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Hematologic Emergencies 

  Hyperleukocytosis 
  Tumor lysis syndrome 
  SVC syndrome 
  Spinal cord compression 
  Hypercalcemia 

 



1.  Hyperleukocytosis in Leukemia 

 Alarmed when WBC > 100 x 109/L in acute leukemia 
 AML (esp. M4, M5) > ALL  
    -  rare in chronic leukemia 
 High early mortality rate ~ 20-40% 
 Leukostasis in the central nervous system and lungs, 

due to intravascular accumulation of leukemic blasts 
in the lumen of small vessels with or without fibrin   
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Presentation Notes
-- More common in AML especially M4, M5, microgranular variant of APL- Associated with higher risk of relapse and poor long-term outcomes



Pathology 



Symptoms and Signs 

 Neurological disturbances: headache, blurred 
vision, diplopia, retinal hemorrhages, deafness, 
tinnitus, ataxia, confusion, delirium, stupor, and 
intracerebral hemorrhage 

 Respiratory symptoms: tachypnea, dyspnea, 
hypoxemia, ARDS 

 Less common: CHF, MI, priapism 
 Greater risk of bleeding, tumor lysis syndrome, 

renal failure 
 Don’t wait until full-blown syndrome develops 



Radiological Findings 

 Abnormal chest X-ray in about 50% of patients with 
respiratory symptoms 

 CT scan of brain: cerebral edema, cortical enhancement, 
multifocal hemorrhages 



Spurious Lab Data in Hyperleukocytosis 

• Falsely elevated platelet counts  
• WBC fragments are counted as platelets by automated 

machine 
• Pseudohypoxemia, Pseudohypoglycemia 

• Oxygen consumption and glycolysis by leukemia cells in vitro 
causing artifactual lowering of PaO2 and glucose  

• Blood samples on ice and performing the tests without delay 
• Since patients are at risk of true hypoxemia due to 

leukostasis, true hypoglycemia due to sepsis, abnormal lab 
values should be assumed to be accurate unless proven 
spurious 

• Pseudohyperkalemia  
• Caused by in vitro lysis of the leukemic cells 
• Heparinized blood samples should be analyzed without delay 
• Check T-wave in EKG 

 



Management 

 Rapid reduction of leukemic blasts is necessary  
 Supportive treatment: IV fluid, O2 therapy, 

allopurinol, e’lyte  
 Avoid early red cell transfusion to lessen the risk 

of increasing viscosity 
 Consider platelet transfusion to decrease 

bleeding 
 Monitor complications such as tumor lysis 

syndrome, infection, DIC and CNS bleeding 
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Presentation Notes
In some centers, a single dose of whole-brain radiation, 400-600 rad (4-6 Gy) is administered with the goal of lessening the risk of intracerebral hemorrhage by destroying leukemic cells present in intracerebral vasculature.Blood potassium should be measured in heparinized tube to exclude life-threatening hypokalemia



Cytoreductive Therapy 

 Hydroxyurea 50-100 mg/kg/day at diagnosis 

 Leukapheresis (if available) can rapidly reduce blasts 
by 20-60%.  Avoid in APL. 

 Exchange transfusion may be used in small children 

 Steroids can be used in ALL 

 Standard induction chemotherapy (ARA-C+Idarubicin) 
in AML 
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Presentation Notes
Hydroxyurea  1-3 g oral q 6 hrs ( 50-100 mg/kg/day )Hyperleukocytosis is often associated with the M3V at diagnosis or may develop during treatment. Because of initial reports of death after leukapheresis in APL,41 this practice has been avoided. The possibility of apheresis resulting in lysis of the leukemia promyelocytes and other cells that subsequently may induce worsening coagulopathy suggests that one needs to be very cautious regarding this strategy. However, very few patients were reported initially, and this approach could be further explored.



2.  Tumor Lysis Syndrome 

 Rapid lysis of tumor cells and release of intracellular 
products 

 Metabolic derangements (hyperuricemia, 
hyperkalemia, hyperphosphatemia, hypocalcemia 
and oliguric renal failure) that occur spontaneously, 
during or right after treatment of highly proliferative 
and sensitive tumors 

 More common in hematologic malignancies esp. in 
Burkitt lymphoma and acute leukemia  
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Presentation Notes
Hypocalcemia: tetany, muscle cramp, cardiac arrthymia, seizure, sudden death



Risk of Tumor Lysis Syndrome 

 Tumor type (chemo-sensitivity) 
 -  High-risk: Burkitt lymphoma, Lymphoblastic 

lymphoma, acute leukemias (ALL > AML)  
 Bulky disease 

 
 Renal impairment 
 High LDH 
 High uric acid 



Management 
 Prevention is important 
 Start allopurinol immediately, loading with 600 mg then 

maintain with 100-300 mg/d depending on renal function 

 Vigorous hydration +/- urinary alkalinization (pH ≥ 7) for 
hyperuricemia 

 Closed cardiovascular, urine output monitoring, lasix if needed 

 Hemodialysis if oliguric/anuric renal failure developed 
 Baseline EKG, serum LDH, uric acid, BUN, Cr, electrolytes, 

Ca, PO4 and then q 4-6 hrs in the fist 48-72 hrs after 
treatment 

 Treat hyperkalemia, phosphate binder for hyperphosphatemia 
 IV calcium replacement is not recommended because of 

concomittent hyperphospatemia unless patient is symptomatic 
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Presentation Notes
IV hydration to maintain urine flow > 150- 200cc/hr, Lasix prnLess intensive drugs may be needed for debulking purposes before initiation of definitive chemotherapyPhosphate binders include calcium containing medications such as calcium acetate and calcium carbonate, as well as non-calcium phosphate binders such as sevelamer and lanthanum (Fosrenol) elevated calcium phosphorus product of at least 70 mg2/dL2. Non-calcium phosphate binder or hemodialysis



Uric Acid Metabolism  

Febuxostat 

(Rasburicase) 
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Presentation Notes
Metabolites of intracellular purine nucleic acidsOccur within 24 hours after initiating treatmentUric acid nephropathy from uric acid/urate crystal precipitates in distal renal tubules More soluble at pH > 7.0Acute olguric or anuric renal failureAggravated by dehydration, acidosis, preceding renal impairment, nephrotoxic agents (aminoglycosides, contrast media, etc).Febuxostat is a non-purine-selective inhibitor of xanthine oxidase. Febuxostat does not require dose modification in patients with renal disease and does not seem to have allergy cross-reactivity with allopurinol



3.  Superior Vena Cava (SVC) 
Syndrome 

 Obstruction of 
the thin wall 
SVC, imparing 
venous blood 
return from the 
head, neck, 
upper thorax 
and arms 
 Direct mass 

effect 
 Intravascular 

thrombosis 
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Thin wall svc







Symptoms and Signs 
 Swelling and plethora of face and arm 
 Dilatation of chest wall and neck veins 
 Conjunctival suffusion, headache, 

papilledema, syncope, lethargy 
 Dyspnea, cough, chest pain, 

hoarseness, dysphagia 
 Life threatening: airway obstruction 

from laryngeal edema and cerebral 
edema 

 Symptoms worsening in supine 
position 
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Presentation Notes
Azygos vein is the last main auxiliary vessel of the SVC draining blood from the chest wall



\ 



 Benign causes (eg. Thrombosis due to central venous catheter, TB, 
etc.) is rare. 

Etiology of SVC Syndrome 

Presenter
Presentation Notes
The most common cause is lung cancer (>70% of all patients) Lymphoma should be considered in younger patientsDiffuse large B-cell: middle-aged femaleHodgkin: young male and femaleT-lymphoblastic lymphoma: adolescent maleMediastinal germ cell tumor in young maleBenign cause is rare



SVC Syndrome in Lymphoma 

 Primary mediastinal (thymic) B-cell lymphoma 
 T-cell Lymphoblastic lymphoma/leukemia 
 Hodgkin lymphoma 
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Presentation Notes
Lymphoma should be considered in younger patientsDiffuse large B-cell: middle-aged femaleHodgkin: young male and femaleT-lymphoblastic lymphoma: adolescent male



Management 
 Histology should be obtained before starting treatment 

(unless severe dyspnea, or CNS symptoms develop at 
presentation, or known diagnosis) 

 Looking for clues (lymph node, CBC, blood smear, tumor 
markers, history of smoking or CA) 

 Specific treatment according to tumor type 
 Radiation  
 Chemotherapy  
 Anticoagulation if associated with thrombosis 

 Supportive therapy  
 Bed rest, head elevation, oxygen therapy, diuretics, 

steroids 
 Avoid IV fluid at upper extremities 
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Intravenous stent



4.  Spinal Cord Compression 

T-spine (60%), LS-spine (30%), C-spine (10%) 

Presenter
Presentation Notes
Plain films will not detect paraspinous masses that have entered the intervertebral foramen if there is no bone erosion, and they have a false-negative rate of10% to 17%.



Etiology of Spinal Cord Compression 
in Oncology 

 Solid tumor 
 Lung, Breast, Prostate, Kidney 

 Hematologic malignancies 
  Non-Hodgkin Lymphoma, Myeloma 

 

 

Presenter
Presentation Notes
The most common cause is lung cancer (>70% of all patients)Small cell or squamous cell type Lymphoma should be considered in younger patientsDiffuse large B-cell: middle-aged femaleHodgkin: young male and femaleT-lymphoblastic lymphoma: adolescent maleMediastinal germ cell tumor in young maleBenign cause is rare



Symptoms and Signs 

 Back pain 
 Sensory impairment, motor weakness, autonomic 

dysfunction 
 Cauda equina syndrome 

 Urinary retention and overflow incontinence, decreased 
sensation over the buttocks, posterior superior thighs, 
and perineal region 

 Late signs include weakness, Babinski sign, and 
decreased anal sphincter tone 
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Presentation Notes
Hyperreflexia, spasticity, and loss of sensation (position, temperature, pinprick, and vibratory) can occur early. Deep tendon reflexes may then become hypoactiveor absent.



Management 

 Early detection is important 
 Goal: Relieve pain and preserve neurological 

function 
 Dx: MRI spines 
 Dexamethasone 10-16 mg iv bolus followed by 

4-6 mg every 4-6 hours, with a taper during or 
immediately after completion of radiation 

 Radiation (3,000 cGy in 10 fractions)                      
(1 to 2 vertebral segment above and below the 
involved region). 

 Treatment of underlying malignancy 
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Presentation Notes
Plain films will not detect paraspinous masses that have entered the intervertebral foramen if there is no bone erosion, and they have a false-negative rate of10% to 17%. In a series of 337 patients with MSCC at the Mayo Clinic, 30% of the patients presented with multiple lesions.In patients with severe neurologic deficits in whom the severity of the deficits outweighs the possible side effects of high dosetherapy, many clinicians chose to use 100 mg of iv dexamethasone followed by 24 mg q6hr for 3 days, then tapered over 10 days.



Indications for  
Surgical Decompression 

 Spinal instability 
 Need tissue diagnosis 
 Previous XRT to the involved region 

 Worsening neurological symptoms during XRT 
 Radio-resistant tumors 



5.  Hypercalcemia 

A. Parathyroid hormone-related protein 
     Solid tumors esp. squamous cell CA 
B. Local osteolysis 
     Bone metastases, myeloma 
C. Increase production of vitamin D analogues 
     Hodgkin and Non-Hodgkin lymphoma 
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Presentation Notes
Given its homology to parathyroid hormone (PTH), PTHrP can mimic the action of PTH on the bones and kidneys but, unlike PTH, PTHrP does not influence intestinal absorption of calcium. Circulating PTHrP cause bone resorption and renal retention of calcium. Squamous cell carcinomas from the aerodigestive and genitourinary tracts commonly cause this type of ‘‘humoral’’ hypercalcemia but this can also be seen in breast, kidney, cervical, endometrial, and ovarian cancer.



Symtoms and Signs  

Gastrointestinal Anorexia,  
nausea, vomiting, 
constipation 

Renal  Polyuria, polydipsia 

Neuromuscular  Depression, 
confusion, stupor, 
coma 

Cardiac  Bradycardia, first 
degree AV block 



Treatment of Hypercalcemia 

 IV normal saline to achieve euvolemia  
 IV furosemide after adequate urine output 
Avoid thiazide diuretics. 

 Bisphophonate therapy 
Calcium usually declines within 48 to 96 

hours of infusion and nadirs at 1 week  
 (Pamidronate 60-90 mg over 2-4 hours;  

Zoledronic acid 4 mg over 15 minutes) 

 Treatment of underlying malignancy 
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Presentation Notes
40 mg of furosemide intravenously (iv) every 12 to 24 hours, can be initiated to promote calciuresis.Thiazide diuretics should be avoided as they increase calcium reclamation from the urine.Bisphosphonates block bone resorption by osteoclasts but, even when given iv, do not lower calcium rapidly enough to replace aggressive hydrationas the first step in management.



Treatment of Hypercalcemia 

 Other measures (if corrected calcium ≥ 14 mg/dl or 
patient is symptomatic): 

  Calcitonin 4-8 u/kg SC/IM every 12 hours 
         - Tachyphylaxis is common with prolonged use 
   Steroids (Useful in myeloma and lymphoma)   
         -  Prednisone 50-100mg/day or equivalent dose 

of dexamethasone 
  Dialysis in patients with severe renal 

insufficiency 
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