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A standardized treatment regimen for patients with severe
haemophilia A undergoing orthopaedic or trauma surgery:

a single centre experience

Christina Hart?®, Bernhard HeindI®, Michael Spannaglb and Susanne Lison®

Recommendations on the administration of clotting factor
concentrates in patients with severe haemophilia
undergoing surgery are usually determined by monitoring
target clotting factor levels. In this retrospective cohort
study, we enrolled patients with severe haemophilia A who
underwent major orthopaedic or trauma surgery. We wanted
to evaluate the feasibility and the safety of a standardized
medical treatment procedure. Further on, we wanted to
assess whether our standardized treatment regimen
enables surgical procedures in certain situations in which
measuring clotting factor VIII (FVIII) activity is not available.
We created a standardized medical treatment procedure
that included a medical protocol and close cooperation with
the Haemophilic Treatment Centre. Thirteen surgical
procedures in nine patients were examined. The feasibility
and safety of this standardized treatment concept were
assessed by identifying perioperative complications and by
means of a questionnaire. Depending on the surgery, the
amount of FVIII administered within the first 10 days ranged
between 653 and 1027 units/kg body weight. No allogeneic
blood transfusion was required. The measurement of FVIII
activity was performed repeatedly in five patients. In all
patients activated partial thromboplastin time monitoring

Introduction

Haemophilia A is a rare X-linked recessive coagulation
disorder that is caused by a deficiency of coagulation factor
VIII (FVIII). According to plasma coagulant levels,
haemophilia A can be classified into severe (<1% clotting
factor activity), moderate (1-5% clotting factor activity)
and mild (5-30% clotting factor activity) forms [1]. Joint
bleedings predominantly affect elbows, knees and ankles,
and less often shoulders and hips. Recurrent bleeding
episodes into the same joint lead to synovial inflammation.
Chronic haemarthrosis finally results in joint destruction
and the development of haemophilic arthropathy [2].

Primary prophylaxis initiated during the early years of life
can markedly reduce the risk of subsequent arthropathy
and improve the quality of life and has, therefore,
replaced episodic treatment in many haemophilic
patients [3]. Currently, modified FVIII and IX concen-
trates with extend half-life are becoming available [4].
Haemophilic adults who have not been treated with
primary prophylaxis and have developed haemophilic
arthropathy can be treated with secondary prophylaxis
to delay joint destruction and to maintain and improve
mobility [5,6].
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was performed during the hospital stays. The surgeons and
patients were satisfied with our treatment concept and
adhered to the medical regimen protocol. By means of a
detailed, standardized medical protocol and by ensuring
close cooperation between the patient, the surgeons and
the Haemophilic Treatment Centre, we could show that
elective and emergency operations can be safely performed
even in situations in which FVIII activity could not be
monitored. Blood Coagul Fibrinolysis 26:396 -402 Copyright
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Arthropathy, however, is still one of the most common
complications of haecmophilia, especially in older haecmo-
philic patients. After conservative therapies have failed,
orthopaedic surgery is often the last choice to reduce pain
and disability and to achieve stability [7,8]. Total knee
replacement (TKR) and total hip replacement (THR) are
most frequently used, whereas total joint replacement of
the shoulder, elbow and ankle remain controversial.
Furthermore, muscular atrophy, instability of the joints
and osteoporosis due to immobilization predispose hae-
mophilic patients to bone fractures [9]. In haemophilic
patients, orthopaedic procedures are demanding. Surgery
is technically challenging due to concomitant soft-tissue
fibrosis, osteoporosis and muscle contractures. Therefore,
close cooperation with the haemophilia team must be
ensured to avoid bleeding complications.

Although orthopaedic procedures are being performed
more often, published studies concerning haemophilic
patients are limited. Country-specific recommendations
for substitutive therapy in patients undergoing surgery
are used in cases wherein clotting factor activity monitor-
ing is possible [10]. However, joint replacements are
increasingly performed in endoprosthetic specialized
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hospitals in which continuous measurement of clotting
factor activity and a specialist in coagulation disorders are
not always available.

In this retrospective analysis, we enrolled patients of our
Haemophilic Treatment Centre (HTC) with severe
haemophilia A in whom major orthopaedic or trauma
surgery was performed under the following two different
conditions: the haemophilic patients either had planned
for elective joint replacement or were admitted to the
emergency department due to bone fracture. We eval-
uated the feasibility and safety of our standardized
medical treatment procedure, which specified a standar-
dized medical protocol for substitutive therapy and close
cooperation with the surgeon. Based on these results, it
was our aim to evaluate a standardized treatment regimen
that can be safely used in haemophilic patient undergoing
major orthopaedic surgery under elective and emergency
conditions even in rare situations when monitoring FVIII
activity is not possible.

Material and methods
In the HTC of the University of Munich, Munich,
Germany, we treat adult haemophilic patients who suffer

from severe, moderate or mild forms of either haemophilia
Aor B.

In this observational cohort study, we retrospectively
analyzed data from all patients with severe haemophilia

Fig. 1
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A who underwent major orthopaedic and trauma surgery
in 2010 or 2011. The surgical procedures were either
performed at the University of Munich (department of
trauma surgery) or in an external hospital that specialized
in artificial joint replacements. In each of the above-
mentioned hospitals, surgeons with experience operating
on patients with haemostatic disorders were present.
However, FVIII activity measurement in the external
hospital was not always possible within a reasonable
timeframe.

The analyzed patients underwent either elective artificial
joint replacement or urgent osteosynthesis due to a
fracture of the femur.

In haemophilic patients scheduled for elective artificial
joint replacement, we use a standardized procedure that
comprises the following steps (Fig. 1). First, the patient,
who may suffer from progressive joint pain, arranges an
appointment in our HTC. The existing findings are
discussed with the patient and the colleagues of the
department of trauma surgery. If conventional treatment
possibilities (e.g. physiotherapy, adequate medical pain
treatment, synovectomy, RSO) are exhausted, the patient
will be sent to a department of our university hospital or
an external hospital that is specialized in complex ortho-
paedic and trauma surgery. Second, after the surgeon
confirms the indication for artificial joint replacement
therapy, an inpatient admission appointment is planned.
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Discuss existing
findings

Haemophilic patient

Surgeon

Progressive joint pain

Reflect on
conventional
treatment

Conventional
treatment possibilities
are exhausted

Indication for joint
replacement

Information on
planned surgical
procedure

Actual laboratory
values

Medical regimen

Factor
concentrate

Haemophilic patient

Surgical procedure

Close cooperation between
surgeon and HTC

Standardized procedure for an elective artificial joint replacement. HTC, Haemophilic Training Centre.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.



398 Blood Coagulation and Fibrinolysis 2015, Vol 26 No 4

To obtain current laboratory values, including blood
count, liver and kidney values, prothrombin time, acti-
vated partial thromboplastin time (aPT'T), fibrinogen,
FVIII activity, inhibitor status to exclude the existence
of an inhibitor and, if necessary (e.g. in patients suffering
from HIV or chronic hepatitis C), measurement of viral
load and CD4% cell count, the patient is advised to
consult us once more. Third, after receiving the labora-
tory values and information from the surgeon concerning
the planned surgical procedure, we prepare a standar-
dized medical protocol (Appendix, http://links.Ilww.com/
BCF/A12). This protocol provides essential information
concerning the patient’s medical history, the planned
surgery, the patient‘s clotting factor concentrates, as well
as the dose and time intervals of clotting factor substi-
tution that should be administered before and during the
first day after the surgical procedure. In addition, the
protocol includes recommendations meant to minimize
blood loss. For example, we recommend the avoidance of
painkillers that interfere with platelet function [e.g.
aspirin, nonsteroidal anti-inflammatory drugs (NSAIDs)]
and discourage the administration of colloids. We gener-
ally do not recommend the use of medical thrombopro-
phylaxis in patients with haemophilia A unless the
patient exhibits specific risk factors (i.e. obesity, several
comorbidities, and prolonged immobility). The medical
protocol is sent to the department in which the surgical
procedure is performed and to the patient. Fourth, upon
hospital admission, the responsible surgical colleague
requests the amount of clotting factor concentrate
required for the inpatient stay from our HT'C, and the
clotting factor concentrate is sent to the hospital immedi-
ately. In the course of the first postoperative day and on
the following days until discharge, we contact the respon-
sible surgeon. We obtain information concerning the
surgical procedure and the postoperative course, bleeding
complications and current laboratory values, in particular
the aP'T'T and, if possible, FVIII activity. Subsequently,
the medication regimen is adjusted according to the
clinical and laboratory findings.

In cases of emergency, for example, severe bleeding,
bone fracture or indication for urgent abdominal surgery,
our team is usually consulted via a 24-h emergency call
number. In cases of suspected major trauma, we receive
information from the doctor in charge of the emergency
department. In such a case, we first recommend the
amount of clotting factor that should be administered
immediately. Clotting factor concentrates are always
available from the department of transfusion medicine
of our hospital (Fig. 2). Second, after the diagnosis of
major orthopaedic trauma is made and the indication of
trauma surgery is confirmed by the surgeon, we provide
oral information on the perioperative substitution regi-
men. Third, the written medical protocol (Appendix,
htep://links.lww.com/BCF/A12) will be provided to the
doctor who is responsible for further treatment as soon as

possible. Further procedures are analogous to that men-
tioned above.

The dose of recommended clotting factors mainly
depends on the body weight as well as the type of the
surgical procedure and takes into account the personal
bleeding history and previous demand on factor substi-
tution. It is calculated as follows: the initial substitution
(directly before the operation) is 50—70 units/kg body
weight followed by 30-40units/kg body weight every
8—12h for days 1-3 and 20-30units/kg body weight
every 8—12 h for days 4—10. Thereafter, the substitution
is continued in a dosage of 20—30 units/kg body weight
every 24 h until the end of intensive postoperative reha-
bilitation/physiotherapy [11].

To evaluate the safety of our standardized treatment
regimen, even when FVIII activity monitoring is not
available, we focus our retrospective analysis on the
amount of intraoperative and postoperative blood loss,
need for allogeneic blood units and occurrence of com-
plications (i.e. thrombosis). To determine whether our
recommendations were implemented by the treating
doctor, we documented whether colloids or NSAIDs
were administered in the perioperative setting, if medical
thromboprophylaxis was provided and whether our
recommendations on the administration of clotting factor
concentrate were followed. By means of a questionnaire,
we investigated opinions regarding the practicability and
feasibility of our concept among the treating surgeons
who are specialized in complex orthopaedic and trauma
surgery and the patients (rating scale: 10 =very good and
1 =poor). The questionnaire for the surgeons focused on
the comprehensibility and feasibility of the medical
protocol, an adequate clotting factor concentrate supply
and cooperation with the HTC during the perioperative
period. The questionnaire sent to the patients concerned
the preoperative haemostatic preparation for the surgical
procedure, clotting factor concentrate supply and
cooperation with the HTC during the inpatient stay.

Results

In 2010 and 2011, nine patients suffering from severe
haemophilia A with a mean age of 47 + 9 years underwent
major orthopaedic or trauma surgery. Four haemophiliacs
were on secondary prophylaxis, whereas the remaining
five patients received on demand therapy. Plasma-
derived clotting factor concentrates were administered
in the majority of the patients; three patients were treated
with recombinant FVIII concentrate. Six patients had
concomitant hepatitis C infections, and two patients were
HIV infected. The patients had no type of thromboem-
bolic event recorded in their personal history.

Procedural data are summarized in Table 1. Ten artificial
joint replacements [i.e. eight TKR, one re-TKR and one
total ankle replacement (T'AR)] and three urgent osteo-
syntheses due to femur fracture were performed. Two
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patients underwent bilateral TKR; in one patient, a
revision was required due to infectious complications
during a 1-year period.

Recurrent monitoring of FVIII activity was performed
in five patients; aPT'T" measurements (normal range:
25-42s) were performed repeatedly in all patients and
stayed within the normal limits on postoperative day 1. In

all patients, FVIII concentrate was administered exactly
according to the medical protocol. Depending on the type
of surgery, the total amount of FVIII administered within
the first 10 days ranged between 42 000 and 86 000 units
in total (653—1027 units/kg body weight). The documen-
ted total blood loss during and after surgery ranged
between 500 and 2000 ml in TKR and 300 and 700 ml
after femur osteosynthesis. There was no need for a

Table 1 Procedural data of elective orthopaedic surgery and urgent osteosynthesis performed in patients with severe haemophilia A
Application
of colloids, Application
Amount of FVIII Haemoglobin Estimated NSAID or of FVIII
Patient ~ Type of Hospital stay applied until POD 10 aPTT on on POD 1 total blood heparin according to
(No.) surgery postop (days) (units [units x KG kg]) POD 1 (s) (mg/dl) loss (ml) prophylaxis the regimen
Elective orthopaedic surgery
1 TKR (left side) 17 77000 [1027] 34 11.8 1100 No Yes
2 TKR (right side) 12 68000 [1000] 39 10.6 Not measured  Yes Yes
TKR (left side) 12 66 000 [970] 40 10.5 1900 Yes Yes
3 TKR (left side) 17 86 000 [1075] 31 10.9 1450 Yes Yes
TKR revision (left side) 9 65000 [813] 21 10.6 600 Yes Yes
4 TKR (left side) 11 86 000 [935] 34 121 500 Yes Yes
5 TKR (left side) 14 67000 [838] 38 11.6 1000 No Yes
TKR (right side) 9 59000 [738] 41 10.0 800 No Yes
6 TKR (left side) 9 69 000 [885] 41 9.1 2000 No Yes
7 TAR (left side) 15 69000 [767] 26 13.3 300 No Yes
Urgent osteosynthesis
8 Osteosynthesis (right side) 6 59000 [737] 38 11.8 300 No Yes
1 Osteosynthesis (left side) 8 49000 [653] 32 13.4 500 No Yes
9 Osteosynthesis (left side) 27* 42000 [677] 37 12.6 700 Yes Yes

NSAIDs, nonsteroidal anti-inflammatory drugs; POD, postoperative day; Postop, postoperatively; TAR, total ankle replacement; TKR, total knee replacement.

*Prostatic hyperplasia, voiding disorder; waiting for a short-term care option.
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transfusion of allogeneic blood units in any of the patients
in the perioperative period. The haemoglobin level on
the first postoperative day was more than 9 mg/dl in all of
the patients.

Against our recommendation minor protocol violations
occurred. In particular, colloids were administered to
three patients and NSAIDs were given to six patients.
One patient was treated with medical thromboprophy-
laxis (i.e. low molecular heparin) for a short period of
time. No significant blood loss, however, was found in
this patient. There were no clinical signs of thromboem-
bolic events in any of these patients.

All treating surgeons and seven out of nine patients
responded to the questionnaire. As Fig. 3 indicates,
the majority of the patients were satisfied with the
medical haemostatic care in advance of the operation,
the clotting factor supply and cooperation with the
haemophilia team during the perioperative period. The
surgeons easily adhered to the medical protocol as well as
the clotting factor supply. All surgeons appreciated the
collaboration with the coagulation disorder specialist.
The HTC team was not contacted via the emergency
number in any of the elective cases.

Discussion

In recent decades, major advances have been made in the
management of haemophiliac patients. The improved
safety of plasma derived as well as the development of

Fig. 3

recombinant products and treatment of HIV and chronic
hepatitis have resulted in an increased life expectancy.
Haemophilic patients are aging; therefore, the need for
artificial joint replacements in haemophiliacs who have
not been on primary prophylaxis is increasing. It has been
shown that TKR is an effective treatment in haemophilic
arthropathy to obtain pain relief and functional improve-
ment [12-14].

Because the catchment area of our HT'C is over 200 km
and hospitals specialized in joint replacements have
recently emerged, surgical procedures in our haemophilic
patients are sometimes performed in external hospitals.
In most of these hospitals, a laboratory that is capable of
performing FVIII activity measurements and an on-site
doctor who specializes in controlling haemostasis are not
available. To ensure good patient-centred care, we have
developed a standardized medical treatment procedure
for the most frequent major surgical procedures that
compose elective orthopaedic and trauma surgery and
have created a detailed, standardized medical protocol.

According to the World Federation of Haemophilia, it is
recommended that clotting factor level monitoring
should be performed in the preoperative and postopera-
tive periods (www.wfh.org). Haemophilia A patients
scheduled to undergo major surgery should be supple-
mented to achieve a FVIII plasma activity of 80-100%
prior to surgery; after surgery, the substitution should be
continued in decreasing dosages for 14 days [10]. If

1. medical regimen protocol

2. preoperative medical care

3. clotting factors supply

4. cooperation with the HTC

o 4

B Patients BSurgeons

An evaluation of our standardized treatment regimen by means of a questionnaire (rating scale: 10 =very good, 1 = poor). The evaluated concepts
are as follows: 1. comprehensibility and feasibility of the medical protocol; 2. complete and contemporary preoperative haemostatic preparation;
3. availability and a supply of clotting factor; and 4. accessibility, expertise and communication with the Haemophilic Training Centre (HTC).
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clotting factor activity monitoring is not available within a
reasonable time, performing aP’I'T" measurements are
recommended. The disadvantage is that higher clotting
factor consumption may result. In our study, FVIII
monitoring could be performed only in five patients,
whereas aPT'T' measurements were routinely performed.
The aPT'T" measurements were within the normal range
for all of the patients on the first postoperative day.
However, it must be taken into account that the aPTT
does not only reflect FVIII activity, but is also influenced
by a number of other factors. The clotting factor concen-
trate that was administered in our study was in accordance
with our patient recommendations and (i.e. during the first
10 days) ranged between 653 and 1027 units/kg body
weight. This is concomitant with or slightly lower than
data that were presented by Srivastava [11].

TKR in nonhaemophilic patients is usually associated
with a total blood loss that ranges within 800—1200 ml
[15]. In three of our patients, the documented blood loss
was higher, but there was no need for an allogeneic blood
transfusion. In addition, the blood loss after TKR was
primarily in the range that was reported by Heeg ez a/. [16]
in haemophiliac patients who had undergone total knee
or hip replacement. In osteosynthesis of the femur, we
found a lower blood loss than recently reported in pub-
lished studies [17].

In patients undergoing major orthopaedic surgery, the
prevalence of deep venous thrombosis is between 41 and
85% when bilateral venography is used. Therefore, rou-
tine pharmacological thromboprophylaxis is strongly
recommended [18]. Currently, no evidence-based studies
address if and, consequently, when medical thrombopro-
phylaxis should be performed in patients with severe
haemophilia. Because FVIII activity after surgery is
usually not as high in patients with haemophilia A com-
pared with nonhaemophilic patients, there are varying
opinions concerning whether patients with haemophilia
should have medical thromboprophylaxis [10]. Based on
our regimen, we did not regularly recommend medical
thromboprophylaxis in patients with severe haemophilia
A, and in the course of the hospital stay, there were no
clinical signs of a thrombosis in any of these patients. In
one patient, low molecular weight heparin was adminis-
tered against our recommendation, but no bleeding
complication occurred.

To reduce bleeding complications, we did not recom-
mend treatments with colloids and painkillers that may
affect haemostasis. We discovered that non-steroidal
anti-inflammatory drugs and colloids were administered
to half of our patients, but no negative effects related to
bleeding were observed. Nevertheless, as alternative
possibilities regarding pain medications and fluids exist,
we still would not recommend the use of colloids peri-
operatively or the intake of painkillers that affect haemo-
stasis in the first postoperative days.
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This study has several main limitations. The study is
retrospective and involves only a small number of
patients. Moreover, our results are from a heterogeneous
orthopaedic patient population.

According to the results of the questionnaire, we can state
that our standardized treatment regimen is well received
by the patients and surgeons.

Due to the diverse biochemical characteristics of the new
modified FVIII and IX clotting factor concentrates, rou-
tine laboratory monitoring is disturbed by the modified
FVIII and IX products. Up to now, there is not enough
experience on how to handle surgery procedures in
haemophilic patients treated with these new products.
The half-life extension may lead to a prolongation of the
application interval in the postoperative setting [19].

In conclusion, our data indicate that our standardized
medical treatment procedure and standardized medical
protocol for patients with severe haemophilia are safe and
have proven feasibility in elective orthopaedic operations
and trauma surgery. We emphasize that the treatment of
haemophilic patients who undergo surgery is best per-
formed with an interdisciplinary approach. Defining
algorithms may improve therapy quality. In certain situ-
ations in which monitoring coagulation factor activity
cannot be ensured within a reasonable timeframe, it
may still be possible to perform orthopaedic and trauma
surgery in patients with haemophilia if aPT'T' measure-
ments are established. In addition, a reliable consultation
of a haemophilic specialist must be assured. Therefore,
close cooperation between a surgeon who has a familiarity
with bleeding disorders and a haemostatic department
with 24-h availability is required before and after the
surgical procedure.
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