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INTRODUCTION

• Ambulatory or same-day surgery provides 
significant medical, psychological, and economic 
benefits to children and their families.

Preanesthetic Evaluation

• The goal of the preanesthetic evaluation is to determine what the 
risk of anesthetizing a particular child for a specific procedure.

• The 3 variables—risk, benefit, and consequence—must all be 
considered in the decision to administer an anesthetic.



HEMATOLOGIC DISEASES

• Hematologic conditions that may complicate perioperative 
management include

- anemia, 
- sickle cell disease
- the presence of a bleeding diathesis (eg, factor deficiency 

syndromes, long-term aspirin therapy).
- Oncology.
- Platelet disorder.
- Abnormalities of granulocytes (WBCs).



Anemia
• Anemia can be defined as a reduction in hemoglobin 

concentration, hematocrit, or number of red blood cells per cubic 
millimeter. The lower limit of the normal range is set at two 
standard deviations below the mean for age and sex for the 
normal population.



Normal Red Blood Cell Values



Degree of anemia in infant and 
young children

                                   mild           moderate       
severe       profound

Hemoglobin level       8-10 gm/dl          6-8 gm/dl             4-6 gm/dl  
      below 4 gm/dl



Anaemia is defined as an Hb level below the normal 
range.  The normal range varies with age

, so anaemia can be defined as:
•  Neonate: Hb <14g/dl 
• 1-12 months: Hb <10g/dl 
• 1-12 years: Hb <11g/dl.

• The primary problem in anemia is impaired oxygen-carrying 
capacity of the blood with resultant impaired oxygen 
delivery to the body.



1-Anemia
• an anemic child is more likely to need blood transfusions perioperatively if 

significant bleeding occurs, whereas even in the setting of moderate 
amounts of blood loss, avoidance of administering blood products to 
children who have normal preoperative hemoglobin levels is common.

• most anesthesiologists allow a normal child's hemoglobin to decline to 7 to 
8 g/dL before transfusing blood.

• A child who has a previously undiagnosed anemia may have a serious 
underlying disorder such as sickle cell anemia or a blood dyscrasia that 
requires additional evaluation before surgery. Thus the cause of any 
significant anemia (hemoglobin <9 g/dL) should be determined 
preoperatively.

• Nutritional causes (eg, iron deficiency) often require relatively brief periods 
of therapy to improve the child's anemia.

• The presence of a mild anemia should not delay urgent surgery.
• For elective surgery, consultation with the anesthesia and surgical teams 

may be required.



▪ GUIDELINES FOR PERIOPERATIVE MANAGEMENT OF INFANTS 
AND CHILDREN WITH ANEMIA

 1.    In infants older than 3 months, hemoglobin levels of 8 
g/dL or higher may be acceptable.

2.    In infants younger than 2 months (or in preterm 
infants, 50 to 52 weeks' postconceptual age), a 
hemoglobin level of 9.5 to 10 g/dL is probably the 
absolute minimum.

3.    In infants in their first week of life, infants weighing 
less than 1500 g, and infants with cardiac or pulmonary 
disease, a preoperative hemoglobin level of 12 g/dL or 
higher is advisable.

4.    If the hemoglobin levels are lower than these 
recommended levels and the operation is purely elective, 
the operation may be postponed for 1 month or longer (if 
the risk of postponing surgery is small), especially if the 
anemia is associated with apneic episodes ( Welborn et 
al., 1991 ). The anemia should be evaluated, and 
supplemental iron therapy may be given during this 
time.

  



GUIDELINES FOR PERIOPERATIVE MANAGEMENT OF 
INFANTS AND CHILDREN WITH ANEMIA (continoue )

5.    If surgery cannot be postponed, anesthesia agent may 
then be administered with extreme care.

6.    The decision to transfuse intraoperatively should take 
into consideration the many factors that comprise clinical 
judgment, including blood volume estimates, preoperative 
hemoglobin or hematocrit, previous blood transfusion 
(replacement of HbF in preterm infants), duration of 
anemia, general condition of the patient, ability to provide 
adequate tissue oxygenation (cardiopulmonary function 
and cardiac output), extent of surgical procedure, prob-
ability of massive blood loss, and risks versus benefits of 
transfusion.



2-Sickle Cell Disease
Vasoocclusion, the clinical hallmark of sickle cell disease, Triggered by infection, surgical stress, or 

poor perfusion.
- Survival of sickle cells in vivo is 5 to 15 days, compared with 120 days for RBCs containing 

hemoglobin A.

Although the most important crises to consider during the perioperative period are the vaso-
occlusive crises in the form of :- 

- acute chest syndrome and stroke, the physician should also be aware of the other crises.
- Acute splenic sequestration may occur from 5 months to 2 years of age. 
-  Aplastic crisis manifests as an acute decrease in RBC production, usually as a result of 

infection (e.g., parvovirus B19). 

Complications :- 
-  Pulmonary and neurologic diseases are the leading cause of morbidity and mortality.
-  Acute pulmonary complications include reactive airway disease, pulmonary thromboembolism, and 

acute chest syndrome.
- Sickle cell disease is the main cause of stroke in children.( A history of ACS, but specifically 1 episode 

within the previous 2 weeks, is an important risk factor, as is infantile dactylitis.)
• Up to 20% of children in the perioperative period will have an episode of ACS, with the highest risk 

being the age group between 2 and 4 years.
• ACS usually develops 48 to 72 hours after the surgical procedure and may not be immediately obvious.
• ACS is the second most common complication of sickle cell disease, with a rate of 12.8 cases per 100 

patient years, and is the leading cause of death, being responsible for up to 25% of sickle cell deaths.
• Children with sickle cell disease are twice as likely to have reactive airway disease as their peers with 

normal Hgb levels.
• Both atopy and asthma are more common in children with Hgb SS who have had multiple ACS 

episodes than in those who have had a single or no episode.



Sickle Cell Disease…(continue )
• Obstructive sleep apnea and nocturnal hypoxemia are common in children 

with sickle cell disease.( caused by adenotonsillar hypertrophy and the 
chronic pulmonary disease of sickle cell disease).

• Adenotonsillectomy results in the reduction of nocturnal hypoxemia and a 
decrease in the frequency of vasoocclusive crises.

• The transcranial Doppler (TCD) ultrasound measurement of increased flow 
velocity in the internal carotid and middle cerebral arteries is a useful 
screening test to determine who is at risk for stroke.

• Patients with the highest TCD velocities are more likely to have silent MRI 
lesions. 

• The stroke risk for children with high TCD velocities is decreased from 10% 
to less than 1% per year with regular transfusion therapy. 

• Nocturnal oxygen saturations of less than 96% is also a risk factor for a 
cerebrovascular event.

====In the perioperative period, children with sickle cell disease are at high 
risk for vasoocclusive crises, ACS, transfusion associated events, stroke, 
and priapism.

• The following variables must be evaluated:
-  the planned procedure, the patient's age, current disease activity, 

cumulative disease severity (eg, hospitalizations, exchange transfusions), 
history of ACS episodes, abnormal chest radiograph, abnormal TCD 
velocity, abnormal MRI, preexisting infections, and pregnancy.



Procedure and 
hospitalization• Surgical procedures are stratified by the risk of these perioperative complications for the 

patient with sickle cell disease.

- Low Risk  (In the nonpregnant patient, extremity procedures and hernia repairs )

- Intermediate risk  (tonsillectomy and adenoidectomy-  Complications occur in 15% , hip 
surgery, and intraabdominal surgery )

- high risk  (Intraocular, intrathoracic, and intracranial procedures  ) 
• Check for :
- An increase in the number of hospitalizations in the year.
- A history of pulmonary disease.
- Early onset of dactylitis .(early indicator of severe disease.)
- Increased age.
- Coexisting urinary or respiratory tract infections .(increase in perioperative ACS.)
- A clustering of ACS episodes proximate to a surgical procedure .
- An abnormal chest radiograph, a change in exercise tolerance, or work of breathing .
• Unfortunately, patients with sickle cell disease may have silent progression of their pulmonary 

disease that only comes to clinical attention in a notable fashion in the perioperative period.
• Apparently, patients with Hgb SC are at slightly increased risk for vasoocclusive crises and at a 

much higher risk for ACS(Because these patients are usually only mildly anemic, partial 
exchange transfusions may be required to keep hemoglobin levels to less than 12 
mg/dL. ) Patients with Hgb S-β+ thalassemia and Hgb S-β0 thalassemia appear to be at a 
somewhat lower risk for perioperative vasoocclusive crises and ACS.



Preoperative Preparation
•  preoperative double volume exchange transfusions or simple red cell transfusions in 

an effort to dilute the population of sickle cells and therefore decrease the incidence 
of perioperative sickle cell disease complications.

• No differences have been found between a preoperative simple transfusion regimen 
(goal Hgb >10 g/dL) and an aggressive transfusion regimen (exchange or serial 
transfusions goal Hgb S, 30%).

• The risks of perioperative complications in patients with sickle cell disease should be balanced with 
the risks of simple and exchange transfusions.

• a suggested approach to the individual child with sickle cell disease focuses on the child's specific 
risk factors, in close collaboration with the pediatric hematologist and other pediatric subspecialists.

• Children undergoing minor elective surgical procedures may not require a preoperative transfusion, 
based on their risk profile.

• Because sickle cell patients are unable to concentrate their urine, intravenous hydration should be 
started the night before surgery.

• They concluded that preoperative transfusion could be avoided in patients having low-risk 
procedures and that those having high-risk procedures (i.e., thoracotomy, laparotomy, or 
tonsillectomy and adenoidectomy) should receive preoperative transfusion.

• Recommendations for preoperative preparation for most patients include hydration and simple 
transfusion for correction of anemia. Very-high-risk patients, such as those with stroke or recent or 
frequent acute chest syndrome, will likely require a more aggressive transfusion regimen.

• Intracellular polymerization begins below oxygen saturations of 85% in HbSS, but this does not 
occur in HbSA(trait ) until saturations are below 40%. It is generally accepted that children with 
sickle trait do not require transfusions. However, attention to hydration, perfusion, ventilation, and 
temperature control is prudent.



Patients at higher risk for adverse 
perioperative events

• Sickle cell chronic lung disease
• Frequent acute chest syndrome
• Reactive airway disease
• Abnormal chest radiograph
• Abnormal pulmonary function test
• History of stroke
• High transcranial Doppler velocity
• On chronic transfusion protocols

- A patient meeting any of these criteria will usually receive some form of perioperative 
transfusion.

- Both simple transfusions to achieve an Hgb level greater than 10 g/dL and exchange transfusions to 
reduce the Hgb S level to less than 30% may be used; the more concerning the child's risk profile is, 
the more appropriate it is to choose a double-volume exchange transfusion.

- Children who are already on a long-term transfusion program should have their transfusions scheduled 
within 1 week of the planned procedure.

- For patients who require transfusion, it is extremely important to keep the hemoglobin level less than 
12 mg/dL to avoid potentially devastating problems, such as stroke, which may be associated with 
hyperviscosity.

- Patients with a history of recurrent ACS are given preoperative bronchodilators and 
corticosteroids as well.



3-Inherited Coagulopathies

• A- von Willebrand disease (vWD) is the most common of the 
congenital bleeding disorders:-

- Most patients with vWD have type 1 disease, which is a quantitative deficiency of von 
Willebrand factor (vWF).

- 90%  of patients with type 1 vWD will respond to DDAVP with a 2- to 3-fold increase in vWF.
- These patients can undergo minor surgical procedures with preoperative DDAVP 

administered intravenously 30 minutes before the procedure.
- Because 10% of patients with type 1 von Willebrand's disease fail to respond to 

DDAVP ( Nolan et al., 2000 ), the response (increased factor VIII levels and 
normalization of bleeding time) should be documented before surgery to make 
sure it is adequate to prevent excessive perioperative bleeding.(If it is effective, 
it may be used as the sole agent for the treatment of minor bleeding (e.g., 
epistaxis) or perioperatively for minor surgery, such as dental extraction.)

- DDAVP is contraindicated in type 2b disease because it may exacerbate thrombocytopenia. 
- Type 1 nonresponders, as well as patients with type 2 and type 3 vWD, require 

preoperative administration of plasma derived, human factor VIII concentrate (Humate-P), 
which has a high concentration of vWF.

- All patients with vWD undergoing major surgical procedures require factor replacement 
preoperatively.



type 1 vWD :
- DDAVP (desmopressin induces the 

release of VWF from the patient's 
endothelial cells  

  I.V.: Children ≥ 3 months and Adults: 0.3 
mcg/kg beginning 30 minutes before 
procedure; may repeat dose if needed 

  Intranasal: Children >12 years and 
Adults: Using high concentration 
Stimate® nasal spray: 

    ≤ 50 kg: 150 mcg (1 spray) 
    >50 kg: 300 mcg (1 spray each nostril) 
    Repeat use is determined by the 

patient's clinical condition and 
laboratory work; if using 
preoperatively, administer 2 hours 
before surgery

minor surgical 
procedures

  -        Type 1 nonresponders,
-  patients with type 2 and 

type 3 vWD,

 require preoperative 
administration of plasma 
derived, human factor VIII 
concentrate (Humate-P), 

which has a high 
concentration of vWF.

major surgical 
procedures 

All patients with vWD 
undergoing major surgical 
procedures require factor 
replacement 
preoperatively.
(Alphanate®; Humate-P®)

- Current replacement 
therapy uses plasma-
derived VWF containing 
concentrates that also 
contain factor VIII.

- 1 U/kg will increase the 
plasma level by 1.5%.

- The plasma half-life of 
both factor VIII and VWF is 
12 hr, but the alteration of 
VWF during fractionation 
results in half-lives of 8-
10 hr when concentrates 
are infused.



B-Hemophilia A, B, and C are inherited 
deficiencies of factors VIII, IX, and XI, respectively.

• Hemophilia A and hemophilia B are characterized by a prolonged aPTT 
with a normal PT. Because the neonate's aPTT is physiologically 
prolonged, it cannot be used to diagnose hemophilia in this age 
group. Instead, the factor VIII level must be directly measured. Factor 
IX levels are physiologically low at birth and do not reach adult levels 
until 6 months of age, making confirmation of the diagnosis of 
hemophilia B uncertain until later infancy, except in severe cases.

•  The hemostatic level for factor VIII is >30-40%, and for factor IX, it is >25-
30%. 

• The lower limit of levels for factors VIII and IX in normal individuals is 
approximately 50%.

Severe 
hemophil
ia 

is characterized as having <1% activity of the 
specific clotting factor, and bleeding is often 
spontaneous. 

moderate 
hemophil
ia 

have factor levels of 1-5% and usually require mild 
trauma to induce bleeding. 

mild 
hemophil
ia 

have levels >5%, may go many years before the 
condition is diagnosed, and frequently require significant 
trauma to cause bleeding.



Calculation of the dose of (FVIII) or recombinant 
factor IX (FIX) is as follows:

• The half-life of factor IX is 8 to 16 hours.

• The half-life of factor VIII is 6 to 10 hours.



 preoperative Hemophilia
• Hemophilia A:-(x-linked )
- Minor procedure + mild hemophilia A + adequate response to DDAVP 

in the past can undergo minor procedures after intravenous DDAVP administration 
(0.3 mcg/kg) 30 minutes before surgery.

- major procedures should have their factor VIII level maintained close to 100% 
of normal from 30 minutes before surgery through the first 2 to 7 days of the 
postoperative period. Factor VIII levels can then be weaned to 30% to 50% of 
normal for the next 3 to 7 days.

-  minor procedures can be adequately covered with factor VIII levels of 50% 
after the second postoperative day.

• Because 1 mL of plasma contains one unit of factor VIII, 50 units per kg of factor VIII 
will increase the patient's level to 100% (rise of 2% per unit of factor VIII/kg).

• The first dose has a somewhat shorter half-life than subsequent doses. Therefore, 
the second dose should be given after a somewhat shorter interval (6 hours).

• In the absence of inhibitors, the half-life of factor VIII in vivo is 8 to 12 hours; 
subsequent doses are timed to maintain the desired level of activity. 

Replacment therapy :
- Factor VIII may be administered as cryoprecipitate (0.2 bags/kg should raise factor 

VIII level to 50%), but the factor VIII level in cryoprecipitate is variable and plasma 
levels should be followed if bleeding is not well controlled. 

- The use of heat- or detergent-treated factor concentrates.. pooled human plasma 
(Monoclate, Hemofil-M) has been replaced with recombinant factor VIII preparations



• Hemophilia B:-(x-linked )
- Children with hemophilia B should be given factor IX concentrate, 

maintaining similar levels to hemophilia A patients.
- Only plasma-derived factor IX is available; there is currently no 

recombinant factor IX.
- Because the half-life of factor IX is 12 to 24 hours, it requires less frequent 

dosing to maintain adequate levels
- As with factor VIII, the second dose should be give at a somewhat shorter 

interval than subsequent doses (6 to 8 hours).

- Hemophilia C.(autosomal deficiency )
- Because factor XI levels are physiologically low in the neonatal period, the 

diagnosis is confirmed through levels obtained in later infancy. 
- The bleeding diathesis of patients with hemophilia C is not directly correlated to 

factor levels. 
• The perioperative management of these patients is dictated by their 

bleeding risk.

• low risk:- Patients with factor XI levels of >15% without a previous history 
of bleeding, or patients with levels of 5% to 14% who have had previous 
surgery without significant bleeding without fresh frozen plasma (FFP) 
administration.

• high risk :- Patients with factor levels of less than 15%, a history of 
spontaneous bleeding, bleeding during previous surgeries, or those with a 
family history of such bleeding complications can be considered.

• Depending on the surgical procedure, patients who are considered low risk 
can be managed with FFP immediately available. High-risk patients should 
receive FFP 2 hours before surgery.



4-Platelet Abnormalities
• The normal platelet count is 150-450 x 109/L. Thrombocytopenia refers to a 

reduction in platelet count to <150 x 109/L.
• Clinically significant bleeding is unlikely with platelet counts >20,000/mm3 in the 

absence of other complicating factors.
• There is increased risk of spontaneous hemorrhage with platelet counts < 

20,000/mcL.
• Platelets circulate with a life span of 10-14 days.
• Platelets  Should not be refrigerated because this promotes premature platelet 

activation and clumping.
• Children with congenital thrombocytopenias, such as Wiskott-Aldrich syndrome, 

Diamond-Blackfan syndrome, and thrombocytopenia absent radii, as well as the 
inherited thrombocytopathies, Glanzmann thrombasthenia, and Bernard-Soulier 
syndrome, usually require perioperative platelet transfusions.

• Usually give 4 U/m2, or approximately 10 mL/kg ( one unit/5kg ) of 
normally concentrated platelet product. 

• The platelet count is raised by 10,000 to 15,000/μL by giving 1 U/m2.
•  For infants and children, 10 mL/kg will increase the platelet count by 

approximately 50,000/μL. 

• A platelet count >50,000/μL is advisable for minor 
procedures; >100,000/μL is advisable for major surgery 
or intracranial operation. 

• The rate of infusion is one unit every 10 minutes



Abnormalities of granulocytes (WBCs)

• Polymorphonuclear (PMN ) leukocytes, also called granulocytes 
because of the granules within their cytoplasm, include neutrophils, 
eosinophils, basophils, and mast cells. All have multilobed nuclei 
except for mast cells, which are tissue-based; functionally they are 
similar to circulating basophils.

• Granulocytopenia as a result of impaired production or treatment 
with antineoplastic agents will result in an increased susceptibility to 
infection. The infection risk is related to the absolute neutrophil 
count (ANC), the product of the total WBC count, and the percentage 
of granulocytes. 

• Neutropenia is defined as :-
       mild (ANC 1,000 to 1,500 cells/mm3), moderate (ANC = 500 

to 1,000 cells/mm3), or severe (ANC <500 cells/mm3).
• Granulocyte transfusion and granulocyte-macrophage colony-

stimulating factor (GM-CSF ) such as Filgrastim may be administered 
to increase the number of circulating neutrophils by increased bone 
marrow production, maturation, and circulation of these 
granulocytes. Inteferon γ (IFN-γ) and GM-CSF act as macrophage-
activating factors.



5-ONCOLOGIC DISEASE

• Children treated for malignancy frequently receive medications that have the 
potential to cause profound perianesthetic complications.

•  Many of these children receive prolonged doses of corticosteroids as part of 
their chemotherapy, which puts them at risk for adrenal suppression. 

• Potential for coagulopathy .

1 - Cardiac Toxicity:
- Several chemotherapeutic agents have cardiac toxicities that may be 

acute, chronic, or both. 
- The most notorious agents for cardiac toxicity are the anthracycline 

agents: doxorubicin (Adriamycin), daunorubicin (Cerubidine), and 
idarubicin .

- These agents can cause acute alterations in the 
electrocardiogram (e.g., decreased QRS amplitude, nonspecific 
ST and T wave changes) and rhythm disturbances (e.g., 
supraventricular tachycardia, premature ventricular 
contraction).

- Another acute complication in children is a reduction in 
ventricular function reaching a nadir at 24 hours after 
administration.

cancer chemotherapy.



- A rare form of this is the myocarditis-pericarditis syndrome. This can occur after 
one to three doses of doxorubicin and results in CHF with a variable course 
from complete recovery to cardiogenic shock.

- The incidence of congestive heart failure increases when doses exceed 450 mg/m2 
for doxorubicin and 700 mg/m2 for daunorubicin.

- Cardiac dysfunction may occur from 7 to 14 years after therapy. 
- Children treated with these medications should receive pretreatment 

echocardiograms and serial follow-up monitoring studies for many years after 
treatment. 

- Cyclophosphamide, especially in high doses (excess of 100 to 200 mg/kg) can 
cause severe CHF from hemorrhagic myocarditis.

- Radiation applied to thoracic tumors can result in cardiac toxicity. Early toxicity 
may cause pericarditis with effusion and possible tamponade.

- Preoperative assessment of many of these patients will include a cardiology 
consultation and echocardiogram in high-risk patients.

 2 - Pulmonary Toxicity:
- Many, if not most, cancer chemotherapeutic agents cause some degree of 

pulmonary toxicity.
- Because immunosuppressed children are predisposed to lung infections, it is 

often difficult to sort out toxicity from infectious and toxic inflammatory 
processes.

- Alkylating agents such as busulfan, cyclophosphamide, melphalan, and 
chlorambucil are associated with cytotoxic lung injury.

-  



- Dyspnea, fatigue, nonproductive cough, weight loss, unexplained fever, and 
bi-basilar reticular infiltrates are hallmarks of this complication.

- Cytotoxic antibiotics such as bleomycin and its analogs, peplomycin and 
talisomycin S10b, as well as mitomycin, an alkylating agent, have pulmonary 
toxicities.

- A synergistic relationship exists between high inspired oxygen 
concentration and bleomycin toxicity.(Although the exact mechanism is 
unclear, oxygen concentrations above 30% can rapidly precipitate acute 
lung injury and acute respiratory distress syndrome ).

- Antimetabolites such as cytosine arabinoside (ara-C), fludarabine, 
methotrexate, and 6-mercaptopurine also cause various degrees of lung 
injury. In general, these are dose-related toxicities and usually carry a 
better long-term prognosis.

- Thoracic radiation causes clinically significant lung injury in 5% to 15% of 
patients who receive this treatment.

- Preoperative assessment may include chest roentgenograms in selected 
patients. Determination of oxygen saturation with the patient breathing 
room air will identify those with intrapulmonary shunting and diffusion 
abnormalities. Children at risk for pulmonary toxicity should receive the 
minimum inspired oxygen concentration required to provide acceptable 
oxygen saturation values .



Take a look :- 1
• Minor surgery is any invasive operative procedure in which only skin or 

mucus membranes and connective tissue is resected e.g. vascular cutdown for 
catheter placement, implanting pumps in subcutaneous tissue. Procedures in 
which the surgical field cannot be effectively disinfected, e.g. tooth extractions 
and gingival grafts, will generally be considered minor. This category also 
includes biopsy, an invasive operative procedure for procurement of tissue 
samples or body fluids using a needle or trocar. 
- Minor surgical procedures may be done in a laboratory setting using 
appropriate aseptic technique, including a clean work area, preparation and 
disinfection of the surgical site including clipping of the hair and surgical scrub 
of the skin, draping of the surgical site with sterile drapes, mask by the surgeon 
and any assistants working in the surgical field. (Any superficial surgical 
procedure involving little hazard to the life of the patient and not requiring 
general anesthesia ).

• Major surgery is any invasive operative procedure in which a more 
extensive resection is performed, e.g. a body cavity is entered, organs are 
removed, or normal anatomy is altered. In general, if a mesenchymal barrier is 
opened (pleural cavity, peritoneum, meninges), the surgery is considered 
major.(any surgical procedure that involves anesthesia or respiratory 
assistance) 



2



3
• How are factor VIII and IX concentrates made?
 * Factor VIII and IX concentrates can be divided into two categories: 
- recombinant, genetically engineered factor VIII and IX 
- plasma-derived factor VIII and IX. prepared from ( factor VIII only or plasma-derived 

VWF containing concentrates that also contain factor VIII.



Alphanate®
• von Willebrand disease (vWD): Surgery/procedure prophylaxis (except patients with 

type 3 undergoing major surgery)
• Preoperative dose: vWF:RCof 75 international units/kg 1 hour prior to surgery
•    Maintenance dose: vWF:RCof 50-75 international units/kg every 8-12 hours as 

clinically needed. May reduce dose after third postoperative day; continue treatment 
until healing is complete.

• For minor procedures, maintain vWF of 40% to 50% during postoperative days 1-3; 
for major procedures maintain vWF of 40% to 50% for ≥ 3-7 days postoperative.

Alphanate®; Humate-P®
• ADMINISTRATION — Parenteral: I.V. administration only; see Stability for reconstitution and 

dosage preparation; administer through a separate line, do not mix with drugs or other I.V. 
fluids. Infuse I.V. slowly. Maximum rate of administration: Alphanate®: 10 mL/minute; 
Humate-P®: 4 mL/minute.

USE :-
• Acquired factor VIII deficiency (Alphanate®): Prevention and treatment of hemorrhagic 

episodes.
• Hemophilia A (Alphanate®, Humate-P®): Prevention and treatment of hemorrhagic 

episodes.
• von Willebrand disease (vWD):
-   Alphanate®: Prophylaxis for surgical and/or invasive procedures in patients with vWD 

when desmopressin is either ineffective or contraindicated. Note: Aphanate® is not 
indicated for patients with severe vWD (type 3) who are undergoing major surgery.

-   Humante-P®: Treatment of spontaneous and trauma-induced hemorrhagic episodes and 
prevention of excessive perioperative bleeding in patients with mild-to-moderate and 
severe vWD where the use of desmopressin is suspected or known to be inadequate.



(Humate-P®):
• von Willebrand disease (vWD): Surgery/procedure prevention of bleeding.
•  Emergency surgery: Administer vWF:RCof 50-60 international units/kg; monitor trough 

coagulation factor levels for subsequent doses
• Surgical management (nonemergency): 
- Whenever possible, the in vivo recovery (IVR) should be measured and baseline plasma 

vWF:RCof and FVIII:C should be assessed in all patients prior to surgery. 
- The IVR is calculated as follows: Measure baseline plasma vWF:RCof; then infuse 

vWF:RCof 60 international units/kg I.V. at time zero; measure vWF:RCof at 30 minutes 
after infusion:

 IVR = (plasma vWF:RCof at 30 minutes minus plasma vWF:RCof at baseline) divided by 60 
international units/kg. 

- If individual IVR is not available, a standardized loading dose can be used based on 
assumed IVR of 2 international units/dL for every one vWF:RCof international unit/kg 
administered ((see product labeling for further information).

-  Loading dose calculation is based on baseline target vWF:RCof: (Target peak vWF:RCof - 
Baseline vWF:RCof) x weight (in kg) / IVR = international units vWF:RCof required. 
Administer loading dose 1-2 hours prior to surgery.

- Target concentrations for vWF:RCof following loading dose: Major surgery: 100 
international units;  Minor surgery: 50-60 international units/dL.

-  Maintenance dose: Initial: 1/2 loading dose followed by dosing determined by target 
trough concentrations, generally every 8-12 hours.

-  Target maintenance trough vWF:RCof concentrations: Major surgery: >50 international 
units/dL for up to 3 days, followed by >30 international units/dL for a minimum total 
treatment of 72 hours--Minor surgery: ≥ 30 international units/dL for a minimum duration 
of 48 hours--Oral surgery: ≥ 30 international units/dL for a minimum duration of 8-12 
hours



 الختام

• بالدعاء     والدينا تذكروا النهاية وفي  ،،،،،
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