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Haemostasis with cryoprecipitate in
patients undergoing surgery for severe
von Wille brand disease

V. MATHEWS, A. SRIVASTAVA, S. CHANDRAN NAIR,
M.CHANDY

ABSTRACT
Bdckground. There are limited data on the management of

haemostasis in patients with severe von Willebrand disease under-
going major surgery. Data on the use of cryoprecipitate in this
setting are even more limited. In many developing countries cryo-
precipitate is often the only available sourc-e of factor replace-
ment. The minimum factor levels required for maintaining
haemostasis after surgery have never been carefully evaluated.

Methods. Data from 3 patients with severe von Willebrand
disease who underwent 4 major surgical procedures at our
institution, using lower than standard recommended doses of
cryoprecipitate were analysed for adequacy of factor replace-
ment and complications.

Results. The average preoperative cryoprecipitate infusion
was 22.5 i.u. of factor VIII/kg (range: t 5-25). The bleeding
time done by the modified Ivy method, 30 minutes after infusion,
was normal in all these patients. The average cryoprecipitate
support for days t -3was t 6.5 i.u. of factor VIII/kg/day (range:
t 2.5-25) and for days 4- t 0 was t 2.4 i.u. of factor VIII/kg/
day (range: 8.3 - t 6). The mean duration of factor replacement
was t 2 days (range: 7- t 7). Two patients had delayed bleeding,
one on day 3 attributed to the inadvertent use of a non-steroidal
anti-inflammatory drug and the second on day to which was
probably secondary to septicaemia. Bleeding resolved in both
these patients as soon as the precipitating factors were relieved.

Conclusion. The total amount of factor replaced in our
patients is approximately half of what would have been used if the
usual recommendations were followed. The data suggests that
lower doses of cryoprecipitate could be adequate for major sur-
gery and wound healing in severe von Willebrand disease. This will
lead to lowering of costs and reducing the risk of transfusion-
associated virus infection.
Natl Med J India 2000; t 3: t 88-90
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patients with severe von Willebrand disease (vWD) undergoing
major surgery. Data collected from 19 major treatment centres
through a survey conducted on behalf of the International Society
on Thrombosis and Hemostasis showed that a total of 76 surgical
events had occurred in 64 patients with vWD. Only 29 of these had
severe disease (type III or type I severe ).1 Most of the centres that
responded to this survey had 1-4 patients with severe vWD, who
had undergone surgery. Factor concentrates that have been virus-
inactivated and contain adequate amounts of von Willebrand
factor (vWF) are recommended for replacement therapy. Unfor-
tunately, in many developing countries such factor concentrates
are not available. In such circumstances, cryoprecipitate is used
for factor replacement, and has been shown to be effective in
achieving haemostasis and wound healing. 1 However, it is often
avoided due to the risk of viral transmission and the inconve-
nience of storage and administration.P

While it is recognized that surgical haemostasis and wound
healing can be achieved with factor VIII (FVIII) replacement, the
recommendations for factor levels to be maintained during this
period are largely empirical." They are more often based on extra-
polations from the understanding of the pathophysiology of
bleeding in coagulation disorders, than on data from clinical
trials. The minimum factor levels required for maintaining haemo-
stasis after surgery have never been carefully evaluated. We have
recently shown that much lower levels of factor support than those
recommended are adequate for achieving haemostasis and wound
healing without increase in haemorrhagic complications in
patients with severe haemophilia.'

We describe our experience with lower than usually recom-
mended dosages of cryoprecipitate for major surgery and post-
operative haemostasis in patients with severe vWD.

PATIENTS AND METHODS
Three patients with severe vWD, defined as having frequent
spontaneous bleeding and FVIII levels of <10% (one-stage acti-
vated partial thromboplastin time assay)," along with a markedly
prolonged bleeding time of more than 15 minutes (modified Ivy
method)? and absence of platelet aggregation with ristocetin,
underwent four major surgical procedures. Cryoprecipitate, manu-
factured by a slow-thaw siphon technique from voluntary single
donors as described previously, 8 was used for replacement therapy
in all these cases. Each bag of cryoprecipitate contained about
100 i.u. of FVIII in 30-40 ml of plasma (unpublished data). The
preoperative dose of cryoprecipitate was about 20 i.u. ofFVIII/kg.
Bleeding time done 30 minutes after infusion was used to assess
preoperative adequacy of factor replacement. Postoperatively,
cryoprecipitate was administered once a day, at a target dose of
15 i.u./kg/day on the first three postoperative days and 10 i.u. of
FVIII/kg/day till wound healing or suture removal. The adequacy
of factor replacement was monitored clinically, unless there was
unexpected bleeding. We did not have facilities to assay vWF and
ristocetin co-factor activity (RiCof) at the time these patients were
treated. In the event of postoperative bleeding, the duration and
quantity of cryoprecipitate support was increased appropriately.
Antifibrinolytic drugs were not used for any patient.

RESULTS
The clinical characteristics, diagnostic features ofvWD, details of
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TABLE1. Clinical profile and haematological management of patients with severe von Willebrand disease undergoing major surgery

S.No. Age/Sex Weight FactorVrn Surgical diagnosis/ Cryoprecipitate CFVrn i.u./kg/day) Complications and additional
(kg) level% procedure done PO Days 1-3* Days 4+* Total transfusions

la 25/F 40 4 Right lower calyceal 15 15 11 150 Suture line bleeding on
stone, left bifid pelvis with (days 4-10) day 3; 8 units of fresh frozen
hydronephrosis and PUl block plasma (4 each on days 3, 4);
Left pyelopyeloplasty and 2 units of red cells; 15 units
Anderson-Hynes pyeloplasty, of platelet concentrate
right pyelolithotomy and double-J stent (5 per day, days 3-5)

Ib 25/F 40 4 Acute haemoperitoneum, 25 12.5 12.5 110 4 units of red cells
bilateral ovarian cysts (days 4-10) (intraoperative)
Total abdominal hysterectomy,
bilateral salpingo-oophorectomy
and appendectomy

2. 22/F 60 6 Endometriosis 25 13.3 8 210 Suture line bleeding on
Total abdominal hysterectomy, (days 4-10) day 10; 6 units red cells
bilateral salpingo-oopherectomy, 15 (2 each: intraoperative,
removal of endometriotic cysts (days 11-17) day 10, 11)

3. 24/M 80 1.75 Left frontoparietal 25 25 16 240 Nil
haematoma (days 4-10)
Left frontoparietal craniotomy 12.5
and haematoma evacuation (days 11-14)

Allpatientshada bleedingtime>15 minutesandabsenceofplateletaggregationwithristocetin FVIII factorVIII PO preoperative
* Averagequantityinfusedoverthisperiod PUJ pelviuretericjunction

surgical diagnosis and treatment, dose of cryoprecipitate and
complications, if any, are given in Table I. The average preopera-
tive cryoprecipitate infusion was 22.5 i.u. of FVIIIlkg (range: 15-
25). The bleeding time done 30 minutes after infusion was normal
in all these patients. The average dose of cryoprecipitate support
for days 1-3 was 16.5 i.u. of FVIIIlkg/day (range: 12.5-25) and
for days 4-10 was 12.4 i.u. of FVIIIlkg/day (range: 8.3-16). The
mean duration of factor replacement was 12 days (range: 7-17).
In the patient who underwent central nervous system surgery,
factor replacement was continued for 2 weeks, four days after
suture removal, even though there was no evidence of any haemo-
rrhagic complication. Two patients had delayed haemorrhage.
One of these (1a) had profuse haemorrhage on the third postopera-
tive day which persisted in spite of increasing the cryoprecipitate
support. Her bleeding time done at this time was greater than 15
minutes and did not get corrected even after increasing her
cryoprecipitate support, though her FVIII assay had increased to
200%. This patient had inadvertently received ketorolac, a non-
steroidal anti-inflammatory drug (NSAID), for analgesia. Bleed-
ing stopped after withdrawing the drug and, on administering
platelet concentrates, the bleeding time normalized. Cryoprecipi-
tate was subsequently administered as per protocol. This patient
subsequently underwent major surgery (lb) with the same proto-
col of replacement therapy with cryoprecipitate and no platelet
concentrates; and did not have any undue haemorrhage.

The second patient (2) had bleeding on postoperative day 10
from a part of the suture line following a total abdominal hyster-
ectomy. Her bleeding time done at that time was> 15 minutes, the
patient was toxic, had urinary tract infection and septicaemia
which was treated with appropriate antibiotics (cefotaxime,
arnikacin, norfloxacin and metronidazole). Cryoprecipitate was
administered for 7 more days. Bleeding stopped as the infection
resolved.

DISCUSSION

There are no clinical reports describing a protocol for the dose of

cryoprecipitate for factor replacement during and after major
surgery in patients with severe vWD. Though its use for this
purpose is now obsolete in developed countries, it continues to be
the most commonly available source of vWF in the developing
countries. It is, therefore, important to report data on haemostatic
management with cryoprecipitate from carefully documented
cases.

Primary haemostasis was achieved in all patients at surgery.
Two out of three patients did not bleed in the first 10 days after
surgery. Though delayed haemorrhage occurred in two patients,
in both it was attributable to reasons other than low factor levels
alone-use of an NSAID in one and sepsis in the other. Bleeding
stopped in both these patients as soon as the precipitating factors
were relieved.

Laboratory monitoring of replacement therapy for surgery is
controversial. The parameters that could be used are bleeding
time, FVIII assays, von Willebrand antigen (vW Ag) levels and
RiCof. Bleeding time done 30 minutes after infusion of cryopre-
cipitate was used to assess adequacy of vWF replacement pre-
operatively in our patients. FVIII assays would certainly correlate
better with haemostatic outcome and should be used for monitor-
ing therapy.

The total amount of factor replaced in these patients with
severe vWD undergoing major surgery is about half of what
would have been used if the usual recommendations were fol-
lowed (Table II). Even though the number of patients treated were
small, it appears that lower factor levels could be sufficient for
haemostasis, particularly in uncomplicated cases. It also shows

TABLEII. Comparison of factor replacement protocol for surgery in
von Willebrand disease

Time Standard recommendation' Present study

Preoperative infusion 30-50 i.u. FVIIIlkg
Days 1-3 15-25 i.u. FVIIIlkglb.i.d.
Day 4+ 15-25 i.u. FVIIIlkg/o.d.

23 i.u. FVIIIlkg
17 i.u. FVIIIlkg o.d.
12 i.u. FVIIIlkg o.d.
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that factor consumption is increased in the presence of sepsis, as
previously reported." Close interaction is essential between mem-
bers of different teams managing the same patient, to avoid the
inadvertent use of drugs which could precipitate bleeding.

In conclusion, our data suggest that cryoprecipitate in doses
much lower than what is usually recommended could be adequate
for major surgery and wound healing in severe vWD. This is
important because it will lead to lower costs and a reduction in the
risk of transmitting transfusion-associated virus infections.
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p24 antigen screening to reduce the risk
of HIV transmission by seronegative
bone allograft donors

RAJESH MALHOTRA, D. A. F. MORGAN

ABSTRACT
Background. During the last decade, more than 2000 bone

allografts harvested from 888 donors and processed by the
.Queensland Bone Bank have been transplanted in over 1500
patients in Australia and New Zealand. A strict protocol to
eliminate HIV transmission by fresh frozen allografts is followed;
and not a single case of HIV transmission has been reported.

Methods. All donors were screened and strict donor exclu-
sion criteria were used. All donor blood samples were subjected
to double testing including antibody to HIV-l, HIV-2 and
HTLV-l and p24 antigen. The allografts negative for these tests
were subjected to processing, including removal of extraneous
tissue, pulsatile lavage to remove marrow elements, and immer-
sion in 97% alcohol for 20 minutes. Allografts were subjected
to 25 cGy irradiation before transplantation.

Results. Allografts were retrieved from a total of 9 50 donors
and 51 were discarded after screening for contamination by
organisms other than HIV-l. Eleven donors negative for HIV-l
antibodies tested positive for p24 antigen and were discarded.
Allografts from donors testing negative for both the tests
(n= 888) were irradiated and used for transplantation.
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Condusions. Routine p24 antigen testing and irradiation of
allograft should be mandatory for bone banks, especially those
freezing fresh allografts. p24 antigen testing is inexpensive, rapid
and easy. Certain guidelines must be followed to avoid misleading
results of p24 testing.
Nad Med J India 2000; 13: 190-2

INTRODUCTION
Human immunodeficiency (HIV) virus infection is of importance
to bone banks because of the potential inability to detect an infect-
ed donor who tests negative during the 'window' period. Trans-
mission of HIV-1 has been reported following transplantation of
bone from HIV-I infected but seronegative donors.'> It is thus
necessary for tissue banks to attempt to reduce the chances of
HIV-1 transmission through seronegative donors. The Queensland
Bone Bank follows a strict protocol for donor selection, p24 anti-
gen testing in addition to HIV-1 antibody testing and secondary
sterilization of allografts using gamma irradiation.

METHODS
The Queensland Bone Bank relies on careful donor selection"
criteria (Table I). Each living donor is interviewed by the bone
bank co-ordinator and the patient record is carefully scrutinized.
The phase of screening is completed by a thorough physical
examination by medical officers. For cadaveric organ donation,
permission is usually obtained from therelative by the treating
intensivist. 'At-risk' donors are excluded and autopsy provides an
additional margin of safety, which is mandatory.'

Donor testing
Routine haematological and biochemical tests are performed.
Serological tests deemed to represent the minimum standard are
listed in Table II. Because of the documented transmission of
HIV-l from seronegative organ donors, assay for HIV antibody
alone is inadequate. We routinely screened donors for p24 antigen
and if either HIV antibody or p24 antigen was positive, the graft
was discarded. Enzyme immunoassay was used for the detection
of HIV-1 p24 antigen in the donor serum. This is an in vitro
sandwich solid phase enzyme immunoassay [HIV AG-l Mono-
clonal Antibody Kit (Abbott)]. Reactive specimens were tested
using monoclonal blocking antibody, which utilizes the principle


