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USE OF
DESMOPRESSIN IN
CARDIAC VALVE
SURGERY

During the first 24 howrs following cardiac surgery, a tendency lo
Meeding is commonly observed. This sitwation often requires
fransfusion of blood or blood products. Desmopressin (DDAVP), a
synthetic analogue of the antidiuretic hormone [L-arginine
vasopressin, may ke helpful in  lessenming of nonsurgical
posioperative hleeding following open hearl surgery.

Two groups of patienis umdergoing cardiac valve surgery, each
consisting aof 15 patients were studied. DDAVP was administered fo
the first group, and the second group was accepred as the conirol
group.

Preoperative and early postoperative (pre DIDAVP, af | hr, 4k, 24 h
after DDAVE) values of hemoglobin, hematocrit, platelet counts,
bleeding rtime, prothrombin  time, factor VIII procoagulani (F
VHI:C), fibrinogen and fibrinegen-fibrin degradation producis were
measured. Serum sodigm, potassivm, wrea and creatinine levels were
recorded, The postoperative blood loss within the first 24 hours was
assessed by the amount of mediastingl drainage. The amount of
flood, bloed products rransfused was recorded.

There were no significant  differences in age, sex, diagnosis,
preoperative hematocrit, platelet couni, bleeding iime, prothrombin
time, operative procedure, or preoperative the drugs.

Postaperative mediastinal tube drainage was 11737 mifh (283 1169
mii24  hrs}) in  the DDAVFP  group, and 24.5120.8 miih
(S90L500mI2d hrs) in the conirel group (p< 0.05).

Overali blood product wiilization waos  significantly less in  ihe
PRAVE  prowp (I wnitipatieni, compared with 2.221.4
wnits/patient) (p< 0.05). Only I patient in the DDAVFP group
regquired reoperafion whe had a surgical bleeding.

There was no significant change in bleeding time after desmopressin
administration. Fibrinogen levels and FVIIL:C activity increased
significantly (p< 0.000). The mean platelel count remained
unchanged after DAVE, Serum creatinine and wrea levels increased
slighely but they returned back to normal levels. Administration of
DIRAVEP reduced transfusion requirements, and blood loss in patienis
with severe plaielet dysfunciion and bleeding after cardiopulmonary
bypass.

Key wards: Desmopressin (DMDAVIE), bfeeding, cardiac valve
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uring the first 24 hours after cardiac
D surgery, a tendency of bleeding is
commonly observed. This often
requires transfusion of blood or
blood products. Many factors have been
implicated in postoperative bleeding, including
surgical causes, dilutional coagulopathy,
thrombocytopenia, qualitative platelet defects,
inadequate reversal of heparin, anticoagulation,
and excessive administration of protamin
sulfate.
Desmopressin  (1-desamino-8-D-arginine
vasopressin) (DDAVP) is a synthetic analogue
of the antidiuretic hormone-L-arginine
vasopressin. Because it can raise circulating
levels of factor VIII, coagulant activity (FVII),
and von Willebrand factor, and shortens the
prolonged bleeding time, DDAVP is established
as a nontransfusional form of treatment for mild
and moderate hemophilia and von Willebrand
disease. By increasing plasma levels of von
Willebrand factor, DDAVP shortens bleeding
time, improves hemostasis, and reduces
postoperative blood loss in p'ltlcnl‘. with a
variety of platelet disorders!.
It is believed that DDAVP might have a role in
the treatment of mediastinal bleeding when
associated with severe platelet dysfunction afier
cardiopulmonary bypass. The purpose of the
study was to determine whether, in this setting,
DDAVP reduces transfusion requirements,
blood loss and bleeding time.

Material and Methods

Two groups of patients undergoing cardiac
valve surgery, each consisting of 15 patients
were studied. DDAVP was administered to
group I, and group Il was the control group.
Preoperative clinical and laboratory
characteristics are presented in Table I and Il
All of the operations were performed under
standart cardiopulmonary techniyues.
Anesthetic premedicaition was done with
diazepam, and induction with fentanyl citrate
and pancronium bromide. A roller or
centrifugal pump and membrane oxygenators
were used in every case. Moderate systemic
hypothermia was applied with a hemodilution
rate of 25% hematocrite. Myocardial
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preservation was provided either with systemic
and topical hypothermia using intermittent cold
blood and crysialloid (St Thomas II)
cardioplegia, or continuous normothermic
antegrade - retrograde blood cardioplegia at a
body temperature of 37°C. Because of the
relatively short durations of aortic cross clamp
and total perfusion periods, the type of
myocardial preservation had no adverse
influence on the total post operative drainage.
In 27 patients, valve replacement was
performed utilizing St. Jude Medical (n=26),
Duromedics (n=3) Bjork-Shiley (n=1) or Sorin
{n=1} prosthetic valves.

After termination of cardiopulmonary bypass,
heparin was neutrilized with protamin sulfate
according to activated clotting time. DDAVP
infusion was started after neutralization and
lasted for 30 minutes.

The infusion consisted of DDAVP (0.3 pg per
kilogram of body weight) in 50 ml of
physiologic saline or (in the control group)
physiologic saline alone.

Blood samples were obtained through a flushed
arterial catheter at the following times:
immediately before operation, after the
administration of protamin sulfate but before
administration of DDAVP, and at 1, 4 and 24
hours afier its administration.

In all patients preoperative and early
postoperative measurement of hemoglobin,
hematocrit levels, platelet counts, bleeding
time, prothrombin time, factor VIII, fibrinogen
and fibrinogen-fibrin degradation products
were measured.

The concentrations of serum sodium,
potassium, urea and creatinine were recorded.
The postoperative blood loss within the first 24
hours was assessed by the amount of
mediastinal blood drainage.

The amount of cell products and collmd
transfusion was recorded. One unit of packed
red cells was considered to contain 400 ml and
one unit of plasma to contain 200 ml.

Results

Preoperative and postoperative variables of
patients are shown in Table I and I1. There
were no significant differences in age, sex,
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Characteristics

Table I: Preoperative and operative characteristics of the two groups.

DDAVP Control

No. of patients
Valvular lesion
Mitral stenosis (MS)
Mitral regurgitation (MI)
Aortic stenosis (AS)
Aortic regurgitation (Al)
MS+MI
MS+MI+AS+AI
Sex
Male
Female
Age
<30
31-40
41-50
51-60
60-+
Operative procedure
AVR
MVR
Aoric and mitral (AVR+MYR)
AVR-MYR-tricuspit annuloplasty
MV R-tricuspit annuloplasty
OMV-tricuspit annuloplasty
oMV
Mitral ring annuloplasty
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DDAVE: Desmopressin
AVR: Aortic valve replacement
MVR: Mitral valve replacement

[ OMVY: Open mitral valvolamy

diagnosis, preoperative hematocrit levels,
platelet counts, bleeding ume, and prothrombin
time, operative procedure or preoperative
drugs.

Postoperative bleeding, blood product
utilization and reoperation (Table 1),
During postoperative 24 hours of abservation,
mean mediastinal dramage was 11.7£7 ml/h
(283 £16Y ml/24 h) in the DDAVP group and
24.5220.8 ml/h (5904500 ml/24 h) in the
control group. These findings reveul that there
was a significant decrease in posioperative
blood drainage in the DDAVP group (p<().05).
Overall blood product utilization was
significantly less in the DDAVP group (I
unit/patient, compared with 2.221.4 units/
patient) (p<(L.0{1). There was also a reduction
in utilization of fresh frozen plasma which was
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nonsignificant and a significant reduction in red
cell usage in the DDAVP group (p<0.05). Only
one patient in the DDAVP group required
reoperation who had a surgical bleeding.
Changes in hematologic variables after
DDAVP (Fig 1 and 2, Table IV). To
clucidate the mechanism by which DDAVP
achieves a reduction in bleeding and blood
product utilization, hematologic variables were
measured immediately before DDAVP
administration and at 1, 4 and 24 hours
afterwards.

Although the bleeding time increased in early
postoperative period, it subsided to normal
ranges in the first postoperative day (Fig 1 B).
The mean platelet count remained unchanged
after DDAVP (Fig 2).
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Table II: Baseline comparison of preoperative, operative and early postoperative variables in
the desmopressin and control groups.

Variable Desmopressin -~ Control p value
(n=15) (n=15)
Preoperative
Age (mean)(year) 4] +9 41 +7 NS
Prior cardiac surgery 2013%) 3209 NS
Hematocrit (%) 37 %6 38 4 NS
Platelet count (10°¢/mm?®) 237 158 210 42 NS
Bleeding time (min) 1 +0.07 1.3 +0.9 NS
Prothrombin time (sec) 14.1 £1.2 13.5 £1 NS
Operative
Duration of operation {min) 172 £32 I84  *65 NS
Duration of extracorporeal circulation (min) 98 +30 97 129 NS
Early postoperative
Hematocrit (%) 28 5 20 42 NS
Platelet count (10°/mm?) 128  +61 121 £32 NS
Bleeding time (min) 1.3 0.6 1.8 +0.8 NS
Prothrombin time (sec) 17.9+2.6 17.1 £2 NS

After adoinistration of DDAVP the increase in
FVIII procoagulant activity reached maximal
ranges at the 24 th postoperative hour (Fig 2).

The prothrombin time demonstrated shortening
within | hour after DDAVP administration and
at later intervals as well. Fibrinogen levels rose
significantly at 4 and 24 hours afier DDAVP

infusion. Serum potassium

remiined

unchanged before and after administration of

DDAVP.

Fibrinogen, FVII procoagulant activity (FVIII:
C), platelet count bleeding time, prothrombin
time in DDAVP and control group are showen
Table V.

Serum sodium, creatinine, and urea levels
increased slightly after DDAVP, but the
difference was not significant. Although after
administration of DDAVP there was a decrease
in the levels, as a clinical protocol we prefer to
hold these levels under 25%.

and control groups after treatment.

Table I11: Postoperative bleeding, blood product utilization and reoperation rates in DDAVP

Generalized bleeding
Localized bleeding
Bleeding stopped

| (6.65%)

Variable Desmaopressin Control p value
(n=15) in=15)

Mediastinal tube drainage (mi/h) 11.747 24.5%20.8  p<0.05
Blood product utilization (units/patient)

Platelets —  —

Fresh frozen plasma 1841 1.8+0.7 NS

Red blood cells | 2.241.4 p<0.05
Total 2.8%] 4.142 p<0.05
Hematocrit after 24 hours (%) 25043 28043 p<0.05
Reoperation for hemorrhage
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Figurel: A Platelet count and B template bleeding time, determined preoperatively (PREOFP),
early postoperatively (POSTOP PRE DDAVP), and at 1, 4 and 24 hours after desmopressin ad-
ministration (POSTOP, POSTOP DIDRAVE).
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Figure 2: Factor VIII activities, determined preoperatively, early postoperatively (POSTOP PRE
DDAVP), and at 1, 4, and 24 hours atier desmopressin administiation (POSTOP, POST
S AN

Discussion often requires transfusion of blood products.
Many factors have been implicated in
The risk of transmission of blood born disease  postoperative bleeding; including surgical
and the shortage of homologuous blood have causes of bleeding, dilutional coagulopathy,
led to a search for hemostatically effective  thrombocytopenia, qualitative platelet defects,
agenis (e.g. DDAVP and aprotinin). inadequate reversal of heparin anticoagulation,
During the first 24 hours of cardiac surgery, a  and excessive administration of protamin 29,

tendency to bleed is commonly observed. This DDAVP is an effective adjuvant in the

Table I'V: Selected laboratory measurement before and after desmopressin administration

Postoperanive
Before —Afier Desmopressin___

Preoperative Desmopressin - 1 Hour 4 Hours 24 Hours
Prothrombin time (s) 14.1%1.2 19.516.6 17.912.6 17£1.9 15.112.4*
Fibrinogen (mg/dl) 20,0112 2590175 277.0£104 4001£207** 479.01£122%#
Fibrinogen-fibrin degradation

products (g/ml) <5 5<20) S5<20 5<20 <5

Hematocrit (%) 37.046 40.0+4 28045 2715 25.043
Serum sodium (mEg/1.) 141.0£3 140,044 144 (4% 147£6%* 145.0+4*
Serum potassium (mEg/1.) 4.340.3 4.0+0.4 3.9H).6 410.3 4.040.4
Serum creatine (mg/dl) 0801 (0.810.1 (L8101 1+0.1 0.840.2
Serum urea (mg) 28.4:%7 30.217 3l.116 3117 32,817
* p<iiis, *® p<l00] comparcd with postoperative value belore desmaopressin
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Table V: Selected laboratory measurement in desmopressin and control group.
Postoperative
Before i) i
Preoperative Desmopressin | Hour 4 Hours 24 Hours

TFibrinogen (mg/dl)

Desmopressin group 200112 259% 75 277+104 40094207 479+122

Control group 355%155 30RE149 250112 3124+123  320+134

p value NS NS NS NS p< 0.001
FVII:C (%)

Desmopressin group 43+23 59437 49+22 64£20 RO+28

Control group 43126 5636 40k 14 45121 43%23

p value NS NS NS p<(.05 P<0.001
Platelet count (10%)

Desmopressin group 237458 146434 128461 123£55 128464

Control group 21042 137434 121132 121440 11337

p value NS NS NS NS NS
Bleeding time (min)

Desmopressin group L1007 1.240.1 1.3%0.6 1.520.8 1.210.6

Control group 1.3+00.9 1.2100.3 1.710.8 1.81£0.9 1.310.5

p value NS NS NS NS NS
Prothrombin time (s)

Desmopressin group 14.1£1.2  19.516.6 17.9+2.6 17.2%1.9  15.1+2.4

Control group 13.5¢1 16.6+1.4 17.1%2 16,11 14.3+0.8

p value NS NS NS NS NS

management of blood drainage for severe
platelet dysfunction and bleeding after
cardiopulmonary bypass. DDAVP reduced 1otal
blood product utilization (From 2.2£1.4 10 |
unit/patient, p< 0.05). The most marked
reduction was observed in platelet usage. At the
same time, mediastinal bleeding was reduced as
effectively in the DDAVP group as in the
control group (Table I, 1V). There was no
significant change in bleeding time afler
DDAVP infusion. Fibrinogen levels and FVIII
pro coagulant activity increased significantly
(p<0.001, p<0.001).

Various studies have demonstrated that DDAVP
achieved a shortening of bleeding time by
increasing plasma levels of von Willebrand
factor, with a resultant improvement in platele
adhesion. Desmoprensin may prefertially
augment the release of the large multimers of
von Willebrand factor, which are effective in
mediating platelet adhesion 1013,

There is also the possibility of producing a
hypercoagulable state causing thrombotic
complications, such as in coronary artery
bypass vein grafts and deep vein thrombosis.

Koguyolu Heart Jowrnal

However, this has not been demonstrated by
any of the studies reported in the literature
11.14-18  Even though this is a therotical
concept, considering this thought, we made this
study only in isolated valve procedures.
Salzman'® have shown in a double blind trial
that intra-operative use of DDAVP,
significantly reduced blood loss in patients
undergoing complex cardiac operations,
excluding coronary artery bypass grafting.
Czer demonstrated, in a controlled trial that
transfusion requirements, mediastinal bleeding
more than 2 hours after termination of
cardiopulmonary bypass were significantly
reduced by the administration of DDAVP17,

A double blind study by Roche on a group of
patients having routine valve surgery and atrial
septal defect repair did not demonstrate any
dimmunition of total blood loss!®. They specif-
icilly excluded patients needing emergency sur-
gery, with known hemostatic defect, abnormal
renal function and coronary bypass grafting!®,
In this study there was no reduction of blood
loss in the group of patients at low risk for
postoperative bleeding. This contrasts with the
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results of Salzman et al., who used DIDAVP
prophylactically in a selected high risk group,
and Czer et al who used it therapeutically in a
]ggr:t;p of patients already bleeding excessively

In conclusion, administration of DDAVP
reduced transfusion requirements, and blood
loss in patients with severe platelet dysfunction
and bleeding after cardiopulmonary bypass.

References

G-

28

Manucci PM: Desmopressin a nontransfu-
sional form of treatment for congenital and
acquired bleeding disorders. Blood 1988;
72: 1449-1455

Bachmann F, McKenna R, Cole ER, Naja-
fi H: The hemostatic mechanism after
open-heart surgery 1. Studies on plasma
coagulation factors and fibrinolysis in 512
patients after extracorpereal circulation. |
Thorac Cardiovase Surg 1975; 70:76-85
McKenna R, Bachmann F, Whittaker B, et
al:The hemostatic mechanism in open-heart
surgery 1. Frequency of abpormal platelet
functions during and after extracorpereal
circulation.) Thorac Cardiovase Surg
1975; 70:298-308

Umlas J: Fibrinolysis and disseminated in-
travascular coagulation in open heart sur-
gery. Transfusion 1976; 16:460-463
Hennessy VLIr, Hicks RE, Niewiarowski
S, et al: Function of human platelets during
extracorpereal circulation. Am J Physiol
1977; 232: H622-HG628.

Beurling HC, Galvan CA: Acquired de-
craese in platelet secretory ADP associated
with increased postoperative bleeding in
post-cardiopulmonary bypass patients and
in patienis, with severe valvular heart dis-
ease Blood 1978; 52:13-23.

Bick RL: Hemostasis defects associated
with cardiac surgery,prosthetic devices,
and other extracorpereal circuits. Semin
Thromb Hemost 1985; 11:249-28().
Mammen EF, Koets MH, Washington
BC, et al: Hemostasis changes during car-
diopulmonary bvpass surgery. Semin
Thromb Hemost 1985; 11:281-292,

{ine of Dresmmiopweessn in Catredlane Vielve Xnreery

0.

10-

14-

16-

17-

18-

Harker LA, Malpass TW, Branson HE, et
al: Mechanism of abnormal bleeding in
patients undergoing cardiopulmonary by-
pass: acquired transient platelet dysfunc-
tion associated with selective alpha-granule
release. Blood 198(); 56:824-834.

Ruggen ZM, Manucci PM, Lombardi R, et
al: Multimetric composition of factor VIII/
von Willebrand factor following adminis-
tration of DDAVP: Implications for pa-
thophysiology and therapy of von Wille-
brand’s disease subtypes. Blood 1982; 59:
1272-1278.

Manuceir PM, Remuzzi G, Pusineri F, et
al: Deamino-8-D-arginine vasopressin
shortens the bleeding time in uremia. New
Eng J Med 1983; 308: 8-12.

Ginsburg D, Handin R1, Bonthron DT, et
al: Human von Willebrand factor (VWF):
isolation of complementary DNA (CDNA)
clones and chromosomal localization.
Science 1985; 228: 1401-1406.

Kessler CM, Floyd CM, Rick ME, et al:
Collagen-factor VIII/von Willebrand factor
protein interaction. Blood 1984; 63: 1291-
1298,

Harker LLA: Bleeding after cardiopulmo-
nary bypass. New Engl ) Med 1986; 308:
8-12.

Kabrinsky NL., Letts RM., Patel LR., et
al.: 1-Desamino-8-D-arginine vasopressin
(desmopressin) decreases operative blood
loss in patients having Harrington rod spi-
nal fusion surgery. Ann Int Med 1987;
1007: 446-4510),

Salzman EW, Weinstein MJ, Weintraub
KM, et al: Treatment with desmopressin
acetate 1o reduce blood loss after cardiac
surgery. A double blind randomized trial.
New Engl ] Med 1986; 314:1402-1406.
Czer LSC. Bateman TM, Gray RJ, et al:
Treatment of severe platelet dysfunction
and heamorrhage after cardiopuimonary
bypass: Reduction in blood product usage
with desmopressin J Am Coll Cardioi
1987. 9: 1139.1147,

Rocha E, Llorens R, Paramo JA, ct al:
Does desmopressin acetate reduce blood
loss after surgery in patients on cardiopul-
monury bypass? Circulation 1988; 77
1319-1323

Velpemge 2. Wogmidier |, 1993



