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The majority of laboratory tests, before they have been introduced to

clinical practice has been preceded by a number of observations and

discoveries of related pathophysiological phenomena. These observations

have been carried out by several investigators throughout centuries, and it is

almost impossible to claim the discovery of a certain laboratory test to a

single scientist. The above described statement applies to the erythrocyte
sedimentation rate (ESR). ESR is a simple, non-specific method which is
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widely used in patients to detect or estimate infection, inflammation,

neoplastic proliferation and other diseases.

The present paper described the life and achievements of Dr.Edmund

F.Biernacki. His contribution to the discovery and clinical application of

ESR remains almost unknown, despite the publication of his results in the

leading German and Polish journals. His works were done at the end of the

19th century but majority of contemporary medical handbook attributed the

early works on clinical application of ESR to Robin Fahraeus [l| and Alf

Westergren whose studies were done in the second and third decade of the

20th century [2-3]. In this year, the centenary of the first paper of Biernacki

on ESR is celebrated.

Dr.Edmund F. Biernacki was born on the 19th of December, 1866 in

Opoczno, a small Polish town in the Radom Province. At that time, Poland

was partitioned and Opoczno was located in the part belonging to Russia.

After an elementary school in Opoczno, Biernacki attended high schools in

Kielce and Lublin where he was an outstanding student М]. After

graduation (1884), he entered the Medical Faculty at the Warsaw

University. During his studies, he carried out research under Professor

Tumas. His work was very successful, and he published six papers still

being a student, all translated into German or Russian. One of them entitled

«In of saline subcutaneous infusions on changes in blood and

diuresis» was awarded the Gold Medal by the university [s].

After graduation (1889) Biernacki was appointed an assistant in the

Department of Medicine (so-called Department of Therapy) at the Warsaw

University under Professor Michal Zieniec. In a short time, he became

famous as a talented teacher and successful scientist. He received a grant
from сказа imienia Mianowskiego» («The Mianowski Foundation») for

further education in foreign universities. In the next year after graduation,
Biernacki visited such famous departments as those at the University of

Heidelberg under Professor Erb, Paris under Professor Charcot and Giessen

under Professor Riegele. Upon return, he became a senior assistant in the

Department of Medicine at the Warsaw University, and continued his

scienti activity. During his second travel abroad, he worked in the

Department of Physiology in Heidelberg under Professor Kühn, where he

investigated the effect of high temperature on digestion. From Heidelberg
Biernacki came to Paris and studied new methods of investigation of gastric
juice in the laboratory of Professor Hayem. On the way back to Poland, he

visited the laboratory of Professor Riegele in Giessen and investigated

gastric function in humans 16,7]. The next year in Warsaw was very

successful for Biemacki. His interest was concerned with the application of

physiological methods to various fields of internal medicine and neurology.
In this year beside his discoveries on ERS, he published a valuable paper on

anesthesia of the ulnar nerve in patients with tabes [B,9]. This sign is

known as the Biernacki's sign.



In 1897, he left the university and became a head of the municipal hospital

in Wola, a quarter of Warsaw. The cause which prompted him to move

from the university was unclear. Probably intensification of russification of

the school of medicine stimulated him to create more independent and

more Polish research centers on the basis of the municipal hospital [IOI.

His efforts were only partially successful. He was able to establish a

research laboratory in the hospital but conditions of investigations there

were difficult. In 1902, Biernacki decided to move to Lwöw (now Lvov, the

Ukraine). In that time it was a part of the Austrian Empire where conditions

of living and freedom for Poles were better than in Russia. After nostrifica-

tion of his Russian diploma and so-called habilitation (thesis presentation
and examination for the docent degree), he became an associate professor
of general and experimental pathology at the University of Lwöw.

During summers to improve his financial situation, he practiced medicine

in one of the most famous spas, Karlsbad (now Karlove Vary, Czech

Republic). On lanuary 29, 1908 the Medical Faculty in Lwow granted
Biernacki the title of professor but the Austrian Imperial Ministry refused to

give him paying position so until the last days of his life he was employed
as an associate professor [lo]. Biernacki died suddenly in Lwow on

December29, 1911 at the age of 45.

Ancient Creeks and Romans as well as Renaissance physicians observed a

phenomenon related to ESR. They knew that blood obtained from blood

letting, a common method of treatment of these times, left in a container in

some cases separate into upper layer, the buffy coat. The appearenceof this

layer was associated with inflammation and the buffy coat was called

«crusta phlogisticas or «стяг in "! Formation of the buffy coat

resulted from a rapid sedimentation of erythrocytes in blood with

subsequent clotting of the white-yellow upper layer. It occured in patients
with certain disorders and had not been found in healthy individuals.

The first clear description of the buffy coat formation, reported as the

inflammatory pellicle which reveals its relationship to subsidence of the red

globules belongs to Richard Davies, an English physician and polymath
[l2]. He made his observation in 1748 and published it in 1760 [l3]. A few

years later, William Hewson (1739-1774) confirmed the relation of the

buffy coat formation to sedimentation of erythrocytes |l4|. More detailed

investigations were carried out by German scientist Herman Nasse of Bonn

Ils]. He suggested that a decreased level of was responsible for

delayed sedimentation and he made some observations of the relationship
between diseases and these phenomena.

In 1894 a quantitative method for measurement of ESR and its clinical

application was described in detail by Edmund Faustyn Biernacki. The first

observations on sedimentation of erythrocytes were done by Biernacki

during his studies on the volume of red blood cells.
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Title-page of the first Polish paper of Biernacki onerythrocyte sedimentation rate

(Gazeta Lekarska 1894, vol. 14, р. 274)
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Title-page of the first German paper of Biernacki on erythrocyte sedimentationrate

(Zeitschrift fur physiologische Chemie 1894, vol. 19, p. 179)
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He compared various methods of determination of the total erythrocyte

volume, including so-called spontaneous sedimentation. During these

studies, he found that the rate of sedimentation varied in association with

some pathological states |l6, 17]. He was the first who paid attention to the

rate of sedimentation contrary to earlier studies focused on features of the

sediment only.

In further studies, Biernacki described accelerated sedimentation in patients
with various fever states, rheumatism, anemia, chronic nephritis, uremia,

tuberculosis, pneumonia, influenza and indicated the practical value of the

method. He also elaborated technical aspects of the measurement, and

designed a special cylinder for this purpose. Using this cylinder, the results

could be read in millimeters of the sediment, in volume of the sediment or

expressed as a percentage of the total volume of sediment after 24 hours.

Biernacki recommended reading after a half hour and after one hour for

practical application of ESR. He used venous blood and prevented

coagulation by additionof a small amount of sodium oxalate in substantia

l18(22I. In 1906, he reported modification of his method which could use

smaller volumes of blood [cited after 7|. lt was of importance because

before the first world war venous blood drown with a syringe was relatively

uncommon, and blood was obtained by puncture of the finger tip.

In a топ time the discovery of Biernacki was included into leading
hanrboolxs of hematology 1231. The first paper of Robin Fahraeus

(1888-1968) was published in Swedish in 1918 [24]. He tried to apply the

ESR for early detection of pregnancy. This paper was followed by two

others which contained the history of the ESR and analysis of electrostatic

mechanism which may be responsible for sedimentation of erythrocytes
|2s‚ 26!. Fahraeus also described the works of Biernacki. Fahraeus did not

consider himself the discoverer of ESR, and together with Alf Westergren
(1891-1968) contributed to popularization of this method in clinical

practice 1271. Unfortunately, in many modern handbooks of medicine, the

discovery of ESR is unjustly attributed to Fahraeus and the studies of

Biernacki published still in 19th century are forgotten, although all of them

appeared in major Polish and German journals of medicine and physiology.

The aim of this paper is not to diminish the value of works of Biernacki's

successors but to indicate this forgotten place of Biernacki in the historical

chain of discoveries which lead to wide application of ESR, one of most

common laboratory test of the contemporary medicine.

SUMMARY

Dr. Edmund Faustyn Biernacki was born on December 19, 1866 in

Opoczno (Radom Province, Poland). He graduated of the Medical Faculty
of the Warsaw University (1889), and continued education in Heidelberg,
Paris and Giessen. He worked in the Department of Medicine at the
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Warsaw University and the Wola Municipial Hospital in Warsaw. ln 1902,

he moved to Lwow University. Biernacki died on December 29, 1911 in

Lwöw.

In 1894, Dr. Biernacki described the quantitative method for measurement

of erythrocyte sedimentation rate and its clinical application. His works

were forgotten despite that they were published in major German and

Polish journals.
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