 
tagious diseased and neuropsychiatric wards, 2,500 ml.j in Italy, 
500 ml», etc. 

Blood donors in Yugoslavia are not given remuneration as a 
rule. In 1959 almost all civilian donors in Bosnia and Herzegovina 
and in some transfusion establishments'in southern' Croatia received 
payment« 

Donors are recruited by the medical personnel which comes in 
contact with the patient's family and convinces them that it is 
necessary to donate blood for the treatment of their sick member. 
Over 50$ of the blood required in Serbia, Croatia and Macedonia, 
and 100$ of blood utilized in Montenegro is obtained in this manner.. 
In Slovenia this method of collecting blood is not necessary since 
the population donates blood extensively. Committees of the Red 
Cross generally collect blood by sending mobile equipment for the 
taking of blood to various localities, to a lesser extent in 
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transfusion sections in hospitals. Donors in garrisons are organized 
by the medical service of the Yugoslav National Army, sometimes 
jointly with the civilian propaganda service» 

Fron} all the facts presented above it is evident that the 
collection and expenditure of blood in the Republics must be made to 
balance thf degree of development of the medical service. We believe 
that in Slovenia corresponding results have; been achieved. 

The taking of blood in Yugoslavia'must be,increased to twice 
a year, i.e. one must achieve the ratio of two or three donations of 
3£0 ml. per year for every 100 inhabitants. In this manner over , 
100,000 1. of blood would be obtained, which would represent a suf- 
ficient amount for the improvement of expenditure of blood per hos- 
pital bed, as well as provide sufficient blood for the delivery of 
stable constituents of blood. 

For the acquisition of larger quantities of blood, the follow- 
ing measures are necessary: One must activate for the recruitment of 
blood donors along with the Red Cross and the medical service, which 
together were the carriers of this assignment, also the mass organi- 
zations (in addition to the Federation of Fighters and some, physical 
culture organizations which have already expressed their willingness, 
the Socialist Federation, syndical organizations, women's associ- 
ations, etc.). The Red Cross — despite the.fact that many of their 
srez committees have achieved enviable results in their recruitment 
of donors ~ cannot reach the desired results working in isolation. 
The medical service, health councils and health centers must show 
greater interest in the procurement of blood and must give attention 
to the harmful effects of remuneration of professional donors in 
hospitals (payments for blood entices donors to give blood too fre- 
quently, which is both inhumane and poor medical practise.) Propa- 
ganda for blood donations within the Yugoslav National Army must be 
made more uniform, since figures for some of the recent years indi- 
cate the donations to be uneven within the separate military authori- 
ties . The taking of blood in the field must be strengthened by means 
of adequate equipment and the medical service must check any im- 
provisation in this regard. 

Taking into account the particularity of our country the 
utilization of blood from corpses, after the example of experiences 
in the USSR, is a matter for discussion. Derivation of blood from 
placentas is of minor importance, due to the small quantities and 
the greater risk of the eventual sensitization of the recipient. 
This type of blood collection can only be organized in larger maternity 
wards. • 

Financial means for propagandizing blood donations must be a 
cooperative undertaking: the donation of blood represents not only 
definite health education, but has also the character of a preventive 
measure, the donors being given clinical and laboratory: examinations, 
their eventual illnesses being pointed out, their blood groups and 
blood factors being determined, etc. For propaganda purposes, as is 
done in all countries, we must use various pamphlets, displays, marks 
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Supplements for propaganf e^ndiSrff *™TQt the ^stion S 
financial initiative ff Tot^tlt SaW   -^^ n0t be left *> the 
the propaganda for recruitment!Ann-ansfusi0ft establishments.    In 
of »their blood being sSd^bvtfef8 '? muCh di*turbed by thWdea 
hospitals, while in feflity this onivT^^11 establishments g; the 
overhead expenses, including prooaSnda

Pre
+
SentS rei^sement for   ' 

necessary that the price of M£5 f    da Costs> and it is therefore 
finances. PriCe of blood be examined outside the model o? 

ous esJbHs^fntsdipoSrelL^ "*Pendi^re of bipod among the vari- 
the usage of blood on^he one hand T?*^ SUpp1^ <* eooEo£ £ 
mTSnt> U?6 °f blood on tte Xer.   TW^f' ^ perhaPs «" 5*fraü SITS ÄÄ 
-xon of blood substitutes rÄS^SSS £ Ä^ 
^^^tionjofM^ 

dicatioÄood^i3:^^ ^f6 and *PPJy, depending on in- 
Plasma     Blood plasma my^e prise^S^^ ^^es^nS good m liquid state, »n +« ^        ^    served for shorter Deri orte, ~-p + ,• 

?e isolate ver^s?ab e° f StS^ntf rfS^^ **£^Ä 
ft-brmogen, thrombin, fibrinoSn foJ   *T^ gamraa ^bulln* 
Whereas erythrocytes    liquid blood S?i antl-he™>Philic plasma). 
hemophUic piasma can be'prepSeTifalfin^ ^ SOme d^ei, anti- 
the better equipped stations; the orodn^nstl*utes "d in some of 

thrc^try^113^ ^^ °^Ä ÄÄ oTyÄ" 

publics contributing for this ™~     7 °f blood collected, all Re- 
globulin produced Mg^g^ T*t ^^ o} ^ 
the present expenditure thus amoSS™ *      ^ ^ar b^ abo*t 10,000 1. 
tion of albumin is also on thf? g to 0Ver *°>000 !•   The orooW 
Per year.    The production orLSE^' amounti^ to about loSS1 
modern constituents of ££>£ if™?**1™? as aPP^priate, of these 
the equipment has the caoacitv t«°* surficient> despite the fact Lf 
application is the resuTo^efLgnfknoTr    Their wSSeS? 
adea,a,

MOre attenfcion should be givS to tS^? °f theSe Products, 
adequate quantities of collected M!L        

he   Plasrna program».   With 
capacity of the equipment and f    l0°d °ne must »«*» full use of tS 
advantages for sto^Hnd^piSaS "£ ^^ pr™ ^heir 
transfusion services have W »™ Countries with advanced 
especially as regards tTslo^Tln?/"1^their usefulness! 
äth^meJti0n ttet ^ such cou^ 
Netherlands they are continuously work?nßoi^n,,tue ÜS aad'the 

7 working on the dehydration of blood 
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products, and their published works reveal that their supplies, are 
continuously replenished. In these countries research on the storage 
of these products is entrusted tö the highest centers for bloody 
transfusion. 

Intravenous Substitutes for Plasma. . v; 

The problem of plasma substitutes can never be studied apart 
from that of blood products. In our country there are being con- 
ducted at present only various physiological-crystalloid analyses, 
often in a very primitive manner, while many Eastern and Western^ 
countries have a considerable choice of fairly good plasma substi- 
tutes which are of particular importance in case of mass injuries. 

Personnel. 

The high specialization of work in transfusion establishments 
requires trained and experienced personnel. Knowledge of transfusion, 
not only of its scientific aspects but also its practical foundations, 
has spread rapidly during the postwar period and we would err were we 
not to apply it in everyday practice. It is necessary that responsible 
positions in transfusion establishments be filled by physicians and 
graduates of secondary medical schools who have completed the corre- 
sponding courses on transfusion. Part of the personnel in establish- 
ments for transfusion must consist of specialists; it is only this 
year that transfusion has been aligned with the other branches of 
specialization. Today there are only hp physicians working fulltime 
on transfusion in Yugoslavia; about ^6  physicians are working 
parttime, while graduates of secondary medical schools number 190. 

Courses on transfusion for physicians are organized in the 
Institute for Blood Transfusion of the People's Republic of Serbia; 
for secondary medical scl.ool personnel they are also offered in the 
Republic Institutes of Slovenia, Croatia and Macedonia. At present 
over 100 physicians and about 170 secondary medical school graduates 
have completed the courses. 

The scarcity and loss of personnel in transfusion service is 
due to various unattractive features of transfusion (recruitment of 
donors, laboratory work, field work, insufficient remuneration, etc.). 
The wish for specialization which directed many physicians to the 
classic branches of medicine will cease to be a cause for loss of 
personnel upon the establishment of transfusion as a speciality. 

In our opinion each station and every larger hospital should 
include a specialist on transfusion. It is already possible for many 
transfusion establishments to obtain proper hospital departments or 
compartments, i.e., the head of a station or section may participate 
on the professional staff of a hospital, receiving the same re- 
muneration as the other departmental heads, etc. It is necessary to 
draw up regulations prescribing the specific training required for 
personnel in the various responsible positions and functions m work 
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on t^SJ^f"SL^tfJr^t*ÄP ^ro***rt Of personnel or    ' 
sonnel, must be s{£^ health^" 1°" °f the^eed^ P- 
defense and the Yugoslav National A™,C0U

?
CI1S

> Jointly with civil 
transfusion personnel could toSn ^7*-,0ne must determine'how: 

As regards instructlc^t wmt    K™^16
 
in a &ive« situation, 

struction on transfusion insiLnnL * d*fficult *° strengthen^? 

training, 1#e. in ^ medical s™^slon ^, part of post-graduate ,     ---- —---w« xu oransru£ 
m full medical standing. 

^^logy^dRgSearch ln Tra„flfw<     . 

of PrÄ^Xtafe establishments and control 
newspaper Katlo^a^ No Jf^^ctions published in Se 
don?rf> P^^^HolToTlfuip°nt JH    

95J  (!#g-' exa*ination of 
teristics and control of S^?   products for transfusion, charac 
Jight state that working methodT fraction^ of plasma, etl.)   One 
depend on poor conditions and ?    re' in so far as this does not 
country; it is a fact, Z^t/^Ttt' ""J*** °Ver the ^dS 
respected and that they SWMO   * rules listed are little 
a new pharmacopoeia. hOUld be glven neater legality by means of 

prtlct£^iSIS^^;^^??lon e^P^nt is rather neglected 
sfSSClal economizing?to Ko^L^f1*^8 > due Ä      ' 
?h«   V° Prepare ^ansfusion instrul^cwledge'    The institutes 
lXetuta"SfUSiÖ? ^^i^entTX^hlLrJao?v ,l6S °f Preserves *>r J-nstitutes m Belgrade anri H„TO ■.WIU-cn iac-< facilities for this wn».v 

zation, and through it with +v,Q T * ™RJ Commission on StananwH 
nation.    In this fonnecSon if\- Internatio»al Committee on StSSdf 
country shall become a membeJ of t??fSSa^ t0 decide better oS 
fore, merely an observer? °f thXS cc™^tee or remain, as hSeto- 

slitutSV6? ™act°^rinur\1^ f^.bl00d ^*> Actors, stitutes for transfusion.    The orod»^   7i Prxmarily in the in- 
to be significantly below tne reoufr^T °f,test sera **■considered 
the creation of a stock.    This SnM      d!mand' especially asregards 
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recording of blood groups on personal identification cards. This is 
the first step toward mass assignment of blood groups to the popu- 
lation. Up to the presörit the reobrding of blood groups pertains only 
those obtained in the obligatory examination given to donors and 
recipients on occasion of taking äM giving blood. Mearattiile one 
must'settle as early as possible the q^ätioh whether the institutes 
for social security are obligated to carry the cost of determination 
of blood groups for their insured members who seek blood typing on 
their own initiative, and individually, in transfusion establish- 
ments, or for members of larger collectives who work in dangerous 
occupations (in mines, foundries, railroads, etc.) Financial means 
will not be available for a long time to come for a wider, mass 
determination of blood groups. The Republic institutes have the 
duty to bring a decision as to which transfusion establishments of 
a given Republic will be given authority to record blood groups in 
personal identification cards and what method is to be used for blood 
typing, it often being the case that blood groups are determined in 
a very superficial manner. 

In order to improve working methods and research, one must 
expedite the development of as large a number of well trained per- 
sonnel as possiblej next one must work out a program of specialization, 
maintain professional supervision, provide instruction and publish 
manuals on everyday work, etc. 

To research on the application of blood products to patients 
must be added a system of organization; our transfusion establishments, 
particularly the institutes, differ in this respect from institutions 
in foreign countries. In Eastern countries transfusion institutes are 
either connected with clinical departments or themselves possess hos- 
pital beds. In the West, regional institutes are linked through their 
personnel with medical faculties or transfusion institutes are connected 
with the national research council. In our country cooperation for the 
purpose of research is left to individual initiative and to the interest 
of clinical experts and specialists of institutes. 

Research on improving methodology is being carried out only in 
the Republic institutes. The reason for this is simple: only the 
institutes maintain a larger full-time staff and only they can afford 
to allocate modest financial resources for various research projects. 
Conclusive research work, which is of great importance in the solution 
of problems of transfusion, must in future be systematically planned, 
and for this purpose allocation of financial aid outside of indepen- 
dent sources is necessary. 

Research work must, at least in part, be given definite 
direction; we are in need of research on materials for transfusion 
equipment, on improvement of the production of test sera, on sub- 
stitutes for blood plasma, on the improvement of preservation of 
all blood constituents, on the study of new blood fractions, on 
the blood groups of the population, coagulations factors connected 
with preservation, various immuno-hematological and biochemical 
investigations of blood, etc. 

-9- 



In conclusion we might state that many problems of our trans- 
fusion service demand immediate solution and that the solutions of 
these questions lies outside the sphere' of activity of the trans- 
fusion service j .which thug far has. achieved much in the adoption of 
modern principlesi, Delay in the solution of at least the signifi- 
cant problems is ä hindrance to'"^'progressive development of this 
service, which should be equipped for fast and effective aid, not 
only in time of peace, but also in case of mass injury. 
Work accepted 9 June 1959» . ' 

10,189 -END- 
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