Systemic Causes of Excessive Uterine Bleeding

Jeanne M. Lusher

Introduction

In addition to strictly gynecol ogic causes, anumber of sys-
temic conditions can result in bleeding problemsin women.
These include both hereditary and acquired disorders of
coagulation factorsand/or platelets. In evaluating awoman
with excessive bleeding, primary care providersaswell as
medical specialists should consider these systemic causes
intheir differential diagnosis. The most common of theseis
von Willebrand disease; however, abrief description of other
entities to be considered will aso be presented.

von Willebrand Disease

von Willebrand Disease (VWD) isthe most common of the
hereditary disorders of coagulation, affecting an estimated
1% of the population world wide.*® vWD affectsall racial
groups. While there is awide spectrum of severity among
affected individuals, it isthought that at least 10% of these
have excessive bleeding.” vWD is characterized by mu-
cous membrane bleeding, excessive bruising, and exces-
sivebleeding following surgery or invasive procedures. This
disorder wasfirst described by Dr. Erik von Willebrand of
Helsinki, Finland inthe 1920s. Dr. von Willebrand studied
alargekindred on the Aland I andsin the Gulf of Bothnia,
off the coast of Sweden. While both males and femal es had
ableeding tendency, the young women were more severely
affected, with menorrhagiabeing amajor problem in many
of them. In one family, 5 of 7 daughters had bled to death,
one during her fourth menstrual period. By today’s stan-
dards, Dr. von Willebrand had only crude methods of study-
ing thislarge kindred; however, he noted that their bleeding
times were prolonged while their platelets appeared nor-
mal.® For a number of years thereafter, the diagnosis of
von Willebrand disease was based on the findings of exces-
sivemucous membrane bleeding, aprolonged bleeding time
with normal platelet count, and an autosomal dominant mode
of inheritance.

With today’ s more sophisticated diagnostic tests (see
Table 1), one can often document not only that aperson has
VWD, but what type and subtype of VWD they have. We
now know that the underlying abnormality in vWD isin
von Willebrand factor (vWf), alarge, multimeric adhesive
plasma protein.®® |n the Type 1 variants, the vWf which

Table 1 Diagnostic Tests for Suspected VWD
Ristocetin cofactor (vWf:RCo) assay

F Vil

von Willebrand factor antigen (VWf:Ag)

Template bleeding time (may or may not be abnormal)
Multimeric analysis of vWf (using SDS agarose gel
electrophoresis)
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theindividual producesisnormal in structure and function,
but not enough is produced. In contrast, in the Type 2 vari-
ants, the vWf produced is structurally (Figure 1) and func-
tionally abnormal. In the Type 3 variants, in which the af-
fected individual has inherited a gene for vWD from each
parent, very little or no (£ 3% of normal amounts) VWf is
produced®19 (see Figure 2 and Tables 2 and 3).

It isvery important not only to suspect the possibility
that awoman has vWD, and to establish the diagnosis, but
also to determine the type of VWD she has, as treatment
differs depending on the type 12 (see below).

Functions of von Willebrand Factor

von Willebrand factor has two major functions. Most im-
portantly it actsasa“bridge” between platelets and injury
stesinthevessd wall. The high molecular weight multimers
are most important in this regard. In addition, vWf circu-

Table 2. Classification of von Willebrand Disease*

Type Characteristic Features

1 Partial quantitative deficiency of vWf

2A Quialitative variants with loss of high molecular weight
multimers of vWf

2B Qualitative variants in which the higher molecular
weight (MW)
multimers of vWf have an abnormally increased
affinity for
platelets (platelet Gplb / IX complex)

2M Qualitative variants with decreased platelet function
but preservation
of high MW multimers of vWf

2N Qualitative variants with decreased binding of F VIII
3 Total (or near total) absence of detectable VWf with
markedly

decreased F VIII

* from Sadler JE: A revised classification of von Willebrand
disease. Thrombos Haemost 71:520-525,1994.

Table 3. Characteristics of vWD

Type 1 (“classic”): 80% of affected persons
* Usually have prolonged bleeding time
« VWF:RCo, F VIIl, vWf:Ag are proportionately decreased
* VWIF produced is structurally and functionally normal

Type 2: 20% of patients
« VWi is functionally and structurally abnormal

Type 3 (rare)

* VWF:Ag, VWF:RCo, and F VIII are undetectable or very
low (< 3%)

215



N vWD TYPE 1A

0’ 20" 30 60° 2h 4h

new-
A e E
i ‘

>30]
30'1
20 1

10 1

BLEEDING TIME (min)

o.
t

400 o—a VIIIR: AG
VIIR: RCo

va/vWF {usdi)
- ' w
o
e 8 8 o
L i L I

TIME AFTER DDAVP

Figure 1. (Top) Autoradiograph pattern of plasma factor
VIl/ivon Willebrand factor from a patient with von
Willebrand's disease type IIA, before (time 0) and at
various times after infusion of DDAVP. The pattern of
normal plasma (N) is shown for comparision on the
extreme left lane.

(Bottom) Quantitative changes of factor Vll/von
Willebrand factor and of the bleeding time observed at
the same time.

Reprinted with permission from Ruggeri et al. Blood.®

Table 4 von Willebrand Factor (VWf) Levels are
Influenced by Several Conditions (in addition to von
Willebrand Disease)

¢ The individual's ABO blood type
Persons of blood type AB have 60-70% higher levels of vWf
than do those of blood type O

« Stress, DIC, hyperthyroidism, pregnancy, oral contraceptives,
collagen vascular disorders can elevate vVWf levels

¢ Hypothyroidism will reduce levels
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lateswith F V111 and protectsit from rapid proteolytic degra-
dationinthecirculation.” Thus, if apersonlacksvWi, their
platelets will not adhere to injury sitesin the vessel wall,
andtheir FVIII level will below (seeFigure 2).

Diagnostic Approach

Asin all aspects of medicine, apertinent history (including
family history) and physical examination are extremely
important in evaluating the woman with excessive uterine
bleeding. If the patient’ s history and physical examination
reveal that she has (in addition to menorrhagia) epistaxis,
gum bleeding, and/or excessive bruising, and has bled ex-
cessively with surgical procedures or invasive dentistry, one
should have ahigh index of suspicion that she hasvWD or
an abnormality of platelets. Statistically, vwD, which af -
fects ~ 1% of the population, would be much more likely.
SincevWD usually has an autosomal dominant inheritance
pattern, one can usualy €licit ahistory of menorrhagiaand/
or other types of mucous membrane bleeding, excessive
bruising, and/or excessive bleeding during and following
invasive procedures, etc., inthewoman’ ssiblings, aparent,
and other relatives. However, if the family history isnega-
tive, one should not exclude the possibility of vWD, asclini-
cal severity varies among affected individuals, the patient
may not be aware of the bleeding tendency of other family
members, and the family may be small in numbers. Addi-
tionaly, if al thewomen in her immediate family have heavy
menstrual periods, this may be regarded by them as being
normal .

While abattery of diagnostic testsis generally recom-
mended (see Table 1), many regard the ristocetin cofactor
(VWTf:RCo) assay as being the most useful. The vW{:RCo
isour closest measurement of VW function, and is abnor-
mally low in amost al types of VWD (see Figure 2). The
assay for vWI: RCo is based on the property of the antibi-
otic ristocetin to agglutinate platel etsin the presence of VWA,
It should be noted, however, that several other things can
influence vWf levels (see Table 4). By performing the bat-
tery of tests shown in Table 1, one can usually determine
that the patient has (or does not have) vWD, and usually
can determine the type as well. However, diagnosing mild
Type | VWD is often problematic, and repeat laboratory
testing may berequired.® Whilethe patient’ s activated par-
tial thromboplastin time (APTT) may be abnormally pro-
longed, this will be dependent on the F VIII level. With
most APTT reagents, the APTT will not be prolonged un-
lessthe F VIII islessthan 0.30 U/ml (30%). The bleeding
time (BT) isusually prolonged, but may be normal inmild,
Typel vWD. Additionally, the sensitivity of the BT, F VIII
assay and vWf:RCo assay are not very high.®®

While most routine clinical coagulation laboratories do
not perform multimeric analysisof vWf, an aliquot of plasma
can be sent to one of severa referencelaboratoriesfor this.
Using low resolution sodium dodecyl sulfate (SDS) gels,
radiol abeled antibody to vWI{, and autoradiography, one can
visualize the multimeric bands of vWF. In Typel vWD, all
bands are present, while in the Type 2 variants (especially
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Figure 2. von Willebrand Variants.
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types 2A and 2B), no high molecular weight multimersare
seen.(01419 Exceptions to this are Type 2M (“M” for
multimers) and 2N (“N” for Normandy) vWD; these Type
2 variants have anormal multimeric structure, but impaired
platelet binding in theformer and impaired F V111 binding
inthelatter.%1

Treatment Considerations

Once the woman'’ s diagnosi s has been established, appro-
priate management can be decided upon. Thiswill depend
on the type and severity of VWD, and the hemostatic chal-
lenge (i.e., surgery, invasive dentistry, severe menstrua
bleeding, gastrointestinal bleeding, severe epistaxis). Most
(80%) persons with vWD have Type | vWD, which isthe
easiest to manage once the diagnosis has been made. The
treatment of choice is desmopressin acetate (1-deamino-
8D-arginine vasopressin; DDAV P). This synthetic analog
of the naturally occurring antidiuretic hormone, vasopressin,
when givenintravenoudly (1V) inthe recommended dosage
of 0.3 mg/kg body weight, will effect an almost immediate
3-5 fold® (range 2-8 fold) increase in circulating F V111
and vWf, aswell as atransient correction of the BT. It is
recommended that atest dose of desmopressin be given to
each patient in order to document the response. While re-
sponses differ among individuals, they are generally con-
sistent in the same individua over time. Thus, a woman
who has a 5-fold increase in F VIII and vWf:RCo after a
test dose of 1V DDAVP will likely have a 5-fold increase
when given the drug a few weeks later. Desmopressin is
availablein several formulations. Whilethe parenteral form
isgenerally used for surgical situationsor other in-hospital
use, a highly concentrated intranasal (IN) spray formula-
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tion (Stimate nasal spray, distributed by Centeon, King of
Prussia, PA) isideal for home or out-patient use.**1) Dos-
agewiththeN spray formulation isone spray (in one nos-
tril) for children and two sprays (one in each nostril) for
adolescents and adults. Each activation of the metered dose
spray pump delivers 0.1 mL, or 150 ng DDAVP. Adverse
effectsof DDAV P are generally minor in nature (e.g., facial
flushing, facial warmth); however, the drug is a potent an-
tidiuretic agent. Thus, there is a dlight risk of hyponatre-
mia, water intoxication and convulsions. Awareness of this
risk, with avoidance of excessive fluid intake for 18 hours
post-DDAVP, or avoidance of large amounts of hypotonic
fluids post-operatively, should minimize the likelihood of
thiscomplication.

If repeated doses of desmopressin are needed for the same
bleeding episode, these should be given at 12-24 hour inter-
vals. Most persons treated repeatedly with DDAV P become
lessresponsive by the second or third day, presumably dueto
transient depletion of the storage sites for vWf.(121819

For menorrhagia, the IN spray formulationisideal. In
general, one or two doses will suffice. It is recommended
that an initial dose of Stimate nasal spray be given at the
onset of the woman's menstrual period. If necessary, the
dose can be repeated the next day. Many women have re-
ported adramatic reduction in menstrual bleeding with this
approach. TheIN spray isuseful in anumber of other situ-
ations as well. It can be given approximately 45 minutes
before invasive dentistry or other out-patient procedures.
In general, the resulting elevated levels of F VI and vWF
will last for 6-8 hours.

Oral contraceptive agents are also useful in re-
ducing the severity of menorrhagia®? and are preferred by
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somewomen and their physicians. Asnoted by Mannucci,
it iscommon clinical experience that the continued use of
oral contraceptivesis very useful in reducing the severity
of menorrhagiain women with vWD, even in those with
Type 3vWD.(®?

During pregnancy, level of vWf and F VIII risein nor-
mal individuals and in those with Type 1 vWD @ (athough
probably to alesser extent®). Sincethe personwith Type 1
VWD is able to produce structurally and functionally nor-
mal VW, therise seenin responseto the hormonal changes
of pregnancy often improves the woman'’s bleeding symp-
toms. Thus, the woman who has been having epistaxis and
excessive bruising may note that these disappear during the
last trimester of her pregnancy. In contrast, in women with
Type 2A or 2B vWD, no improvement is seen.

Post-partum, there is afall in vwWf and F VIII levels
over 7-10 days (and perhaps more rapidly in some), and
post-partum hemorrhage may occur,2?22 necessitating
treatment with DDAV P or aplasma-derived F V11 concen-
traterich in the high molecular weight multimers of vWf.

For bleeding in the oropharynx, as well asfor menor-
rhagia, an antifibrinolytic agent is often helpful. The tis-
sues of the oral cavity are rich in fibrinolytic substances,
and fibrinolytic activity has also been shown to increase
during menstruation.??® Both e-amino caproic acid
(EACA) and tranexamic acid have proven useful; both of
these agents are available in parenteral and oral formula-
tions.

In women with Type 2 variants of vWD, aswell asin
therelatively rare cases of Type 3 vWD, one cannot rely on
DDAVP. While DDAV P will effect arapid release of vWI
from endothelial storage sites, in Type 2 vWD the vWf re-
leased will be structurally and functionally abnormal and

Table 5 Management of Different Types and Subtypes of
von Willebrand Disease

Alternative and

Type Preferred Treatment Adjunctive Treatment

1 Desmopressin
(DDAVP given IV or SQ, or

Antifibrinolytic agents,
estrogens, oral agents

Stimate nasal spray) contraceptive
2A F VIII concentrates*
2B F VIII concentrates*
2M F VIII concentrates*
2N Desmopressin
3 F VIII concentrates* Platelet concentratest

* One should use those plasma-derived F VIII concentrates

which are rich in the higher molecular weight multimers of von
Willebrand factor (examples of these are Centeon’s Humate P,
Alpha Therapeutics’ Alphanate, Bayer Corporation’s Koate HS)

T If bleeding persists despite replacement therapy, platelet
concentrates may be useful, as platelet vWf plays an important
role in establishing and maintaining primary hemostasis.®?
Platelet vWf can be released from alpha granules directly to the
site of vascular injury.
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generaly will notimprove hemostasis. (Theremay besome
improvement following DDAVP in persons with Type 2A
VWD; thusit may beworth atry inthisvariant.) In persons
with Type 3vWD, thereisnothing in the storage sitesto be
released, and thus no improvement is seen. For excessive
bleeding requiring treatment, or for surgical and post-op-
erative coverage, one should use a plasma-derived F VI
concentrate rich in the higher molecular weight multimers
of vWf (Table 5). Whilethereis no generally accepted ap-
proach to monitoring,?*?® a recommendation appears in
Table 6. It should be noted that, as of January, 1999, none
of the plasma-derived F VIII concentrates marketed in the
U.S. havealicensed indication for vWD and none of them
have the vWf:RCo content on the label. Nonetheless, sev-
erd of these products have clearly proven to be quite useful
in preventing or controlling bleeding in personswith vWD
who are unresponsive to DDAVP.

Other Hereditary Disorders of Blood Coagulation

Severd other hereditary disorders of blood coagulation may
be associated with menorrhagia and other bleeding symp-
tomsinwomen (Table 7). Theseinclude isolated deficien-

Table 6 General Guidelines for Treatment of von
Willebrand Disease, Types 2 and 3

A. For major surgery:
e Maintain F VIII level and vWf:RCo level' 3 50% for 7-10
days (usually give a F VIII concentrate is a dosage of 20-
40 u/Kg once or twice daily)

B. For minor surgery:
* Maintain F VIII level and vWf:RCo level' 3 50% for 1-3
days
¢ Then maintain F VIII level > 20-30% for additional 4-7
days

C. For dental extraction (permanent teeth):
* Give a single large infusion to obtain peak of 50-60% F
VIII (and vWf:RCo)
« Also give an antifibrinolytic agent for 7 days, starting the
day before extraction

D. Intracerebral, gastrointestinal, or mucosal bleeding:
¢ Maintain F VIII level and vWf:RCo* level > 50% for 10
days (usually give F VIII concentrate in a dosage of 40 U/
Kg once or twice daily)

Modified from Lusher JM: Treatment of Congenital
Coagulopathies. @

* While desmopressin is the treatment of choice for persons
withType 1 vWD, those with Types 2 and 3 should receive a
plasma-derived F VIII concentrate rich in the hemostatically
important high molecular weight multimers of vWf (ex: Humate
P2, Alphanate,® Koate HP?.

T At present (Jan., 1999), none of the F VIII concentrates
marketed in the U.S. have vWf:RCo units on the label. Thus,
dosage is calculated on basis of F VIII content. While many
physicians obtain assays of RCo in patients’ plasma, results are
seldom available in time to adjust that day's dosage. Thus, most
use F VIII assays and the patient’s clinical condition as guides
for follow-up dosing.
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ciesof FVIII or I X, FXI, the dysfibrinogenemias, and such
rare disorders as afibrinogenemia, or deficiencies of F II,
V, VII or X (see Tables 8 and 9). The latter have a fre-
guency of 1-2 per million persons, and have usually be-
come manifest in childhood. They are transmitted as auto-
somal recessivetraits.

Low-Level Carriers of F VIl or F 1X Deficiency. While
severe hemophiliaA or B israrein females, many carriers
of hemophilia A or B have subnormal levelsof F VIl or F
IX. As aresult of lyonization, some may have very low
levels (< 20%) and ableeding tendency (Table 10). Carri-
ersof F VIII deficiency with very low levels of

F VIII and bleeding should be treated with desmo-
pressin (either parenterally or by IN spray). Thosewith very
low levels of F IX and bleeding should be treated with a
virally inactivated high purity plasma-derived F X con-
centrate, or recombinant F 1 X.

F Xl deficiency, which occurs most commonly (but not
exclusively) in persons of Ashkenazi Jewish descent, may
or may not be associated with ableeding tendency. Certain
families, with certain F X| genotypes, have bleeding prob-
lemsand excessive bleeding with surgery, while other fami-
liesdo not.® While plasma-derived F X| concentrates are
availablein Europe, they arenot inthe U.S.; thusfresh fro-
zen plasma (either donor retested or solvent-detergent
treated) isgenerally used if treatment isjudged indicated.

Hereditary disorders of blood platelets. While severe
defects of platel et function such as Glanzmann’' sthrombas-
theniaand Bernard Soulier Syndromearerare, and will have

Table 7 Systemic Bleeding Disorders Associated with
Excessive Uterine Bleeding

Hereditary Disorders of Hemostasis
« von Willebrand disease
* F VIl or F IX deficiency
(low level “carriers” of hemophilia;
rarely, homozygous F VIII or F IX deficiency state)
« F Xl deficiency
« Other rare clotting factor deficiencies
(ex: afibrinogenemia, F V, VII, X deficiencies)
« Dysfibrinogenemias
« Hyperfibrinolytic states
e,-antiplasmin deficiency
PAI-1 deficiency
* Platelet function defects

Acquired Disorders of Hemostasis
* Autoimmune ITP (AITP)

TTP, HELLP syndrome

Drug-related thrombocytopenia

HIV-related thrombocytopenia

Platelet function defects

Acquired F VIII inhibitor

DIC

Hepatocellular disease

Vitamin K deficiency states

Oral anticoagulants

Abbreviations: TTP, Thrombotic Thrombocytopenic Purpura;
HELLP, Hemolysis, Elevated Liver Enzymes, Low Platelet Count
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become manifest and diagnosed early inlife, othersare some-
what more common, milder, and may be undiagnosed in
women with excessive uterine bleeding. Storage pool defects
and platelet release defects fal into this category. These
disorders are generally manifest by mucous membrane
bleeding and excessive bruising. If plateletsare adequatein
number, the bleeding time is prolonged, and other vWD
screening tests are normal, one should consider the possi-
bility of a platelet function defect (either hereditary or
acquired). Platelet aggregation testing has been the main
laboratory method used to diagnose and classify the heredi-
tary platelet function defects.?" 2 Determination of stor-
age pool organelles by transmission electron microscopy
(TEM) and measurement of platelet nucleotides and sero-
tonin (dense granules), or b-thromboglobulin and platel et
factor 4 (a-granules) and their releasability can be used to
confirm a suspected storage pool defect.”

Acute bleeding episodesin hereditary platel et function
defects (other than Glanzmann’ sthrombasthenia, or severe
Bernard Soulier Syndrome) can usually be managed with
desmopressin (DDAVP) infusionsin adosage of 0.3 ng/Kg
body weight. Adjunctive therapy with an antifibrinolytic
agents such as e-aminocaproic acid (Amicar?®) may also be
helpful in the case of mucous membrane bleeding.

Acquired Disorders of Hemostasis

A number of acquired disorders of hemostasis can aso be
manifest by excessive uterine bleeding, usually accompa-
nied by other types of mucous membrane bleeding, exces-
sive bruising and/or excessive bleeding following surgical
procedures. Themaost common of these areidiopathic throm-
bocytopenic purpura (ITP), vitamin K deficiency states,
drug-related thrombocytopenias, and platel et function de-
fects. One often hasavery good ideawhich of theseismost
likely following a pertinent history and physical examina-
tion and afew basic laboratory screening tests.

Table 9 Hereditary Disorders of Fibrinogen

« Afibrinogenemia and certain dysfibrinogenemias (e.g.,
fibrinogen Detroit) can result in menorrhagia

« PT, APTT, TT prolonged

Table 10 Bleeding Symptoms in Low-Level Carriers of F
VIl or F IX Deficiency

Menorrhagia
Excessive bruising
Miscarriages
Excessive bleeding with procedures
- D&C
- C-section
- Episiotomy
- Epidural/spinal anesthesia
- Amniocentesis
- Invasive dentistry
- Other surgery
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Table 8. Rare Hereditary Disorders of Coagulation

Clotting Factor (F) Available

Which is Deficient Hemostatic Half-Life in Therapeutic

or Abnormal Level Circulation Clinical States Inheritance Pattern Products Dosage

F I (Fibrinogen) 50-70 mg/dI 3-4 days - Afibrinogenemia Autosomal recessive Cryoprecipitate 1/5 units/10kg (usually

one dose will suffice
- Hypofibrinogenemia Autosomal dominant Cryoprecipitate 1 unit/10kg (usually one dose)
- Dysfibrinogenemias Usually autosomal dominant Cryoprecipitate
(some assoc. with hemorrhage,
some have no symptoms and
some are associated with venous
or arterial thrombosis)

F II (Prothrombin) 20 u/dI (20%) 60 hrs. - Hypoprothrombinemia Autosomal recessive Prothrombin complex 15-20 ml FFP/kg in
- Dysprothrombinemias Autosomal recessive concentrates (PCC) 15 ml/kg q 36-48 hrs

or FFP

FV 0.25 u/ml (25%) 16 hrs. Usually, Autosomal recessive FFP (less than 1-2 mos.

(in some families, combined old as F V is labile then 10 ml/kg g 12-24 hrs.
with F VIII) in frozen plasma)

F Vi 0.10-0.20 u/ml 3-6 hrs. Hemorrhagic symptoms highly Autosomal recessive FFP Plasma-derived FFP 10 ml/kg g 12 hr.
variable, but may be severe F VII concentrate

(not lic. in U.S.)
rF Vlla (not lic. in U.S.) 90 pg/kg g 2-3 hrs.
PCC (F VIl content varies!)

F X 25-30 u/dl 30 hrs. F X deficiency Autosomal recessive FFP Certain PCCs For minor bleeding,
Dysfunctional F X (acquired Autosomal recessive (assay their F X content, FFP 20 ml/kg initially, then 6
deficiency may be seen in as this varies with the mi/kg q 12 hrs.
amyloidosis) PCC and is not on label) For major bleeding, PCC

F Xl 20 u/dl (20%) 2-1/2 - 3 days cal manifestations.  Autosomal recessive FFP (F Xl concentrates  When necessary, 15-20 ml FFP/
May be minimal, or more severe  (most commonly seen in persons are produced in Europe, kg, then 7.5-10ml/kg q 12-24 hrs.
mucous membrane bleeding. of Ashkenazi Jewish ancestry) not licensed in U.S.) Antifibrinolytic agents post-

operatively if surg. involves
mucosal surfaces.

F X None needed clinically No excessive bleeding. May be Autosomal recessive None needed None
a slight tendency to venous
thrombosis.

0.02-0.03 u/ml (2-3%) 7-10 days Intracranial hemorrhage, Autosomal recessive (very rare!) Cryoprecipitate FFP 1 unit/ 10 kg every 7 days
n Stabilizing Factor) delayed bleeding after trauma; (concentrates available
poor wound healing in Europe)
Prekallikrein None needed clinically No excessive bleeding Autosomal recessive or None needed None
autosomal dominant

High Molecular Weight None needed clinically No excessive bleeding Autosomal recessive or None needed None

Kiningen autosomal dominant

a-2 antiplasmin 3 days a-1 antiplasmin deficiency Autosomal recessive Antifibrinolytic agents

Plasminogen activator
inhibitor (PAI-1)

(results in excessive fibrinolysis),
mucocutaneous bleeding, joint
bleeding, delayed or recurrent
bleeding

PAI-1 deficiency (results in
excessive fibrinolysis; recurrent
bleeding after surgery or trauma)

Autosomal recessive

e-aminocaproic acid
- Tranexamic acid

Antifibrinolytic agents
- e-aminocaproic acid
- Tranexamic acid

Abbreviations: FI - factor I; Fll = factor Il; PCC = prothrombin complex concentrate; FFP = fresh frozen plasma; FV = factor V; FX = factor X; FXII = factor XII; FXIII = factor XIII

- 75 mg/kg q 6 hrs.
-25mg/kg q 8 hrs.

- 75 mg/kg q 6 hrs.
-25mg/kg q 8 hrs.
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Idiopathic Thrombocytopenic Purpura. In adults (and
in children > 10 yearsof age), ITPisusually of the autoim-
munetype (ATP). Autoimmune thrombocytopenic purpura
is more common in females (being approximately 3 times
more common than in men), often has an insidious onset,
and is characterized by mucous membrane bleeding, pete-
chiae and ecchymoses. Menorrhagia may be a magjor fea-
ture, with acute blood loss leading to syncope. Often one
can elicit afamily history of other autoimmune disorders
such asrheumatoid arthritis, systemic lupus erythematosis
(SLE), Hashimoto’ sthyroiditis, etc. In addition to thromb-
ocytopenia, laboratory testing commonly shows other im-
munologic abnormalities such as a positive Coomb'’ s test,
positive antinuclear antibody (ANA), and reduced serum
immunoglobulins.

Treatment isaimed at increasing the patient’ s platel et
count to a safe range, and maintaining it. Corticosteroids
(prednisone or methylprednisolone) are usualy tried first;
however, relatively few patients will have a complete re-
mission. IV1G often produces agood responseinitially, but
refractoriness ultimately develops in most. Splenectomy
will effect along-term remission in approximately 80% of
patients.

Whether or not awoman with ATP has had acomplete
remission herself, her newborn infant may be born with
moderate to severe thrombocytopenia; counts will rise by
6-8 weeks.

Drug-induced thrombocytopenia. Susceptibleindividu-
als can develop asyndrome resembling | TP after exposure
to certain drugs. Such drugs (quinidine, quinine, sulfano-
mides, chlorathiazide, valproic acid) bind to antidrug 1gG
onthesurfaceof platelets. Thisresultsin platelet activation
and in vivo aggregation.®” In the case of heparin-associ-
ated thrombocytopenia (HAT), heparin formsaheparin an-
tibody immune complex which bindsto (and activates) plate-
letsthrough the Fc receptors. HAT occursin 1-3% of adults
receiving heparin for aweek or more. In 10-15% of those
developing HAT, arterial or venousthromboses may occur.
Thelatter may befatal, or may result in amputation.® Sev-
era laboratory tests have been developed which can con-
firm the diagnosis of HAT.® Once a diagnosis of HAT is
suspected, all sources of heparin should be stopped imme-
diately.

Acquired platelet function disorders. A number of sys-
temic disorders and drugs can induce platel et dysfunction,
resulting in excessive bruising, mucous membrane-type
bleeding, and excessive bleeding following surgery or
trauma. Systemic disordersinclude uremia, liver diseaseand
myel oproliferative disorders. Management consists of treat-
ment of the underlying disorder. In each of these, desmo-
pressin (DDAVP) may be helpful in decreasing the bleed-
ing time and bleeding manifestations.

Certain classes of drugs (anti-inflammatory agents,
certain antibiotics and anticoagulants) can interfere with
platelet function. Acetylsalicylic acid (ASA), a cyclooxy-
genaseinhibitor, interfereswith the formation of thrombox-
ane A, in the prostaglandin pathway of the platelet. The
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effects of aspirin on aplatelet areirreversible. Other non-
steroidal antiinflammatory agents such as Ibuprofen, in-
domethacin and Naproxen arereversibleinhibitors of plate-
let function. Clinical bleeding manifestations are seen most
often if one of these drugs is taken by a person with an
underlying bleeding disorder, such asvWD.

Acquired F VIII inhibitors. Although rare, acquired
inhibitors againgt aclotting factor are almost always directed
against F VII1. They arefrequently associated with the sud-
den onset of life-threatening hemorrhagic complications;
thusthe appropriate diagnosis must be suspected and docu-
mented quickly. These F VII1 autoantibodies may be seen
in autoimmune disorders such as SLE and rheumatoid ar-
thritis, and in postpartum women, aswell asin avariety of
other situations.®** They can occur at term or inthe early
postpartum period; in this situation, spontaneous disappear-
ance of the inhibitor is not uncommon. Interestingly, in a
study of 11 women who had postpartum acquired F VIII
inhibitors, none recurred with subsequent pregnancies.®

Acquired F VI inhibitors often present dramatically,
with the sudden appearance of rapidly expanding soft tis-
sue hemorrhages, intractabl e epi staxis and/or gastrointesti-
nal hemorrhage or uterine bleeding. Diagnostic puncture
sites may lead to severe bleeding. The APTT will be pro-
longed and F V111 very low, ofteninthe 3% range. A FVIII
inhibitor assay will be positive. However, clinicaly it is
important to note that the Bethesda assay may underesti-
mate the in vivo potency of these inhibitors.®? In contrast
to F V111 inhibitors devel oping in hemophiliacs (which char-
acterigtically destroy F V111 inalinear, dose-dependent fash-
ion), those developing in non-hemophiliacs demonstrate
more complex reaction kinetics, with the antibody having
decreased affinity for F V111 and incomplete inhibition of
theF VIII activity. Thus, low levelsof F V111 are detectable
inthe patient’ s plasma, despite the presence of ahigh con-
centration of autoantibody.®

Treatment of acute bleeding isaimed at increasing the
patient’ scirculating F V111 level. Thiscan often be achieved
by using porcine F VIII®) (Hyate:C?) in a dosage of 50-
100 F VIl U/dL, followed by intermittent bolus doses or
continuous infusion, with dosage being guided by the
patient’sF VIl level. (A detailed schemafor dosage calcu-
lation appearsin reference #34.) Other therapeutic options
which may betried include high purity, plasma-derived or
recombinant F VIII concentrates, and rF Vlla (Novo-
Seven?). Additionally, in an attempt to eliminate or sup-
press the cell clone responsible for the synthesis of F VIII
autoantibodies, Spero®® and Green®” and others have rec-
ommended the use of prednisone and cyclophosphamide.©?
3 However, as noted above, the F V111 autoantibodies seen
in peripartum women often disappear spontaneously.

Vitamin K deficiency states. Vitamin K deficiency with
overt bleeding may result from malabsorption syndromes
(celiac disease, chronic diarrhea), coumarin overdosage, and
with certain other drugs such as b-lactam antibiotics. The
PT and APTT are often greatly prolonged, while the plate-
let count and thrombin time (TT) are normal. The PT is
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usually more severely prolonged than isthe APTT; the vi-
tamin K dependent clotting factors (I1, VII, X and X) will
below. If the patient isbleeding, parenteral vitamin K (IM
or SQ) should begivenin adosage of 10-20 mg. Thisshould
result in normalization of the PT and cessation of bleeding
within 4-6 hours. In patientswho are on coumadin and have
severe bleeding, fresh frozen plasmashould also be given.
Bleeding in patients on oral anticoagulants is directly re-
lated to increases in the International Normalized Ratio
(INR). Coumarin should be discontinued until the INR falls
to the desired range (usualy 2-3).

Summary

Thisbrief review is meant to highlight the fact that anum-
ber of underlying systemic conditions can result in exces-
sive uterine bleeding, and should be considered in one's
differential diagnoses. WhilevWD isclearly the most com-
mon of these, others must be thought of aswell. AITP most
often develops in the second and third decades of life, is
more common inwomen than in men, and may present with
severe menorrhagia (generally with other mucous membrane
bleeding, ecchymoses and petechiae) in women whose plate-
let counts are < 20,000/mm3. While acquired autoantibod-
iesdirected against F V111 arerare, they may occur in post-
partum women, and in women with SLE or rheumatoid ar-
thritis. Life-threatening hemorrhage may devel op, necessi-
tating rapid recognition of the proper diagnosisand institu-
tion of appropriate treatment.

Asinother areas of medicine, apertinent history, fam-
ily history, and physical examination will be extremely help-
ful inmaking the diagnosis. Then afew well chosen labora-
tory tests will often document the suspected diagnosis so
that the woman whose excessive uterine bleeding results
from a systemic cause can be appropriately managed.
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