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Red Cross Blood Bank Foundation AABB 2014

TRAUMA IN DEVELOPING COUNTRIES: 
BLOOD UTILIZATION AND MANAGEMENT

A CARIBBEAN PERSPECTIVE

Prof. dr. A.J. Duits
Red Cross Blood Bank Foundation

Curaçao
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A CARIBBEAN PERSPECTIVE
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DATA

Red Cross Blood Bank Foundation AABB 2014
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14 of 23 blood banks process
< 6000 units/year (<23 units/day)
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TRAUMA IN THE CARIBBEAN:

• Increasing indicence
• 23% of ER visits
• Inter personal violence
• High impact accidents

Red Cross Blood Bank Foundation AABB 2014

Red Cross Blood Bank Foundation AABB 2014

Importance of Massive Transfusion
TRAUMA

• 40% of trauma related deaths by bleeding 
(leading cause)

• 2% of trauma patients require massive tx

Bleeding:
- Vascular injury (surgery related)
- Coagulopathy
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DATA-PROTOCOL/PROCEDURES-AVAILABILITY

MODUS OPERANDI

Red Cross Blood Bank Foundation AABB 2014

TRAUMA RELATED INJURY CURACAO PER 100.000 INHABITANTS

Hollander et al. Submitted

Red Cross Blood Bank Foundation AABB 2014

Hollander et al. Submitted
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TRAUMA AND BLOOD UTILIZATION: FACING THE CHALLENGES

Red Cross Blood Bank Foundation AABB 2014

PROTOCOLS

Red Cross Blood Bank Foundation AABB 2014

CRS 8.10.2 Emergency Release
Blood and blood components that do not meet the 
requirements of CRS 9.9.2, Transfusion
Recipient Blood Samples and Testing, or that are 
released as a result of emergency need for
blood and blood components shall be utilized for 
transfusion only in conformance with CRS 12.
Control of Non-conforming Product.
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CRS 12.2 Non-availability of Compatibility Test Results
Blood or blood components that are nonconforming due to the non-
availability of final compatibility test results that otherwise conform to 
CRS 8.9, Compatibility Process, may be transfused when a
delay in transfusion could be detrimental to the transfusion recipient. 

The following additional requirements shall apply:
a) a transfusion recipient whose ABO group is not known shall 
receive Group O Red Blood Cells. Children and women of child-
bearing age shall receive Group O Rh negative red blood cells.
Refer to to Section 8, CRS 8.8.1.2;
b) the requesting physician shall indicate in writing that the clinical 
situation is sufficiently urgent to require release of blood or blood 
components before completion of compatibility testing.
Records of the request shall be maintained in conformance with 
Section 15, Control of Records;
c) the container label shall indicate that compatibility testing has not 
been completed.

Red Cross Blood Bank Foundation AABB 2014

CURAÇAO

Red Cross Blood Bank Foundation AABB 2014
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AVAILABILITY

Red Cross Blood Bank Foundation AABB 2014
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AVAILABILITY

Red Cross Blood Bank Foundation AABB 2014

AVAILABILITY
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STRICT CONTROL 
AND 
MANAGEMENT

Red Cross Blood Bank Foundation AABB 2014

STRICT CONTROL 
AND 
MANAGEMENT

Red Cross Blood Bank Foundation AABB 2014
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ECONOMIES OF 
SCALE

Red Cross Blood Bank Foundation AABB 2014
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TRAUMA TRANSFUSION PATHWAYS

Red Cross Blood Bank Foundation AABB 2014

Red Cross Blood Bank Foundation AABB 2014

JAMAICA

CURAÇAO

TRINIDAD & TOBAGO

SURINAM

ST. LUCIA
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Common themes
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Blood use and management in the 
department of orthopedics in 

Uganda’s Major teaching Hospital
Dr. ISAAC KAJJA, MD, PhD, FCS(ECSA)

MAKERERE UNIVERSITY 

1kajja133@gmail.com

UGANDA FOUND IN EAST AFRICA
APPROXIMATELY 35 MILLION PEOPLE
RUNS A CENTRALIZED BLOOD SUPPLY 
SYSTEM BASED ON 100% NON 
REMUNERATED BLOOD DONATION
54% REPEAT DONOR

MULAGO THE NATIONAL REFERAL AND 
MAJOR TEACHING HOSPITAL FOUND 
IN CAPITAL – KAMPALA. A 1500 BED 
HOSPITAL

DEPARTMENT OF ORTHOPEDICS IS 
HOUSED IN THIS TEACING HOSPITAL

2kajja133@gmail.com

DEPARTMENT OF 
ORTHOPEDICS
120 BED DEDICATED TO EMERGENCY 
AND ELECTIVE ORTHOPEDICS.
4 OPERATING ROOMS
[MUSCULOSKELETAL TRAUMA = 50 
BEDS AND ELECTIVE ORTHOPEDICS 
AND ALL OTHER ORTHOPEDIC 
SUBSPECIALITIES = 70 BEDS

3kajja133@gmail.com
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Type of surgical 
procedures requiring 
transfusion
Spine  surgery
Thoracotomy
Anterior and posterior 
instrumentation
Laminoplasty
Discetomy and interbody fusion
Correction of spine deformities
General musculoskeletal trauma
Long bone fratures
Fractures of the pelvis
Hip fracture

Hip and knee arthroplasty

4kajja133@gmail.com

• Department has four operating rooms and 13 
consultant orthopedic surgeons

• Procedures may be major [lasting more than 2 
hours and likely to require a transfusion 
before, during or after surgery]

• Intermediate [lasting between 1 and 2 hours, 
less likely to require a transfusion]

• Minor [lasting less than an hour [not likely to 
require a transfusion]

5kajja133@gmail.com

Summary of the period 1st
July 2013 to 30th June 
2014

A total of 935 
procedures  
performed
792 were major
84 intermediate
59 minor

6kajja133@gmail.com
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300 out 792 [37.9%] 
patients  used blood  
during the peri‐operative 
time
Range 1‐3 Units
Average 2.2 units
20 patients used 1 unit 
each
222 patients used 2 units 
each
58 patients used 3 units 
each

7kajja133@gmail.com

A total of 658 units used  by the 300 
patients
84 out of the 300 patients had  
fractured femora and used  122 units 
of blood.

8kajja133@gmail.com

Blood management

• The prerequisite to blood management in the 
department of orthopedics has been a careful  
definition of the blood need in the most 
frequently performed surgical procedure.

[FRACTURE OF THE FEMORAL SHAFT]

9kajja133@gmail.com
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BLOOD LOSS AND 
CONTRIBUTING FACTORS 
IN FEMORAL FRACTURE 
SURGERY. 
Kajja I, Bimenya G.S., 
Eindhoven G.B.M., ten Duis
H.J., Smit Sibinga C.T.
Afr Health Sci 2010;10:18‐
25

10kajja133@gmail.com

NOTE : Substantial blood losses 
frequently accompany orthopedic 
procedures. BOTH ELECTIVE AND 
EMERGENCY AND THESE REQUIRE  
BLOOD TRANSFUSION TO MENTAIN 
OXYGEN CARRYING CAPACITY OF 
BLOOD. 

Methods: 
We prospectively noted peri‐operative 
hemoglobin changes in 93 patients 
undergoing surgery for femoral 
fracture with an aim of establishing 
blood loss and related factors. 
Additionally , blood use in the same 
period was noted. 
The SIGN [surgical implant generation 
network] NAIL was used

11kajja133@gmail.com

Patient selection
an isolated fracture of the femoral 
shaft, sixteen years and older, were 
included 
Excluded patients
> 1 month after injury, 
old non‐unions of the femur, 
repeat surgery for a fractured femur, 
pathological fractures of the femur, 
an open fracture femur,
bilateral femoral shaft fractures , 
patients with multiple skeletal injuries 
medical and surgical co‐morbidities, 
cancer chemotherapy, 
history of a bleeding disorders 
female patients in their menses. 
No patient received any thrombo‐
embolic prophylactic drug during 
hospital stay. 

12kajja133@gmail.com



10/13/2014

5

Pre‐opHb – Post‐opHb + BU = Hb‐lost    
…………………………equation 1.

For patients who did not receive 
allogeneic blood the amount of blood 
lost was calculated using equation 2

Pre‐opHb – Post‐opHb = Hb‐lost             
………………………….equation 2.

Assumption
1 unit  of 450mls of whole blood rises 
the Hb by 1g/dl.

13kajja133@gmail.com

Results
The mean total blood loss assessed 72 
hours after the surgical procedure was 
3.31 (SD 1.56) units of whole blood. 

A multiple regression analysis revealed 
diathermy use and a simple fracture 
pattern as significant factors in 
reducing blood loss (p<0.01).

14kajja133@gmail.com

MANAGEMENT OF 
BLOOD: CONTROLLED 
ORDERING
Surgical blood order equation in 
femoral fracture surgery
I. Kajja, et al Transfusion Medicine, 
2010 , doi: 10.1111/j.1365‐
3148.2010.01033.x

Aim: This study aimed at establishing 
the clinical utility
of the surgical blood order equation 
(SBOE) in patients
undergoing femoral fracture surgery 
WITH THE SIGN NAIL.

15kajja133@gmail.com
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Haemoglobin lost due to a 
given surgical procedure
− (preoperaƟve 
haemoglobin − minimal 
acceptable
haemoglobin) = Units of 
blood required at surgery
for that procedure

16kajja133@gmail.com

patients

17kajja133@gmail.com

• The surgical blood ordering equation was exactly 
correct in the ordering blood for 46 (74.2%) of 62 
patients (cases). 

• The current un‐aided blood ordering method was 
exactly correct in ordering blood for 27 (43.5%) of 62 
patients (controls). 

• Use of the SBOE resulted in a significantly lower 
crossmatch‐to‐transfusion (C/T) ratio compared to that 
of the current ordering system (1.45 vs. 2.45) 

• and saved the hospital transfusion laboratory 465 US 
dollar of cross match and inventory management costs 
in this cohort of patients. [1unit costs USD 15 to Hosp]

18kajja133@gmail.com
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• the surgical blood order equation‐SBOE is now in 
use at the department of orthopedics.

• The 84 patients with fracture femur used 
122units [orders having been based on the SBOE.

• Without SBOE, 142 units would have been 
ordered and/or used in the group of patients

• This saved up to 20 units of whole blood
• 20 units can be compartmentalized into [60 units 
of pediatric packed cells, up to 5 units of pooled 
Platelets and  various amounts of different 
plasma products]

19kajja133@gmail.com

Remarks 

• Define the blood need in all details possible 
for a given setting.

• What is needed?
• How much is needed?
• When is it needed [ what time of the day, 
afternoon or night shift]?

• Who among your staff need what and why?

20kajja133@gmail.com

Remarks 

• What are the cultural dynamics { clinician, 
patient, community and institutional} that 
impact on the established need?

21kajja133@gmail.com
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Remarks

• Train your hospital staff about the established 
need with all its attendant details

• Train the staff on how to communicate the 
need

22kajja133@gmail.com

remarks

• Slowly [PLAN, DO, CHECK, ACT] implement a 
well researched blood ordering strategy

Remember the evidence should be local. This 
will ensure ownership and easy 
institutionalization of the strategy.

23kajja133@gmail.com

Remarks

• Establish hospital champions for any blood 
management interventions. These will be 
pivotal in dissemination of the strategy to 
other hospital units that use blood.

24kajja133@gmail.com
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I APPRECIATE YOUR 
ATTENTION

&
THANK YOU SO MUCH

25kajja133@gmail.com
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