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Bloodletting. Dead end in medicine
or an endless inspiration for modern

nephrology? Part 1

Nowadays bloodletting is used as a treatment for
polycythemia and hemochromatosis. However, for
centuries it was used to treat numerous other dis-
eases, mostly without any justification. The idea of
bloodletting was to remove the excess of one of the
humors — blood. Indeed, in patients with hyperten-
sive crisis or acute heart failure, the removal of fluid

In this article, I provide a couple of ex-
cerpts from the literature. Trying not to ruin
the fun of guessing the authors, I provided
their names at the very end.

INTRODUCTION

Bloodletting is usually treated as bizarre,
ineffective, and harmful therapy known from
the history of medicine [1-5]. Although it is
still used to treat polycythemia and hemo-
chromatosis, it is considered a sham in other
indications [2, 5, 6]. Similar views are held to
related therapies in traditional medicine such
as leech therapy or ‘bloody’ cupping [7, §].

As an educated and experienced ‘conven-
tional’ physician of Western medicine, I would
like to put my prejudice aside and reflect on
the real value and risk of bloodletting.

HISTORICAL OUTLINE — THE BEGINNING

The European history of bloodletting
dates back at least 2500 years ago [6, 9]. It
was described in the work of Hippocrates (ca.
460 BCE-370 BCE), Aulus Cornelius Celsus
(53 BCE-7 BCE), and Galen (ca. 129 CE—ca.
200 CE) [3, 4].

excess could lead to an improvement. Bloodletting
has now been replaced by diuretics and ultrafiltration,
which are essential parts of extracorporeal renal re-
placement therapy. This article provides an overview
of the history and physiological basis of bloodletting.
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However, the real origins of this method
are lost in the mists of time [4]. We can find
scenes of bloodletting in Homer’s Iliad and
Herodotus’s Histories [3, 4, 9]. We know that
it was practiced by ancient peoples of Mesopo-
tamia and Egypt more than 1000 years before
the common era [2, 4, 5, 9]. Bloodletting was
not uncommon in Jewish, Arabic, Chinese, or
Indian medicine [4, 9] and was also practiced
by the Mayans [2, 10], African tribes, and in-
digenous people of Tasmania and Fiji [9].

Given the widespread use of bloodletting,
it seems that there were no cultural or time
limits in its application. Perhaps one author’s
observation that bloodletting is ‘as old as hu-
manity itself’ is true [6].

In ancient times, bloodletting was prac-
ticed by the medics who were well-educated;
later by clerics in Europe until 1163 AD
when, during the Council of Tours, Pope
Alexander III proclaimed a decree prohibit-
ing the clergy from such practices [11]. Since
then, bloodletting and other minor surgical
procedures were mainly practiced by bar-
bers. It was also when: ‘the morals of the
workers fell to a low ebb comparable only to
their competence’ [4].



A testimony of practicing barbers can be
found in the 17"-century novel:

“(...) in that region there were two villages,
one so small it had neither an apothecary’s shop
nor a barber, and another one nearby that did.
So, the barber from the larger village served the
smaller one; and in the latter village there was
a sick person who needed to be bled and another
who needed a shave, and for that reason the bar-
ber had a basin made of brass with him” [12].

TRADITION AND INSPIRATION

In the history of humanity, bloodlet-
ting has always been the domain of educated
classes initiated into this difficult art, which is,
of course, burdened with the risk of numerous
complications. Those procedures were associ-
ated with risk of injury to the nerves or arter-
ies, so some anatomical knowledge was nec-
essary — that of an educated physician or an
agile barber [9]. One of the described sequelae
was an arteriovenous fistula [13]. Arteriove-
nous fistulas are considered a significant pa-
thology because they interfere with physiologi-
cal blood circulation. However, today we know
that it is possible to live for many years with
arteriovenous fistulas; moreover, chronic he-
modialysis patients can live precisely because
they have such fistulas.

It is probably unlikely that Cimino and
Brescia were inspired by this complication of
bloodletting when planning to create the first
fistula for dialysis, but they were probably
aware that the accidental combination of an
arterial and venous vessel does not necessar-
ily have an adverse effect on the patient. To-
day, we know even more; in several articles
published in recent years, it has been shown
that creation of an arteriovenous fistula can
slow progression of renal failure [14, 15]. This
is probably due to improved renal blood sup-
ply as a result of a decrease in peripheral re-
sistance. In some patients, such a fistula has
a positive effect on the circulatory system. On
the other hand, harmful effects of arteriove-
nous fistulas on the health of chronic dialysis
patients are an important factor influencing
their life expectancy [16].

Over the centuries and across various cul-
tures, bloodletting took different forms. There
were many tools for cutting the skin, and blood
was collected in various vessels, such as the
copper basin mentioned above. For this rea-
son, in addition to descriptions of bloodletting
in the literature, there are also many artifacts
used for bloodletting.

In Western medicine, we also have evi-
dence of bloodletting. One of the most pres-
tigious and oldest medical journals dating
back to 1823 is the Lancet, whose name comes
from a tool used for bloodletting (from the
Latin lancet, little lance) [1]. Another highly
respected and prestigious journal, the New
England Journal of Medicine was first pub-
lished in 1812, and the very first published
article was titled ‘Remarks on angina pecto-
ris’ and included a discussion of the impact
of bloodletting on the course of the disease.
The patient described in this article did not
survive [17].

BLOODLETTING AND THE HUMORAL THEORY

Considering the role of bloodletting in the
history of humanity, a few questions should be
asked. If this method has been used for hun-
dreds of years, then it seems reasonable that
there must be some evidence that this treat-
ment was effective at least in some patients?
If so, why? What was the purpose of bloodlet-
ting — removing excess blood or any harmful
substances contained in it? According to Hip-
pocrates, the rationale for bloodletting was re-
moving excess blood, one of the four body flu-
ids, or ‘humors’ [9]. Blood, if it was in excess,
was supposed to be harmful. In the Talmud, it
was written even more radically: I, blood, am
the cause of all sickness’ [18]. As a reminder,
the other three body fluids (humors) that were
thought to cause diseases included yellow bile,
black bile, and phlegm [19].

Explaining the causes of diseases by an
excess of one of the four fluids is insufficient
in the 21* century although in some ways this
concept is still alive. The humoral theory,
which survived for more than 2000 years in
Western medicine [2, 9], also had an impact
on Eastern medicine; in turn, Eastern medi-
cine inspires many European physicians even
today. We can read about the humoral theory
today in the official WHO publications on the
so-called ‘Unani medicine’ [20].

IS THE LOSS OF A SMALL AMOUNT OF BLOOD
A PATHOLOGY OR PHYSIOLOGY?

Blood loss is commonly thought of as
a pathology and so bloodletting, in principle,
should be considered harmful. However, in
the history of humanity, the loss of a small
amount of blood was the norm. Women lose
blood during menstrual cycles and childbirth.
For centuries, men bled to death as a result of
minor injuries due to fights, hunting, or physi-
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cal work. Exposure to blood-sucking parasites
was also common.

Life close to nature, deprived of modern
comfort, was a life in which blood was often
lost. The common presence of blood in the his-
tory of humanity is illustrated by the following
excerpt:

There is a particular kind of science that
exists on these sorts of estates — the science of
coaxing out bloodstains. For centuries it has
been taught to future wives and mothers. If a uni-
versity for women ever came about, it would be
the most important subject. Childbirth, menstru-
ation, war, fights, forays, pogroms, raids — all
of it sheds blood, ever at the ready just beneath
the skin. What to do with that internal substance
that has the gall to make its way out, what kind
of lye to wash it out, what vinegar to rinse it with?
Perhaps try dampening a rag with a couple of
tears and then rubbing carefully. Or soak in sa-
liva. It befalls sheets and bedclothes, underwear,
petticoats, shirts, aprons, bonnets and kerchiefs,
lace cuffs and frills, corsets, and sukmanas. Car-
pets, floorboards, bandages, and uniforms [21].
Humans have evolved over millennia while be-
ing exposed to frequent blood loss. So maybe
this lack of blood loss is unfavorable? After
all, honorary blood donors are healthy people,
and multiple blood donations do not cause
deterioration of their health [6], while many
possible complications of blood donation are
fortunately rare [22]. Interestingly, the typical
volume of blood collected at blood donation
centers, 450 mL [23], is about the same volume
of blood lost during single bloodletting (in the
English literature it was usually one pint) [4].
We also consider professional athletes to be
very healthy, even though they can lose blood
as a result of injuries or endovascular hemoly-
sis [24].

Even if the loss of a small amount of blood
does not bring health benefits, it was and still
is so commonplace that it is hard to say that it
always leads to significant pathologies. Blood
was common in everyday life and was always
treated in a special way — after all, it was the
only substance of its kind; ‘Blut ist ein Ganz
besondrer Saft/Blood is a very special juice’, as
Mephistopheles described it in Goethe’s im-
mortal work [25].

WHAT IS THE PHYSIOLOGICAL BASIS
OF BLOODLETTING?

A method that was used for centuries
could not be completely ineffective and cer-
tainly not always harmful. Also, there must
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have been cases of spectacular healing, which
prompted physicians to repeat this procedure
in other patients. Of course, the physicians
were aware of the limitations and dangers of
this method. As described in The dictionary of
general medicine, surgery and the art of raising
cattle, or the village doctor: ‘The art of medicine
does not have a treatment more effective than
bloodletting for many diseases. But this type of
treatment, which can be so salutary in the hand
of a prudent physician, [...] is a deadly sword
when used indiscernibly and only by a blind hab-
it’ (translated from original polish version) [13].

The idea of removing excess blood or
blood-containing abnormal or excessive sub-
stances can be considered the theoretical
basis of bloodletting. The primary contrain-
dication would be the lack or deficiency of
one of blood ingredients (therefore, blood-
letting was not used in young children and
elderly people who have less blood) [13].
What are the blood ingredients and what can
be removed by bloodletting?

Blood accounts for about 7% of the hu-
man body and has a volume of about 5 to 6 li-
ters. On average, 44% of blood is red blood
cells. The plasma consists of 90% of water and
8% of protein. There are numerous substanc-
es in the plasma such as glucose, amino acids,
fatty acids, electrolytes, and many others, in-
cluding toxins — like endogenous uremic tox-
ins or exogenous toxins consumed with food
[26]. Bloodletting can be used to remove ex-
cess water, red blood cells, proteins, and other
substances found in plasma.

REMOVING EXCESS WATER

The main component of blood is water.
As it is known, the correct amount of water in
the body is necessary for good health, and its ex-
cess can accompany many diseases. For millen-
nia, one of the most severe diseases was dropsy.
Until William Withering introduced the use of
digitalis in 1785 [27], and later when in the 20
century diuretic agents were discovered, dropsy
was incurable.

No wonder that healing of dropsy was
one of the greatest of Jesus’s miracles, in ad-
dition to healing of other hopeless cases such
as blindness or claudication. In addition, Jesus
performed this miracle on the Sabbath, which
proves that without immediate help the pa-
tient would most likely not have survived:

One Sabbath, when Jesus went to eat in
the house of a prominent Pharisee, he was be-
ing carefully watched. There in front of him was



a man suffering from abnormal swelling of his
body. Jesus asked the Pharisees and experts in
the law, “Is it lawful to heal on the Sabbath or
not?” But they remained silent. So taking hold
of the man, he healed him and sent him on his
way. Then he asked them, “If one of you has
a child or an ox that falls into a well on the Sab-
bath day, will you not immediately pull it out?”
And they had nothing to say [28]. Unfortunate-
ly, as far as dropsy is concerned, bloodletting
could help only very little. The loss of several
hundred milliliters of blood could not change
the fate of patients with severe fluid overload
and resulting heart failure. However, it could
bring them temporary relief in terms of short-
ness of breath, which was probably thought to
be a confirmation of the effectiveness of this
method and prompted further bloodletting
sessions, until inevitable death. In the case
of patients with cirrhosis or nephrotic syn-
drome, however, such treatment could only
cause harm.

Definitely more spectacular effects must
have been seen in patients with pulmonary
edema. Bloodletting was used intuitively or de-
liberately and undoubtedly saved many human
lives. After learning the physiology and pathol-
ogy of circulation, it was used many years after
World War II as recognized therapy. In the Pol-
ish literature, there is a beautiful, although tragic,
description of treatment for pulmonary edema:

I was breathing hard, grasping for air with
my mouth wide open, I was getting some nasty
whistles out of my throat. I reached the door of
the sanatorium and completely exhausted sat
on the steps. Returning from the walk, the pa-
tients dragged me to the stairs and took me to the
nurses’ office. Someone ran for the doctor. I was
lying down and choking. I couldn’t breathe.
The doctor, who came in a hurry, thought for
a while and decided to put a thick needle in
my straightened arm. A narrow, dark stream of
blood flowed down into a glass. I suffocated.
Between wheezing breaths I shouted — “Mom!
— and — I don’t want to die!” When the glass
was filled with blood, I felt relief. My breath was
coming back [29]. Nowadays, thanks to diuret-
ics, bloodletting for pulmonary edema is not
used anymore. However, in the case of a pa-
tient with anuria, if there is no possibility of
immediate dialysis, and the patient is dying
of choking, this can still be the only solution
[6], except for a sitting position and applying
a compression band. Medicine is changing rap-
idly; treatment of acute heart failure with com-
pression bands today sounds definitely archaic,

but, in the 1970s, it was still the subject of se-
rious research [30]. Also, there was a discus-
sion about the superiority of bloodletting over
a tourniquet on the pages of the respectable
New England Journal of Medicine [31].

The volume of circulating blood deter-
mines arterial pressure. At a time when anti-
hypertensives had not been discovered, blood
loss could effectively lower blood pressure and
help in hypertension emergencies such as in
cases of neurological complications. Certainly,
it must have improved headaches in patients
with hypertension. This is exemplified by an-
other excerpt:

The first case was a gentleman of this city,
about forty years of age. When he came under my
care he was engaged in commercial purchases, in
which he had overtaken his brain; was a man of
short statue, short neck, and very tribal. Was at-
tacked during the extreme heat of summer, with
active determination of blood to the brain; there
was profound coma with extreme dispersion to
the vessels of the face, which was turgid with
blood; there were also violent conversions. The
pulse was full and bounding. I opened a vein
in the arm, and bled him copiously. He imme-
diately regained his consciousness, the convul-
sions ceased, and the ceremonial functions were
restored to their normal condition [32].

INSPIRATIONS

For hundreds of years physicians and
barbers attended to patients with hypervol-
emia. They were undoubtedly aware that the
cause of the disease was an excess of water. It
is reflected by the Polish term puchlina wodna
(literally ‘water swelling’). The English word
dropsy also relates to water. The word ydropsy
(idropsie) in Middle English was derived from
Old French idropsie, which in turn came from
the Greek word hydraps related to hydor mean-
ing water [33].

For centuries, it was technically impos-
sible to remove water from blood while leaving
out the other components. Currently, water
can be removed from the body using one of
the extracorporeal methods or with diuretics.

During slow continuous ultrafiltration
(SCUF), blood flows through a semi-perme-
able membrane, which filters deproteinized
plasma, and the other blood components are
returned to the body. In SCUF, ultrafiltration
is not accompanied by diffusion, and thus it is
not a type of renal replacement therapy but
rather a dehydration method. SCUF is a meth-
od of choice in patients with heart failure with
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preserved renal function. However, renal func-
tion is usually compromised in patients with
heart failure leading to cardio-renal syndrome,
and in such cases, the method of choice is con-
tinuous veno-venous hemofiltration (CVVH)
or intermittent hemodialysis (IHD). In CVVH,
the total ultrafiltration volume is much higher
compared with SCUF, and the use of replace-
ment fluid is necessary. Therefore, it allows not
only for removal of excess water but also ure-
mic toxins [34, 35].

SCUF resembles bloodletting for hyper-
volemia or hypertensive crisis and would cer-
tainly be favored by barbers. For more subtle
physicians, another way of removing water
would be more suitable such as diuretic drugs.

The history of putative diuretic drugs is as
long as the history of medicine itself; however,
the history of effective strong-acting diuretics
is much shorter. The first ‘functional’ diuretic
was digitalis (foxgloves). The leaves of this
beautiful plant, when taken in small amounts,
cause increased diuresis in patients with drop-
sy due to heart failure. The increase in diuresis
was a result of the plant’s positive inotropic ef-
fect on the heart muscle. Unfortunately, digi-
talis is toxic in excessive amounts, and to date,
it is a perfect example of a drug with a narrow
therapeutic index, which is reflected by Parcel-
sus’ words ‘Sola dosis facit venemum’ (lit. only
the dose makes a poison).

Classic diuretics, i.e. carbonic anhydrase
inhibitors, thiazides, loop diuretics, and po-
tassium-sparing agents are substances that
have achieved incredible success and popular-
ity in medicine. Undoubtedly, they are one of
the most commonly used drugs. Even a brief
discussion of those drugs would go beyond
the scope of this article. However, three new
substances have joined this group of miracle
drugs, and they are worth mentioning.

The vasopressin V2 receptor antagonists
are called vaptans. Theoretically, they are
ideal diuretics because they are the only ones
that do not have a natriuretic effect but only
an aquaretic one; in other words, they increase
excretion of water but not sodium. Interest-
ingly, the greatest hopes with those drugs are
associated with their pleiotropic effect due to
lowered intracellular cyclic adenosine mono-
phosphate (cAMP) concentration in renal tu-
bular cells [36]. One of the drugs in this group,
tolvaptan, is the only drug to slow progression
of adult polycystic kidney disease [37].

The second new group of drugs acting on
the renal tubules is gliflozins, i.e. sodium-glu-
cose co-transporter 2 (SGLT2) inhibitors. By
blocking SGLT2, those drugs also reduce the
reabsorption of sodium in the proximal tubule.
Inhibition of sodium reabsorption in the proxi-
mal tubule, by affecting tubulo-glomerular
feedback, is responsible for pleiotropic prop-
erties of flosins, primarily their nephroprotec-
tive effect [38].

The third drug raising hopes among ne-
phrologists is finerenone, which is classified
as a potassium-sparing diuretic or aldosterone
antagonist. Vaptans, gliflozins, and finerenone
are new drugs in nephrology, and each of them
belongs to the family of diuretics.

Diuretic therapy is a basic component of
treatment for cardiovascular and renal dis-
eases. If we cannot imagine ourselves being
doctors without diuretics and extracorporeal
renal replacement therapy, we can under-
stand why our predecessors did not imagine
medicine without bloodletting. Or we have
no imagination.
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