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   With improve ments in med i cal care, the life expec tancy of patients with bleed ing dis or ders is approaching that of the gen-
eral pop u la tion. A grow ing pop u la tion of older adult patients with bleed ing dis or ders is at risk of age - related comorbidities 
and in need of var i ous elec tive and emer gent age - related pro ce dures. The increased risk of throm bo sis and vol ume over-
load in older adults com pli cates perioperative hemo static man age ment. Furthermore, antithrombotic treat ment such as 
antiplatelet or anti co ag u lant ther apy, which is fre quently required for var i ous car dio vas cu lar inter ven tions, requires a metic-
u lous indi vid u al ized approach. Evidence - based guide lines for the man age ment of aging patients with bleed ing dis or ders 
are lacking, largely due to the under rep re sen ta tion of older adult patients in clin i cal tri als as well as the rar ity of many such 
bleed ing dis or ders. We dis cuss the cur rent guide lines and rec om men da tions in the perioperative hemo static man age ment 
of older adult patients with hemo philia and von Willebrand dis ease as well as other rare bleed ing dis or ders. The opti mal 
man age ment of these patients is often com plex and requires a thor ough mul ti dis ci plin ary and indi vid u al ized approach 
involv ing hema tol o gists, sur geons, anes the si  ol o gists, and the spe cial ists treating the under ly ing dis or der.  

 LEARNING OBJECTIVES 
   •     Recognize the challenges unique to the aging patient, such as age-related risks for thrombosis and volume overload 
  •     Review the guidelines for the peri-operative hemostatic management of various bleeding disorders
 •     Apply an optimal approach in complex management scenarios, utilizing an individualized treatment plan and 

multi-disciplinary approach  

      Introduction 
 With improve ments in med i cal care, the life expec tancy 
of patients with bleed ing dis or ders, such as hemo philia, 
is approaching that of the gen eral pop u la tion. 1  As a result, 
there is a grow ing pop u la tion of older adult patients with 
bleed ing dis or ders in need of var i ous elec tive and emer-
gent age - related pro ce dures. 1 - 3  These com monly include 
ortho pe dic pro ce dures such as joint arthroplasties and spi-
nal sur gery as well as car diac inter ven tions such as   per cu ta-
ne ous cor o nary inter ven tion (PCI), cor o nary artery bypass 
grafting (CABG), and heart valve replace ment, all  of which 
are increas ingly prev a lent with age. In addi tion to the sig-
nifi   cant bleed ing and throm botic risks that many of these 
pro ce dures carry, sev eral chal lenges may fur ther com pli-
cate perioperative man age ment in older adult patients in 
com par i son to chil dren and young adults. 

 One such major chal lenge is the increased risk of throm-
bo sis that occurs with age. Several age - related phys i o log i cal 
changes, such as ves sel wall remodeling, endo the lial dys-
func tion, venous sta sis, and an increase in procoagulant pro-

teins, have been suggested as mech a nisms for the increased 
throm botic risk seen in older adults ( Figure 1 ). 4 - 9  Chronic 
car dio vas cu lar comorbidities, such as hyper ten sion, dia be-
tes, and hyper cho les ter  ol emia, fur ther exac er bate this risk. 
Despite hav ing bleed ing ten den cies, older adult patients with 
bleed ing dis or ders are prone to these age - related changes 
that con trib ute to throm bo sis and are not con sid ered pro-
tected from these com pli ca tions. While the inci dence of 
car dio vas cu lar dis ease in hemo philia patients, for exam ple, 
has been reported to be less than that of the gen eral pop u-
la tion (15 %  vs 25.8 % ), 10  events such as myo car dial infarc tion 
and stroke still occur and should be prevented. 2,3,10 - 13  Partic-
ular atten tion should be given to older adults with bleed ing 
dis or ders under go ing sur gery in order to pre vent periop-
erative throm botic com pli ca tions as well as bleed ing. This 
neces si tates the judi cious use of hemo static agents, such as 
coag u la tion fac tors or hemo static bypass agents, that may 
sub ject patients to a higher risk of throm bo sis. 14  In addi tion, 
another con sid er able age - related risk is that of vol ume over-
load, which may occur as a com pli ca tion of receiv ing the 
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large vol umes of fresh fro zen plasma (FFP) and plate let trans fu sions 
required in man ag ing cer tain bleed ing dis or ders.

Evidence-based guide lines for the man age ment of aging 
patients with bleed ing dis or ders are lacking, largely due to 
the under rep re sen ta tion of older adult patients in clin i cal tri als 
as well as the rar ity of many bleed ing dis or ders. The opti mal 
perioperative man age ment of these patients is often com plex 
and requires a thor ough mul ti dis ci plin ary approach that involves 
hema tol o gists, sur geons, anes the si  ol o gists, and the spe cial ists 
treating the under ly ing dis or der.15

CLINICAL CASE 1
An 88-year-old man with severe hemo philia A (HA; base line fac tor 
VIII [FVIII] activ ity level <1%, with out inhib i tors) has severe, debil-
i tat ing left hip arthrop a thy. He is oth er wise healthy and does not 
have any other med i cal comorbidities. He self-admin is ters pro-
phy lac tic fac tor replace ment 3 times a week and receives his care 
within a hemo philia treat ment cen ter (HTC). He is eval u ated by 
an ortho pe dic sur geon and deemed a fit can di date for elec tive 
left total hip arthroplasty. The hema tol o gist is consulted to assist 
with perioperative man age ment to pre vent bleed ing com pli ca-
tions. The patient is treated with 50 U/kg of anti he mo philic fac tor 
(Advate) before sur gery and achieves a peak FVIII level of 108% and 
good post op er a tive hemo sta sis. He is then maintained on daily 
fac tor replace ment for the rest of the week and begins phys i cal 
reha bil i ta tion. He is not placed on pro phy lac tic anticoagulation.

Intraoperative and post op er a tive hemo sta sis
In the above sce nario, metic u lous hemo static sup port is cru cial 
for the suc cess of the sur gi cal pro ce dure. The over all hemo static 
man age ment and avail  able agents vary sig nifi  cantly among 
dif fer ent bleed ing dis or ders, and we dis cuss each sep a rately 
below. However, regard less of the type of bleed ing dis or der, the 
man age ment con cepts are sim i lar: to pro vide effec tive and suf-
fi cient hemo static sup port to pre vent sur gi cal-related bleed ing, 
to sup port wound healing, and to avoid side effects and com-
pli ca tions related to the ther apy used. The World Federation of 
Hemophilia (WFH) 2020 guide lines rec om mend that patients 
with hemo philia requir ing sur gery should always be man aged 
at or in con sul ta tion with rec og nized HTCs with appro pri ate 
hema to logic sup port, reli able lab o ra tory mon i tor ing, and avail -
able and suf fi cient clot ting fac tor con cen trates.16 This con cept 
applies to patients with any bleed ing dis or der. The HTC should 
be supported by a mul ti dis ci plin ary team that includes nurses, 
social work ers, and phys i cal ther a pists famil iar with the needs of 
hemo philia patients under go ing sur gery.17 As in the case above, 
pro ce dures should be performed elec tively when pos si ble, early 
in the week, and early in the day by expe ri enced sur geons and 
anes the si  ol o gists.15 Preoperative in vivo recov ery stud ies are 
used to eval u ate the phar ma co ki netic prop er ties of coag u la tion 
fac tors, which may dif fer based on the prod uct and the patient. 
In hemo philia patients this allows for a more pre cise esti ma tion 
of peak FVIII and fac tor IX (FIX) lev els and can help tai lor the dos-
ing and fre quency of fac tor replace ment according to the need 
of the indi vid ual patient, espe cially before major sur gery. The 
pres ence of inhib i tors should also be assessed prior to sur gery.

Figure 1. Proposed age-related mechanisms contributing to increased risk of thrombosis with age, based on Virchow’s triad. FVII, 
factor VII; FVIII, factor VIII; Fg, fibrinogen; PAI-1, plasminogen activator inhibitor 1; VWF, von Willebrand factor.
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Hemophilia A
The hemo static agents avail  able for HA include desmopressin and 
FVIII replace ment. Desmopressin may be con sid ered in patients 
with mild HA under go ing minor sur gery in whom a response to 
desmopressin has been dem on strated, par tic u larly when the cost 
or devel op ment of inhib i tors due to expo sure to FVIII prod ucts is 
of con cern. Issues with the use of desmopressin include free water 
reten tion, hyponatremia, fluid shifts, and exac er ba tion of car dio-
vas cu lar dis ease. For those rea sons it should be used with con sid-
er able cau tion in older adult patients prone to vol ume over load 
and car dio vas cu lar mor bid ity and is contraindicated in patients 
with active car dio vas cu lar dis ease or sei zure dis or der.16,18

FVIII replace ment ther apy is the treat ment of choice for all  
other patients with out high-titer inhib i tors, such as the patient 
in our case above. Suggested plasma FVIII tar get lev els are 
pro vided in Table 1, adapted from WFH guide lines.16 However, 
high-qual ity data guid ing this prac tice are lacking.19 Addition-
ally, patients under go ing car diac pro ce dures indi cated for 
antithrombotic treat ment may require an extended dura tion of 
fac tor replace ment to allow for safe admin is tra tion of the for mer. 
This is discussed sep a rately below.

Hemophilia B
While the over all clin i cal man i fes ta tions and man age ment 
approaches in hemo philia B (HB) are sim i lar to those in HA, a 
few dif fer ences should be noted. In con trast to HA, the bleed-
ing phe no type in HB may be milder,19-25 and the recommended 
tar get lev els in the WFH 2020 guide lines are lower for major sur-
gery (Table 1).16 The dos ing fre quency should also con sider the 
lon ger half-life of FIX. Patients with HB do not have desmopressin 
as an avail  able option, and FIX replace ment is the treat ment of 
choice for major pro ce dures. While the inci dence of inhib i tors 
is much rarer in HB than in HA,26 their pres ence should also be 
assessed prior to sur gery.

Patients with inhib i tors
Hemophilia patients with high-titer inhib i tors to FVIII, FIX, or 
fac tor XI (FXI) require the use of bypass agents, mainly recom-
bi nant fac tor VIIa (rFVIIa) or acti vated pro throm bin com plex con-
cen trate (aPCC), which pose an addi tional risk for throm bo sis, 
espe cially in older adults. Several stud ies note that the risk of 
throm bo sis due to these agents increases with age, and arte-
rial throm bo sis is a par tic u lar con cern.27-29 While the over all inci-

dence of these events remains low and both rFVIIa and aPCC are 
gen er ally con sid ered safe in older adults,27,30-32 patients should 
be very cau tiously mon i tored for throm bo sis. The lack of reli able 
ther a peu tic mon i tor ing param e ters for bypass agents fur ther 
com pli cates their opti mal dos ing strat egy, and metic u lous clin-
i cal eval u a tion of bleed ing and throm bo sis is cru cial. Data from 
the Euro pean Acquired Hemophilia Registry sug gests a sim i-
lar safety and effi cacy pro file for both rFVIIa and aPCC27; how-
ever, par al lel use of dif fer ent bypass agents should be avoided 
because it may con fer a higher risk for throm bo sis.33 Suggested 
dos ing of bypass agents is sum ma rized in Table 2.

A sim i lar approach applies to acquired HA, an auto im mune 
dis or der caused by antibodies against FVIII that is more com mon 
in older adults.34 In addi tion to bypass agents, these patients 
also have the option of recom bi nant por cine FVIII as a hemo-
static agent.34,35 While the recommended ini tial dose of recom-
bi nant por cine FVIII is 200 U/kg, it has been suggested that an 
ini tial dose of 100 U/kg may be suf fi cient for most patients and 
can be con sid ered for those at risk of throm bo sis.

Perioperative thromboprophylaxis
The WFH rec om mends against the rou tine use of phar ma co logic 
thromboprophylaxis in patients with HA or HB under go ing major 
non car diac sur gery.16 For ortho pe dic pro ce dures, such as the case 
above, the Amer i can Academy of Orthopaedic Surgeons and the 
Amer i can College of Chest Physicians also sug gest for go ing the 
rou tine use of antithrombotic agents in patients with bleed ing 
dis or ders, as does the WFH, with the excep tion of high plasma 
lev els of coag u la tion fac tors.36 As pre vi ously men tioned, how ever, 
older adult patients with bleed ing dis or ders are not nec es sar ily 
protected from throm botic out comes, includ ing venous or arte-
rial throm bo sis, and this risk may increase with age due to age-re-
lated prothrombotic phys i o log i cal changes (Figure 1). In older 
patients, an indi vid u al ized risk/ben e fit assess ment is nec es sary 
when addi tional throm botic risk fac tors are pres ent, espe cially 
in patients with corrected fac tor lev els after ortho pe dic sur gery.

CLINICAL CASE 2
A 79-year-old woman with hyper ten sion, dia be tes, and type 
2A von Willebrand dis ease (VWD; VWF [von Willebrand fac-
tor]:Ag = 35, VWF:RCo = 15, FVIII:C = 110) is sched uled for elec tive 

Table 1. Suggested fac tor replace ment sched ule for older adult per sons with hemo philia A or B with out inhib i tors based on WFH 
guide lines

Indication

Hemophilia A Hemophilia B

Target peak lev els (%) Duration Target peak lev els (%) Duration

Minor sur gery 50-80 Day of sur gery 50-80 Day of sur gery

30-80 Days 1-5 30-80 Days 1-5

Major sur gery 80-100 Day of sur gery 60-80 Day of sur gery

60-80 Days 1-3 40-60 Days 1-3

40-60 Days 4-6 30-50 Days 4-6

30-50 Days 7-14 20-40 Days 7-14

Adapted with per mis sion from Srivastava et al.16
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cho le cys tec tomy. She is admit ted and receives 60 U/kg of VWF 
con cen trate prior to sur gery, achiev ing VWF:RCo = 104, and 
FVIII:C = 225. Her sur gi cal course is uncom pli cated, but the next 
morn ing she com plains of substernal chest pain. She is found to 
have non-ST ele va tion myo car dial infarc tion. With her VWF activ-
ity lev els still nor mal, she undergoes PCI and is found to have 
severe tri ple ves sel dis ease. She is recommended for elec tive 
CABG. The patient’s man age ment is  discussed in a mul ti dis ci plin-
ary approach involv ing car di  ol ogy, car dio tho racic sur gery, and 
hema tol ogy.

Von Willebrand dis ease
The 2021 guide lines by the Amer i can Society of Hematology, 
International Society of Thrombosis and Hemostasis, National 
Hemophilia Foundation, and WFH rec om mend a goal VWF activ-
ity and FVIII level of >50% for at least 3 days for major sur ger ies 
using VWF/FVIII con cen trates.18 This is often extended to a dura-
tion of 7 to 14 days based on the indi vid ual type of sur gery. In 
older adults, spe cial pre cau tion must be taken to avoid overdos-
ing of fac tor replace ment, as prolonged supraphysiologic FVIII 
lev els may lead to throm botic com pli ca tions. Available options 
include plasma-derived for mu la tions of VWF/FVIII as well as 
recom bi nant VWF when avail  able. Older adult patients may have 
nor mal or ele vated base line FVIII lev els, and this should be taken 
into con sid er ation when choos ing the appro pri ate VWF replace-
ment prod uct. This includes plasma-derived prod ucts with a 
higher VWF to FVIII ratio, such as Humate-P, or dose adjust ment 
of con com i tant FVIII replace ment given with recom bi nant VWF.

Patients with type 1 VWD respon sive to desmopressin with out 
active car dio vas cu lar dis ease may be con sid ered for desmopressin 
for minor sur gery, with a goal VWF level >50 per the 2021 guide-
lines.18 The same risks and pre cau tions for desmopressin described 
under HA above apply for VWD. Close mon i tor ing for throm botic 
com pli ca tions is nec es sary for older adult patients, espe cially if 
con com i tant tranexamic acid (TXA) is given. Patients with mild 
type 1 VWD under go ing minor muco sal pro ce dures may be con-
sid ered for TXA alone in some cases,18 which would min i mize the 
risks asso ci ated with fac tor replace ment or desmopressin.

Several stud ies on patients with type 1 VWD have dem on strated 
that VWF lev els may nor mal ize with age due to phys i o log i cal 

increases in VWF.37-42 The 2021 guide lines sug gest reconsider-
ing the diag no sis in these patients, as opposed to remov ing it.43 
Whether the nor mal i za tion of VWF lev els in older patients results 
in an ame lio ra tion of bleed ing symp toms has not been established. 
While that may be pos si ble in some patients, it has been sug-
gested that supranormal VWF lev els may be required in oth ers.44 
Those with nor mal ized VWF lev els in whom bleed ing symp toms 
have resolved may be harmed by the unnec es sary admin is tra-
tion of VWF con cen trates, espe cially if they have car dio vas cu lar 
risk fac tors.44 There are cur rently insuf fi cient data to guide opti mal 
man age ment in these cases. An indi vid u al ized risk/ben e fit assess-
ment is cru cial in patients with nor mal ized VWF lev els, with care ful 
clin i cal eval u a tion of bleed ing and throm botic risk fac tors.

Acquired von Willebrand syn drome may result from the shear-
ing of  VWF (eg, across a ste notic car diac valve or through mechan-
i cal cir cu la tory sup port devices) or less com monly may arise as an 
auto im mune dis or der with antibodies directed against VWF, often 
seen in patients with lymphoproliferative dis or ders and plasma 
cell dys cra sias. When due to an auto an ti body, acquired von Wil-
lebrand syn drome can be effec tively man aged with intra ve nous 
immune glob u lin in addi tion to fac tor replace ment for major 
sur gery, as well as the use of continuous-infusion factor replace-
ment.45,46,47 In older adult patients with a risk of throm bo sis or renal 
dys func tion, approaches such as ther a peu tic plasma exchange, 
rFVIIa, and TXA have been uti lized, although data are lacking.45

Cardiovascular inter ven tions
Percutaneous cor o nary inter ven tion
PCI is a com mon pro ce dure among older adult patients, and its 
chal lenges include the need for intraoperative heparinization 
as well as post op er a tive antiplatelet ther apy. In patients with 
bleed ing dis or ders, a best effort should be made to min i mize 
the dura tion of dual antiplatelet ther apy (DAPT). Earlier rec om-
men da tions favored the use of bare metal stents over drug-elut-
ing stents to limit the dura tion of DAPT to 1 month.48,49 However, 
more recent data sug gest that 1 month of DAPT may be con-
sid ered with newer-gen er a tion drug-elut ing stents with biore-
sorbable poly mers,50-52 which was the approach reported in a 
recent case series of hemo philia patients under go ing PCI.53 The 
indi vid ual cor o nary anat omy, risks of restenosis, and bleed ing 
pro pen sity should all  be fac tored into a mul ti dis ci plin ary deci-

Table 2. Suggested dos ing reg i mens of bypass agents in hemo philia patients with inhib i tors

Agent Dosing for minor sur gery Dosing for major sur gery Comments

rFVIIa 90 µg/kg/dose imme di ately before 
sur gery and every 2 hours for 2 
days and then every 2-6 hours until 
healed.

90 µg/kg/dose imme di ately before 
sur gery and every 2 hours for 2 days. 
Then every 2-3 hours for 5 days, then 
every 4 hours until days 7-10, then 
every 6 hours until days 14-21

•  Preferred agent for patients with HB 
and high-titer inhib i tors per WFH 
guide lines since aPCC con tains FIX 
and may cause or worsen an aller gic 
reac tion.

•  For patients with FIX defi ciency, low 
dose (15-30 µg/kg) in com bi na tion 
with TXA has been shown to be 
effec tive for major sur gery in lim ited 
stud ies and can be con sid ered for 
those at risk of throm bo sis.33

Activated pro throm bin  
con cen trate com plex

50-100 U/kg imme di ately before  
sur gery and then every 6-12 hours

50-100 U/kg imme di ately before sur-
gery, then every 6-12 hours

•  Maximum: 100 units/kg/dose; 200 
units/kg/d).

•  Less pre ferred for HB patients with 
high-titer inhib i tors per WFH guide-
lines.
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sion-mak ing pro cess. Due to the bleed ing risk of DAPT, patients 
with bleed ing dis or ders may require pro phy lac tic hemo static 
ther apy through out the dura tion of DAPT, even if they had not 
been receiv ing it before. For hemo philia patients, the WFH 
guide lines rec om mend trough lev els of 15% to 30% of the defi-
cient fac tor dur ing the dura tion of DAPT and lev els of 1% to 5% 
dur ing sin gle antiplatelet agent ther apy.16 Similarly, the 2021 
VWD guide lines rec om mend pro phy laxis with VWF con cen trate 
dur ing DAPT in patients with VWD and a severe bleed ing phe no-
type.18 In the patient above under go ing PCI, VWF:RCo lev els >30 
may be con sid ered through out the dura tion of DAPT.

Cardiac sur gery
Data on car dio vas cu lar pro ce dures such as CABG, valve replace-
ment, or device implan ta tion in patients with bleed ing dis or ders 
are lim ited. Management is more com plex than other pro ce dures 
due to the fre quent need for post op er a tive antithrombotic ther-
apy or the need for car dio pul mo nary bypass in cer tain cases. 
Procedures that may require car dio pul mo nary bypass, such as 
CABG, con sti tute sev eral high risks for patients with bleed ing dis-
or ders, includ ing the need for sys temic anticoagulation as well as 
the pos si ble occur rence of con sump tive coagulopathies.54 Con-
tinuous replace ment of the defi cient fac tor may bet ter main tain 
steady lev els com pared to IV boluses, and addi tional hemo static 
prod ucts such as FFP or plate lets may be nec es sary in cases of 

acquired coagulopathy. In high-risk patients, off-pump var i a tions 
of such pro ce dures should be con sid ered, or less inva sive alter-
na tives such as multivessel PCI in lieu of CABG. As with PCI, an 
effort should be made to min i mize the dura tion of DAPT when 
pos si ble by weighing the risks and ben e fits of shorter dura tions.

In patients requir ing valve replace ment, bioprosthetic valves 
should be used instead of mechan i cal valves that require indefi -
nite anticoagulation. An approach uti liz ing low-molec u lar-weight 
hep a rin for 10 days post op er a tively followed by 3 months of 
vita min K antag o nist, with con com i tant coag u la tion fac tor cor-
rec tion through out that dura tion, has been suggested for hemo-
philia patients.54,55 A sim i lar approach can be implemented in 
patients with other bleed ing dis or ders, with cor rec tion of the 
hemo static defect applied through out the dura tion of anticoag-
ulation. An addi tional con sid er ation in HB patients is the height-
ened sever ity of the dis ease that can occur as a result of vita min 
K antag o nist ther apy lead ing to decreased FIX lev els, as well as 
the inter fer ence with inter na tional nor mal ized ratio mon i tor ing 
caused by FIX replace ment.2

The lit er a ture sug gests that despite the major hemo static 
chal lenges of var i ous car diac inter ven tions, care ful, mul ti dis-
ci plin ary plan ning can help achieve opti mal out comes with 
min i mal mor bid ity and mor tal ity in patients with bleed ing dis-
or ders.53,54,56-60 However, these data may be sub ject to poten tial 
pub li ca tion bias, and older adult patients are under rep re sented. 

Table 3. Hemostatic man age ment of rare bleed ing dis or ders and pre cau tions in older adult patients

Bleeding dis or der
Recommended hemo static  
treat ment for minor sur gery

Recommended hemo static  
treat ment for major sur gery

Suggested tar get trough  
level of defi cient fac tor

Rare fac tor deficiencies
 II FFP (15-20 mL/kg) FFP (15-20 mL/kg)

PCC* (20-30 U/kg)
>30%

 V FFP (15-20 mL/kg) FFP (15-20 mL/kg) >20%

 V + VIII FFP (15-20 mL/kg) FFP (15-20 mL/kg) Factor V: >20% FVIII:  
as in Table 1

 VII rFVIIa (15-30 µg/kg 
every 4-6 hours)

rFVIIa (15-30 µg/kg every 4-6 hours)
PCC* (20-30 mL/kg)

>20%

 X Factor X con cen trate (10-20 U/kg)
FFP 15-20 mL/kg

Factor X con cen trate (10-20 U/kg)
FFP (15-20 mL/kg)
PCC* (20-30 U/kg)

>20%

 XIII Plasma-derived fac tor XIII con cen trate 
(40 U/kg)

Recombinant fac tor XIII con cen trate 
(35 U/kg)

Cryoprecipitate (1 bag per 10 kg)

Plasma-derived fac tor XIII con cen trate 
(40 U/kg)

Recombinant fac tor XIII con cen trate 
(35 U/kg)

Cryoprecipitate (1 bag per 10 kg)

5%

Other rare bleed ing dis or ders
 Platelet func tion defects Intravenous or oral TXA (500-1000 mg 

every 6-12 hours)
Desmopressin

Platelet trans fu sions (4-6 units)
Bypass agents†

 Hypo/dysfibrinogenemia† Cryoprecipitate (1 bag per 10 kg)
Fibrinogen con cen trate (20-30 mg/kg)
FFP (15-20 mL/kg)

Cryoprecipitate (1 bag per 10 kg)
Fibrinogen con cen trate (20-30 mg/kg)

>100 mg/dL

 Disorders of fibri no ly sis Intravenous or oral TXA (500-1000 mg 
every 6-12 hours)

Intravenous TXA (10-15 mg/kg) 
every 6-12 hours

*After PCC treat ment, fac tors II, VI, IX, and X should not exceed 150%.
†Dysfibrinogenemia often pres ents with a throm botic phe no type. Hypofibrinogenemia and afibrinogenemia usu ally pres ent with bleed ing, although 
both venous and arte rial throm bo sis can occur. Replacement rec om men da tions apply to patients with a bleed ing phe no type, and con com i tant 
antithrombotic pro phy laxis may be nec es sary in some, par tic u larly older adults.
Adapted with per mis sion from Mannucci et al.67
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Management of such patients under go ing car diac inter ven-
tions requires a metic u lous, indi vid u al ized, and mul ti dis ci plin ary 
approach, with care ful mon i tor ing of hemo static param e ters.

CLINICAL CASE 3

An 86-year-old man is eval u ated by a urol o gist for con sid er ation 
of transurethral resec tion of the pros tate for a new diag no sis of 
early-stage pros tate can cer. He has a his tory of con gen i tal FXI defi-
ciency, and his most recent tests show an FXI level of 24%. He has 
a his tory of hyper ten sion, chronic kid ney dis ease, aor tic ste no sis, 
and advanced heart fail ure with reduced ejec tion frac tion. Because 
of his prior his tory of cir cu la tory over load with FFP, the option of 
TXA in com bi na tion with sin gle low-dose rFVIIa is discussed.

FXI defi ciency
Compared to HA and HB, FXI defi ciency has its own unique chal-
lenges in man age ment. The poor cor re la tion between FXI lev els 
and bleed ing phe no type lim its the abil ity to pre dict bleed ing out-
comes.61 In gen eral, any FXI level <20% is con sid ered severe.61 The 
lack of FXI con cen trates in the United States neces si tates the use 
of FFP infu sions (usu ally 10-20 mL/kg) to replace FXI periopera-
tively or the use of bypass agents or antifibrinolytic agents.59,61-63 
In older adult patients, large vol umes of FFP are a major risk fac-
tor for cir cu la tory over load, espe cially in those with valve dis ease 
or con ges tive heart fail ure. In such patients, major sur gery would 
require thor ough fac tor replace ment and large vol umes of plasma, 
which may pose a substantial risk. Ther a peu tic plasma exchange 
has been uti lized as a method to over come this risk and should be 
con sid ered as a poten tially safer method of fac tor cor rec tion.64,65 
The opti mal tar get FXI level is unknown; how ever, lev els of >45% 
have been recommended for major sur gery, with con sid er ation 
of antifibrinolytic agents in areas of high fibri no lytic activ ity, such 
as the blad der, endo me trium, and oro phar ynx.61 For patients who 
can not receive blood prod ucts or are at risk of cir cu la tory over-
load, as in the patient above, the use of a sin gle low-dose rFVIIa 
(Table 2) in com bi na tion with TXA has been shown to be effec tive 
in lim ited stud ies.66

Other rare bleed ing dis or ders
Very lim ited data exist to guide the opti mal perioperative man-
age ment of older adults with rare bleed ing dis or ders.66 The avail-
abil ity of reli able lab o ra tory test ing and appro pri ate hemo static 
prod ucts is nec es sary in the man age ment of these patients as 
guided by a hemo sta sis expert. Table 3 sum ma rizes some of the 
con cerns that may arise in using spe cific hemo static agents in 
each of these dis or ders in older adult patients, and nec es sary 
pre cau tions should be implemented.
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