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UREMIC BLEEDING: A CONCISE REVIEW

UREMIK KANAMA: KISA BIR INCELEME

Sinasi SALMAN

SUMMARY

Almost all uremic patients have a bleeding diathesis which becomes a problem during in-
vasive procedures such as surgery, biopsy and catheter placement. Intracranial bleeding, per-
icardial tamponade and gastrointestinal bleeding are the other life threatening clinical pres-
entations. Pathogenesis of uremic hemorrhagic diathesis is not totally clear. A complex
platelet dysfunction with abnormal platelet vessel wall interaction is claimed to be the main
cause. Uremic toxins are shown to be responsible. Adequate dialysis may correct prolonged
bleeding time, but fails at times. The incidence of uremic bleeding has been reduced by kid-
ney transplantation, better management of anemia with recombinant human erythropoietin,
and the use of desmopressin (DDAVP), cryoprecipitate, conjugated estrogens. In this article
underlying pathophysiology; prophylactic and therapeutic approaches are reviewed.
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OZET

Tim tiremik hastalarda cerrahi, biyopsi ve kateter yerlestirme gibi invaziv uygulamalarda
problem yaratabilecek kanama egilimi vardur.

Uremik Hastalarda kafa ici kanama, perikard tamponad: ve gastromtestmal kanama yagsami
tehdit eden tablolarin basinda gelmektedir.

Uremik hemorajik diyatezin patogenezi bilinmemektedir. Ana neden olarak trombosit dis-
fonksiyonu ile’ trombosit-damar duvari iligkilerindeki bozukluklar diisiiniilmektedir. Uremik
toksinler sorumlu tutulmustur. Yeterli diyaliz uzamis kanama zamanini kisaltabilmektedir.

Bobrek nakli, rekombinan insan eritropoentin'iyle anemiyi giderme, desmopressin
(DDAVP), Kryopresipitat ve konjiige Ostrojen kullanimiyla tiremik kanama sikhigi azalti-
labilmektedir.
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Many of the clinical presentation of
uremic bleeding pose life threatening condi-
tions (Table 1). An occult massive bleeding

TABLE 1. Various clinical presentations of uremic bleeding (3,10)

Ecchymoses, purpura

Epistaxis

Bleeding from invasive procedures (Surgery, catheter placement, biopsy)
Hemorrhagic pericarditis (Pericardial tamponade)

Hemorrhagic pleural effusion

Gastrointestinal hemorrhage

Intracranial bleeding (Subdural hematoma, subarachnoid bleeding)
Retroperitoneal bleeding ( Spontaneous or after invasive radiology)
Spontaneous subcapsular hematoma of the liver

Ocular hemorrhage

Uterine hemorrhage

such as pericardial tamponade or gastroin-
testinal bleeding should be ruled out in a he-
modynamicaly unstable uremic patient.
Manifestations can be severe in patients
with intracranial bleeding and gastrointesti- .
nal bleeding (1). Subdural hematoma may
mimic dialysis disequilibrium syndrome (2).
Gastrointestinal bleeding occurs with great-
er frequency and is associated with a higher
mortality in patients with renal failure than
in the general population, and upper gas-
trointestinal hemorrhage is the second lead-
ing cause of death in acute renal failure. (3)

PATHOPHYSIOLOGY OF UREMIC
BLEEDING

The normal physiologic response to the
vessel injury begins with local vasoconstric-
tion. Primary hemostasis requires three criti-
cal steps: 1. Platelet adhesion, 2. Granule re-
lease, 3. Platelet aggregation (4). In the first
step endothelial cells secrete von Willebrand
factor (vWF) which binds to subendothelial
structures and platelet GRIb receptor mole-
cules; by this way platelets are attached to
the sites of endothelial disruption. In the sec-
ond step platelet adhesion triggers release
of various mediators such as ADP and TxA2
which stimulate further aggregation and
vasoconstriction. Fibrinogen binds platelets

to each other, but activation of platelet
GPIIb-IlIa receptor molecule is essential for
this binding and also to support irreversible
adhesion to surface bound VWF (5). Finally
platelet interaction with coagulation factors
leads to generation of thrombin which acti-
vates fibrinogen to form fibrin and thus sta-
bilize fibrin clots (6).

Platelet dysfunction of uremia is multi-
faceted (Table 2). Platelet count is usually

TABLE 2. Factors involved in uremic bleeding diathesis. (2,3,5,7,8,10,16).

Factors related to vessel wall
Enhanced prostacyclin production
Enhanced nitric oxide production
Decreased production of largest vVWF multimers
Factors related to platelets
Low levels of serotonin and ADP
High levels of cAMP
Defective cyclooxygenase activity (reduced ability to generate thromboxan

Abnormal mobilization of platelet Ca
Defective activation of GPIIb-Illa receptors
Factors related to blood
Anemia
Altered blood rheology (deranged redial transport of platelets)
Altered ADP transfer from erythrocytes to platelets
Uremic toxins (guanidinosuccinic acid, phenol, phenolic acid, urea, etc.)

normal or slightly low. It has been suggest-
ed that uremic patients have a complex
platelet dysfunction and an abnormal plate-
let- vessel wall interaction. Radio- ligand
studies indicate an impaired binding of fi-
brinogen to adenosine diphosphate (ADP)
stimulated uremic platelets (7). In particular ’
the ability of the vessel wall to generate a
potent antiaggregatory substance , prostacy-
clin (PGI ) increasses in uremia and also en-
dothelial cells seem to generate an abnormal
factor VIII/vWF. The largest vVWEF- pollym-
ers, which are primarily responsible for ad-
hesion process is found to be deficient in
uremic patients although serum vWF level
is usually high or normal. furthermore,
some studies demonstrated a defective inter-
action of von Willebrand factor to glycopro-
tein Ilg-Illa responsible for a reduced
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spreading of uremic platelets adhering to
subendothelium (5,7,8). Platelets from urem-
ic patients show abnormal adhesive func-
tion, a reduced aggregating response to
ADP, epinephrin and collagen; and an al-
tered arachidonic acid metabolism. Numer

ous biochemical changes in platelets have
been reported,including reduction in seroto-
nin and ADP, elevation of cyclic AMP and a
reduced ability to generate thromboxane Ap.
Anemia causes bleeding tendency probably
due to deranged radial transport of plate-
lats, decreasing their contact with the endo-
thelium (9,10). Blood loses from gastrointes-
tinal tract, menstrual blood loses, blood
draws during dialysis and blood losses in
the dialyzers after each treatment amounts
to around 2.5 liters of blood per year for an
average dialysis patient (2). This figure does
not include occasional large losses caused
by surgical procedures or bleeding from ac-
cess devices. Recent studies suggested that
abnormal production of nitric oxide (NO) is
also involved in uremic bleeding tendency.
(3,10,11). A specific inhibitor of nitric oxide
formation, L - NMMA. (N - monomethyl - L-
arginine) completely normalized the pro-
longed bleeding time of uremic rats (10,11).
NO is a potent vascular relaxing factor and
it may to some extent counter the vasocon-
striction that follows vessel injury (3). NO
also is shown to inhibit the platelet adhesion
to vascular endothelium by elevating intra-
cellular cyclic GMP. Some evidence was ob-
tained that white blood cells might also play
a role in blood coagulation; white cells have
the property to express different types of
clot-promoting activites, the so- called pro-
coagulant activity (12). The hemostatic de-
fect appears to be caused, at least in part, by
dialyzable uremic toxins, since dialysis tran-
siently improves or even completely corrects
the prolonged bleeding time and the clinical
bleeding tendency. Urea, creatinine, guanid-
inosuccinic acid, phenolic acid, and parathy-
roid hormone have been studied. Various
dialyzable toxins and high circulating levels
of parathyroid hormone have all been cau-

sally related to uremic platelet dysfunction.
Dialysis may also contribute to the uremic
bleeding tendency. The interaction between
blood and artificial surfaces may induce
chronic activation of platelets, leading to
their dysfunction (10). Heparin, used to ob-
tain systemic anticoagulation, in a minority
of patients can induce platelet activation

~ and thrombocytopenia (10). This picture is

called heparin associated thromboembolism

. or white clot syndrome (13).

DIAGNOSIS OF UREMIC BLEEDING

Various tests have been used to assess
the bleeding tendency in patients with ure-
mia, but only the bleeding time has been
useful in separating bleeders from nonbleed-
ers (9,14). Although it is a highly valuable la-
boratory test, the bleeding time is prone to
give both falsely abnormal or falsely normal
results when performed with improper tech-
nique (15). When BUN is greater than 60
mg/dl, or creatinine greater than 6.7 mg/dl
bleeding time is significantly prolonged (16).
Sometimes prolongation of bleeding time
may nat be due to uremia it self. For exam-
ple high doses of penicillins, cephalosporins

. and related antibiotics, including penicillin

G, carbenicillin, ticarcillin, ampicillin and
moxalactam, cause prolongation of bleeding
time and interfere with platelet function by
binding to platelets and blocking recogni-
tion of platelet membrane agonist receptors
(16). Propranolol and other B-adrenergic
blockers induce a mild qualitative platelet
defect in some patients by unknown mecha-
nism. Alcohol, which by itself does not af-
fect the bleeding time, enhances the effect of
aspirin an prolongation of bleeding time
(15). Aspirin's damage to the platelets is irre-
versible. It inactivates the cyclooxygenase
enzyme in the platelets don't carry neces-
sary organelles and nuclear information

. they can not regenerate this enzyme and

prolonged bleeding time usually persists for
to 10 days which is roughly equal to the life
of a thrnombocyte in the circulation.
DDAVP (Desmopressin) can reverse this as-
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pirin effect (6). Non steroid antiinflammato-
ry medications also may cause platelet dys-
function and the duration of this dysfunc-
tion is related to the half-life of the
medication in the serum.

PREVENTION OF UREMIC
BLEEDING

It is safer to prevent uremic bleeding
than to treat. A complete set of coagulation
profile including bleeding time should be
obtained before any invasive procedure.
Bleeding tendencies due to hepatic failure or
other causes should also be corrected. If
bleeding time is prolonged it should be cor-
rected with DDAVP before the invasive pro-
cedure especially in high risk patients. Phy-
sicians should be selective about the type
and technique of the surgical procedure to
minimize the surgical trauma. In the process
of a line placement lateral searching move-
ments under the skin with a trochar needle
should be avoided, because this action may
readily cause rupture of many small subcu-
taneous venules. Patients undergoing elec-
tive surgery should be advised to avoid as-
pirin and nonsteroid anti inflammatory
medications for at least one week prior to
operation (15). Adequacy of renal replace-
ment therapy should be checked. Patients
who don't receive adequate dialysis tend to
bleed more. Patients should get good dialy-
sis before surgery preferably without hepar-
in. Heparin anticoagulation with protamin
reversal, minimal heparin, use of prostacy-
clin, regional citrate anticoagulation are the
alternative methods during dialysis. If hep-
arin is used the surgeon should be informed
about its dosage and the time given. Even
regional heparinization is used rebound
heparin effect should be expected during
surgery (2). Before surgery a threshold of
hematocrit between 27 and 32% has to be
reached for bleeding time to become normal
or nearly normal. Autologous blood storage
for possible autotransfusion during periop-
erative period should be considered espe-
cially for patients who are transplant candi-
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dates to avoid sensitization and infectious
risks. Dialysis patients usually get rcombi-
nant human erythropoietin (thEPO) therapy
and tend to have iron defiiency due to high
rate of iron utilization, so iron stores should
be checked and replaced if needed. Patients .
who are getting erythropoietin treatment
and maintaining relatively normal hematoc-
rit levels usually do not have bleeding prob-
lems during perioperative period. Invasive
procedures in infected areas should be
avoided, because infection increasese bleed-
ing tendency, and it is very hard to control
bleeding in an infected area until infection is
eliminated. Sticking to aseptic technique will
eliminate infective complications and the ne-
cessityl for antibiotic treatment which may
also cause platelet and vascular dysfunc-
tions. If a patient gets a good native arteriov-
enous fistula at the beginning, many compli-
cations from further access placement
procedures will be avoided. Synthetic grafts
as dialysis access are more prone to throm-
bosis and infection; their lives are shorter
than native fistulas, thus number of access
procedures is much higher in these patients.

TREATMENT OF UREMIC BLEEDING

MECHANICAL PRESSURE: For overt
bleeding sites simply prolonged mechanical
pressure over the bleeding area may suffice
to control bleeding if time is not to pro-
longed. Catheters involved should not be re-
moved because this may result in a big hole
for the blood to extravasate easily and the
patient loses vascular access for dialysis. The
dressings soaked with blood can be weight-
ed to asses the amount of bleeding. Heparin
should be avoided during dialysis until after
bleeding stops.

ADEQUATE DIALYSIS: Dialysis has
been the standard therapy for uremic bleed-
ing, but it may not be adequate to correct
bleeding time (14). Hemodialysis corrects
prolonged bleeding time in only 30 % to 50
% of the cases (6). Peritoneal dialysis pa-
tients have fewer bleeding problems (6, 16).

ANEMIA: If present, anemia should be
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corrected. As bleeding continues, worsening
anemia contributes to the current bleeding
tendency. In acute setting packed red blood
cell transfusions may be needed to correct
anemia. The risk associated with transfu-
sions is not small. Blood or blood product
transfusions may cause (I) transmission of
viral infections, (II) formation of coagulation
factor inhibitors,] immune complexes, and
(II) anaphylaxis due to IgA deficiency (6).
On long term basis recombinant human
erythropoietin (thEPO) 35 to 50 units per kil-
ogram intravenously, three times per week
is the current choice of treatment for uremic
anemia (16).

DDAVP (Desmopressin: 1-deamino-8-D-
arginine vasopressin): Desmopressin nor-
malized bleeding time in 75% of patients
with chronic renal failure (6). Recently, un-
der appropriate laboratory conditions, the
largest multimeric form of vWF was investi-
gated and found to be reduced or absent in
the plasma of patients with uremia and the
intraplatelet vWF content was half normal .
These windings may explain the beneficial
effect of therapeutic agent that either replace
or stimulate the release of the large vWF
multimers. Desmopressin increases factor
VII and vWF in e dose dependent manner
(6). It increases the "largest vVWE" polymers
in the blood. It also increases plasminogen
activator level. Other hemostatic factors are
not affected. The peak response of factor
VIII occurs almost immediately after the in-
fusion; vWF reaches its peak 30-60 minutes
later (6). The exact mechanisms involved in
increasing levels of factor VIII, vWF and
plasminogen activator are not clear; antidiu-
retic vasopressin (V2) receptors are thought
to be involved. This drug produces little or
no vasoconstriction, no increase in blood
pressure and no contractions of the uterus
or gastrointestinal tract, all of which are re-
lated to stimulation of V1 receptors. Recent-
ly a further reduction in protein C activity
was shown after the infusion of DDAVP,
but the role of this change in the correction
of the uremic bleeding is not clear (17).
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DDAVP can be administered 0.3 microgram
per kilogram intravenously or subcutane-
ously; 30 microgram per kilogram intrana-
sally. Intravenous route is probably prefer-
able when marked and  consistent rise in
factor VIII/vWE is required for prophylaxis
or treatment of severe hemorrhage. It is usu-
ally infused in 50 ml normal saline over 30-
minute period. Subcutaneous use gives com-
parable results, however at least 6 ml of
fluid is required to deliver an adult dose of
DDAVP by this route. Bleeding time short-
ens considerably in 2-4 hours, and the effect
disappears within 6-8 hours. Although
DDAVP can obviate the need for blood
products in many of uremic patients, its he-
mostatic actions tend to be short-lived.
DDAVP when used every 12 hours, as usu-
ally recommended, may cause tachyphylax-
is (6). Initial response is restored when ther-
apy is withheld for three or four days. Since
most bleeding episodes and minor surgical
procedures require only one or a few doses,
tachyphylaxis does not often hamper clinical
use of this drug (6). DDAVP is often used in
combination with an antifibrinolytic agent
in Burope, but the addition of an antifibrino-
lytic agent entails the risk of thrombosis (6).
In the predialysis period, chronic renal fail-
ure patients may develop desmopressin in-
duced water retention which may increase
the likelihood of developing congestive
heart failure. In patients undergoing coro-
nary artery by-pass surgery, inhibition of
WEF was suggested to be preferable to its ele-
vation in order to encourage graft patency
(6).

CRYOPRECIPITATE: Cryoprecipitate is
rich in factor VIII/vWF and may shorten the
prolonged bleeding time in uremia (15). The
hemostatic response to cryoprecipitate infu-
sion is variable. Some patient with uremic
bleeding do not respond to this therapy (14).
This is consistent with the current concept
that pathogenesis of uremic bleeding is mul-
tifaceted. Cryoprecipitate should be re-
served for those failing to respond to
DDAVP, and for whom DDAVP is contrain-
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dicated. For actively bleeding patients usual
dose for cryoprecipitate is 10 bags given
over 30 minutes. In one study the nadir val-
ue of bleeding time occurred one to 12 hours
after infusion (14). Same as with other blood
products this treatment carries the risks of
transmitting infections, allergic or rarely
anaphylactic reactions and serologic incom-
patibility due to red cell isoagglutinins(14).

CONJUGATED ESTROGENS: Conjugat-
ed estrogens were introduced recently in the
management of uremic bleeding. Patients
who are in need of prolonged hemostatic
competence, because of gastrointestinal or
major surgery, conjugated estrogens should
be considered. Among the compounds of
conjugated estrogens 17 B-estradiol is found
to be the most active component in correct-
ing prolonged bleeding time in uremic rats
(12). The dissociation between the short
plasma estrogen half-life (a few hours) and
the long lasting effect (weeks) is remarkable.
This suggests that the effect of estrogens on
primary hemostasis in uremia is mediated
by a receptor mechanism. Estrogens enter
the cell and bind high affinity receptor pro-
teins on the cytosol, then estrogen protein
complex is translocated into the cell nucleus
with subsequent induction of specific
mRNA and certain specific but unknown
proteins (12). Platelets do not possess specif-
ic receptors for estrogens (12). There are
some evidence that endothelial cells and
white blood cells have estrogen receptor.
The mechanism of correction of uremic
bleeding tendency wich estrogen treatment
is still unclear. Conjugated estrogen infusion
0.6 mg/kg/day for 5 consecutive days is the
current recommended regimen. With this
protocol the initial effect in decreasing
bleeding time is seen 6 hours after the first
dose and maximum effect can be achieved
in 5-7 days, and bleeding time usually re-
turns to pretreatment level in 2-3 weeks. Be-
cause of the delayed onset of action, this
treatment is usually underestimated and not
much used in some units. Whenever pro-
longed bleeding control is needer conjugat
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ed estrogens should be started at the same
time with rapidly acting agents like
DDAVP, and cryoprecipitate. Oral conjugat-
ed estrogens at a dose of 50 mg daily for sev-
en days was shown to be effective but the
length of effect is shorter, bleeding time can
become prolonged within 4 days after the
treatment (16).

ANTIFIBRINOLYTIC AGENTS: Epsilon
aminocaproic acid and tranexaminic acid
have proved to be extraordinarily effective
in achieving oral hemostasis; the newer
drug, tranexaminic acid is more potent (6).
tients undergoing tooth extractions and mi-
nor oral surgery may benefit from these
drugs. Both drugs inhibit plasminogen acti-
vation and, to a lesser degree, plasmin. The
unwanted effect of this antifibrinolytic ther-
apy is the development of thrombi in areas
other than the target site. Epsilon aminoca-
proic acid has been known to cause throm-
bosis in the glomerular capillaries renal pel-
vis and wureters of patient with upper
urinary tract bleeding. This agent should not
be used to treat hematuria of upper urinary
tract origin. Tranexamic acid is contraindica-
det in patients with subarachnoid hemor-
rhage, because it may cause cerebral edema
and infarction (6).

TOPICAL HEMOSTATICS: In uremic pa-
tients, topical hemostatic agents can be both
used for exterior wounds or during surgery.
They can be used in conjunction with sys-
temic antifibrinolytic therapy to achieve im-
mediate hemostasis at a wound site. Ad-
sorbable collagen hemostat (ACH) is a faster
and more effective agent than thrombin, gel-
atin foam, or oxidase cellulose. The rapid he-
mostatic effect of ACH is mediated by its in-
teraction with platelets at the injury site.
This bovine collagen product sticks firmly to
the bleeding surface, and its fibrillar struc-
ture provides a mesh in which platelets be-
come trapped. As platelets interact with the
collagen fibrils, they undergo the release
phenomenon, triggering further aggregation
and production of fibrin (6). ACH has been
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reported to achieve effective local hemosta-
sis during surgery in patients receiving hep-
arin or aspirin and in patients with coagula-
tion factor deficiencies (6). ACH creates a
slightly more intense and longer-lasting in-
flammatory response than normal but
doesn't delay the rate or quality of wound
healing. The collagen metarial is resorbed in
less than a week (6).

PLATELET TRANSFUSION: Platelet
transfusion is advocated only in uncon-
trolled hemorrhage in wuremic patients.
Shortly after entering the uremic environ-
ment, platelets become dysfunctional, so
platelet transfusion should be used only in
combination with DDAVP, cryoprecipitate
and packed red blood cells (16).

In most cases, however, none of these
measures are necesary if dialysis is ade-
quate. Being unduly aggressive in correcting
prolonged bleeding time may at times result
in clotting of vascular accesses of the dialy-
sis patients, because there is already an in-
creased likelihood of clotting of the dialysis
access perioperatively due to decreased flow
because of the hypotension associated with
anesthesia.
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