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Learning Objectives 

• Define major, minor, and trivial hemorrhage 

• Review the indications for prophylactic 

transfusion of platelets in cancer patients 

• Identify safe platelet counts for invasive 

procedures 

• Assess the optimal volume of platelets for 

small children who require transfusion 



Cure4Kids Seminars – Late Effects 

 



Major points 

• Hemorrhage should be rapidly treated 

• Most patients: prophylactic platelet 

transfusion when the platelets <10,000 

• Higher or lower thresholds in special 

situations – RISK vs. BENEFITS 

• No premedication with antihistamines or 

antipyretics  

• One pheresed unit (4-6 buttons) for most 

patients, 10-20 mL/kg for small children 
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Define Types of Hemorrhage 

• Major 

– Fatal (CTCAE grade 5, WHO grade 4) 

– Life-threatening (CTCAE grade 4, WHO 4) 

– Requiring transfusion or other urgent 

intervention (CTCAE grade 3, WHO grade 3) 

• Minor – clinically significant but not urgent 

(CTCAE grade 2, WHO grade 2) 

• Trivial – petechiae, transient nose-bleed, 

microscopic hematuria, scleral hemorrhage 
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Clinical Practice 

• How many people use a prophylactic 

platelet transfusion threshold of: 

– 0 

– 5,000 

– 10,000 

– 15,000 

– 20,000 

– >20,000 
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transfuse for life-threatening 

thrombocytopenic bleeding? 
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A Question 

• How many platelets should one 

transfuse for life-threatening 

thrombocytopenic bleeding? 

A. 1 button 

B. 1 pheresed unit (appetizer) 

C. Many pheresed units (entrée) 

D. Depends on the child’s weight 



The Effect of Thrombocytopenia on BT 

 

 



Stool Blood Loss in Aplastic Anemia 

Platelet Count 
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Platelet Transfusion - Prophylaxis  

• NIH Consensus conference (1986): Threshold 

of 20,000 can sometimes be safely lowered. 

• Royal College of Physicians, Edinburgh 

(1997) Threshold of 10,000 in absence of 

additional risk factors. 

• Some authors (Slichter 1991, Beutler 1993): 

Threshold of 5,000 in stable patients.  

• Others: threshold of 0,000 (therapeutic 

transfusion only, with no prophylactic 

transfusion) in the closely monitored setting 

(Murphy, Am J Hematol 12: 347-56, 1982; 

Solomon et al, Lancet 1: 267, 1978). 



Platelet Transfusion - Prophylaxis 

• 102 patients with ANLL 

• Sliding scale based on AM platelet count: 

– 0-5K: Platelets transfused 

– 6-10K: Fever (>38C) or minor hemorrhage 

– 11-20K: Heparin/Coag disorders, before minor 

procedures 

– >20K: Significant bleeding 

• Results 

– Minor hemorrhage common 

– Major hemorrhage on 1.9% of study days 

– Lethal bleeds (n=3): 2 with platelet count >50,000 

and DIC, 1 with plt1,000 and refractoriness.  

 Gmur, et.al. Lancet 1991; 338: 1223-6 
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Slichter et al. NEJM 2010; 362:600-613 

Prophylactic Platelet Dose Study 

(PLADO) 
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Prophylactic Platelet Dose Study (PLADO) 

• The trigger threshold of 10,000 platelets/mm3 was 

adhered to on 90%, 92%, and 94% of patient-days in 

the low-dose group, medium-dose group, and high-

dose group, respectively 



Slichter et al. NEJM 2010; 362:600-613 
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Slichter et al. NEJM 2010; 362:600-613 

Prophylactic Platelet Dose Study (PLADO) 



PLADO subset analysis 



Clinical Practice 

• How many people use a prophylactic 

platelet transfusion threshold of: 

– 0 

– 5,000 

– 10,000 

– 15,000 

– 20,000 

– >20,000 



Learning Objectives 

• Define major, minor, and trivial 

hemorrhage 

• Review the indications for prophylactic 

transfusion of platelets in cancer patients 

• Identify safe platelet counts for 

invasive procedures 

• Assess the optimal volume of platelets for 

small children who require transfusion 



Platelet Transfusion 
Indications - Before Procedures 

• Bone marrow aspiration/biopsy 

• Liver biopsy 

• LP 

• Central line placement 

• Chest physical therapy 
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Platelet Transfusion 
Indications - Before Procedures 

• Bone marrow aspiration/biopsy 

• Liver biopsy 

• Lumbar puncture 

– In general 

– With circulating blasts 

• Central line placement 

• Chest physical therapy 



LP complications by platelet count 

Platelet LP (n) Comps 95% Conf Interval  

1-5        6      0  0-40% 

6-10      23      0  0-13% 

11-20   170      0  0-2.1% 

21-30   234      0  0-1.5% 

31-40   235      0  0-1.5% 

41-50   273 (742)    0  0-1.3% (0-0.5%) 

51-100   858      0  0-0.4% 

>100  3424      0  0-0.1% 

Total  5223      0  0-0.1% 

No serious complications were observed at 
any platelet count. Howard et al. JAMA 2000 



Does thrombocytopenia increase the 

risk of LP complications?  

• Platelets > 20,000 – safe 

• Platelets 11,000 to 20,000 – probably safe 

• Platelets < 10,000 – 

safety unknown (29 

observations of safe 

LP at platelet counts 

of 1 to 10,000 not 

sufficient to 

document safety) 



Spontaneous bleeding by platelet 

count 











Studies XI and XII 
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Years From Diagnosis 

Traumatic with blasts (n = 60) 

CNS 1 (n = 336) 

CNS 2 (n = 80) 

CNS 3 (n = 16) 

Traumatic without blasts (n = 54) 
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Gajjar, A. et al. Blood 2000;96:3381-3384 



Odds of traumatic/bloody LP when 

performed after a previous LP 
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Unmodifiable Risk Factors for 

Traumatic Lumbar Puncture  

Risk factor    Odds Ratio 

Race (black versus white)              1.5  

Age (<1 year versus > 1 year)         2.6  

Era (early versus late)                     1.4 

Prior traumatic LP                           1.6 

Howard et al. JAMA 2002 





Modifiable Risk Factors (with OR) for 

Traumatic Lumbar Puncture 

   Modifiable risk factor  Odds ratio 

• Platelet count 0-25,000                   1.8 

• Platelet count 26-50,000                 1.4 

• Platelet count 50-75,000                 1.5 

• Platelet count 75-100,000               1.4 

• Platelet count >100,000                     1 

• Practitioner experience                  1.4 

– (least versus most, 200 LPs) 

Howard et al. JAMA 2002 



Risk Factors for Traumatic LP 
Multivariable analysis 

Factor OR 

Race (B vs W) 1.54* 

Age (<1 vs >1) 2.37* 

Era (early/late) 1.52* 

Platelet 0-25 1.68* 

Platelet 26-50 1.43* 

Platelet 51-75 1.43* 

Platelet 76-100 1.42* 
 

 



Canadian C17 Guidelines 

Platelet Transfusion 







Reducing traumatic first LP 
Recommendations 

• Most experienced person available 

• Deep sedation 

• Transfuse platelets to around 100,000 

• IT chemo with first LP  

• Best of all… DELAY FIRST LP UNTIL 

CIRCULATING BLASTS ARE GONE 



Delaying the diagnostic LP in 

children with ALL 

 



 



 



EFS, OS and CNS relapse 

 



 



 

First LP done only when no 

peripheral blasts present (latest: 

day 10 of remission induction 

therapy with multiple drugs) 

CNS1    97.4% 

Traumatic without blasts   2.6% 

CNS2, CNS3     0.0% 



 

2 combined CNS + marrow relapses 

0 isolated CNS relapses 

84% EFS at 5 years 



Reducing traumatic first LP 
Recommendations 

• Most experienced person available 

• Deep sedation 

• Transfuse platelets to around 100,000 

• IT chemo with first LP  
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Chest physiotherapy and 

thrombocytopenia 
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Learning Objectives 

• Highlight the contents of human blood 

• Define major, minor, and trivial hemorrhage 

• Review the indications for prophylactic 

transfusion of platelets in cancer patients 

• Identify safe platelet counts for invasive 

procedures 

• Assess the optimal volume of platelets for 

small children who require transfusion 





How many platelets shall I give? 

• Bleeding: until bleeding stops or 

>100,000 platelet count 

• Prophylaxis: 2 x 1011 per m2 of body 

surface area (BSA) 

• One pheresis session leads to collection 

of 3 to 9 x 1011 platelets, which can be 

split into 2 (sometimes even 3) units  

• 1 unit has 3-6 x 1011 in 150-400 mL 

• <1 m2 BSA: 10-20 mL/kg  

• 1 m2 BSA or more: 1 unit 



Response to Platelet Transfusion 

Time (hours) 



Major points 

• Hemorrhage should be rapidly treated 

• Most patients: prophylactic platelet 

transfusion when the platelets <10,000 

• Higher or lower thresholds in special 

situations – RISK vs. BENEFITS 

• No premedication with antihistamines or 

antipyretics  

• One pheresed unit (4-6 buttons) for most 

patients, 10-20 mL/kg for small children 

 






