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‘Oncologic Emergency

Some are Insidious and may take

RUVAR I Ie=U (o1l | ccks or even months to develop
related to cancer

or anticancer Others In a few hours, and can
therapy that quickly lead to paralysis, coma,

requires and death

Immediate Cancer mortality rates are
iIntervention dropping due to rapid advances in
treatment strategies




‘Oncologic Emergency

Results from either cancer

3 or it’s treatment
Major

Often have Immunologic,

causes Of metabolic, and hematologic
Oncologic

Em ergency Co-morbid conditions may

occur or contribute to an
emergency situation




‘How Emergency occurs

. Structural/Obstructive

. Metabolic/ Hormmonal/ haematologic

. Treatment related



'CASE #1

A 55-year-old woman presented with
* progressive back pain- 3 months

» weakness of both lower limbs: 15 days
» acute retention of urine: 1 day

 Dx as adenocarcinoma of right lung: 6 months

* on chemotherapy

 Tenderness at T8-T11
 Lower extremity muscle strength 2/5 bilaterally &

* Increased reflexes with sensory level at T10
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Pre contrast T1- weighted MRI Post contrast MR

- - Epidural metastasis
Hypo intense signal at T8, 11,12
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‘CASE H1... Questions




‘Structural obstructive oncologic emergencies

. Spinal cord compression

. Superior vena caval obstruction (SVCO)

. Intestinal / urinary / airway obstruction

. Pericardial effusion/ tamponade

. Neoplastic meningitis due to leptomeningeal involvement




Spinal Cord Compression

» Affects 5-10% cancer patients

* Most commonly: lung, breast, prostate
* Other: multiple myeloma , lymphoma, renal, genitourinary cancers

= Epidural tumor is initial presentation in 10% cases

* Spine involvement:

» thoracic: 70%
* |umbar: 20%, (colon and prostate )
» cervical: 10%



Spinal Cord Compression

Symptoms and Signs

= | ocalized pain & tenderness to the spine

* by recumbency /coughing/ sneezing /straining
» weeks to months before neurological symptoms

= Radicular pain
* Lhermitte’s sign

 Weakness +/- sensory loss

 Autonomic dysfunction
* urinary retention, constipation



Spinal Cord Compression

Diagnosis- Image the ENTIRE spine

= Xray

* erosion, loss of pedicles (* winking owl” sign)
» collapse / scalloped vertebral bodies
* [ytic/ sclerotic lesions

= MRI

= CT scan in conjunction with myelography




Spinal Cord Compression-Treatment:

= Steroids
« DEXAMETHASONE: IMMEDIATELY ( up to 24 mg qds)

 Radiotherapy

« Stable spine with radiosensitive tumors
* non-surgical candidates with spinal instability

= Surgery
* For diagnosis
» Spinal instability: acrylic cement
* Radio resistant tumor: melanoma, RCC
* Progression despite steroids and radiation

 Chemotherapy / Hormone therapy
* Prostatic cancer



SVCO

Due to external compression, invasion, or
thrombosis of the SVC

= Malighancy = “Benign”
* Lung cancer ( 85%) * Infection/Inflammation
* Lymphoma( young) * Benign Neoplasms
 Thymoma  latrogenic
* Metastatic * Trauma

e Germ Cell
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C_Iinical Features of SVCS

SYMPTOMS FREQUENCY SIGNS FREQUENCY
Short of Breath 50% Thorax Vein Distention 70%
Chest Pain 20% Neck Veln Distention 60%
Cough 20% Facial Swelling 45%
Dysphagia 20% UE/Trunk Swelling 40%

Cyanosis 15%

Source: Markman, M. Cleveland Clinic Journal of Medicine, 1999



Diagnosis

e A clinical one

 Chest radiograph

* Duplex ultrasound
« CT/MRI/MRV

* Venogram

 Radionuclide studies
* Broncoscopy

 Mediastinoscopy, even thoracotomy






Treatment

= Head elevation
= Oxygen
= Diuretics with a low salt diet

= Glucocorticold
» Useful In lymphoma, not in lung cancer

= Radiotherapy

Non small cell lung cancer
Metastatic solid tumors

= Chemotherapy

Small cell ca of lung
Lymphoma

» |ntra-vascular self — expanding stents



Cardiac Emergency: Tamponade

= Usually metastatic

= Most common: lung, breast, and Gl tract cancers, leukemia,
lymphoma , melanoma and sarcoma

= Glucocorticold

= Radiation therapy
= Chemotherapy: cyclophosphamide, ifosfamide,

doxorubicin



Selzures

= Dueto

e tumor itself

 metabolic disturbances

e cerebral infarctions

« CNS infections

* radiation Injury

* chemotherapy-related encephalopathies



Increased Intracranial pressure (IICP)

= Common In: lung, breast, germ cell tumors, RCC
& melanoma

= Commonly due to

* Brain metastasis (vasogenic edema and mass effect)
 Hemorrhage (thrombocytopenia or tumor bleeding)
* Hydrocephalus (due to obstruction of flow of CSF)
* Radiation therapy and surgery
AN

—— N

Decorticate posturing, with eloows, wrists and
fingers flexed, and legs extended and rotated inward



HCP

= Headache
= Uncal herniation

* Ipsilateral puplil dilation & eye " down &
out”, paresis ( contra lateral due to
cerebral crus compression and then
Ipsilateral to mass)

= Central herniation

cingulate
(subfalcine)

central
(trans-
tentorial)

- ranscalvarial

. 1 Consciousness, coma and Cheyne-
Stokes respiration, followed by central
hyperventilation, small & fixed pupils

= Tonsillar herniation

* Head tilt & neck stiffness. Consciousness 1
and respiratory abnormalities leading to
apnea




cA

A 73-year-old man presented with irrelevant talk for 16 hours.
He has headache for last 2 months.

He complains of occasional cough for last 3 years. After using

salbutamol inhaler, he gets relief for short periods of time

He is a smoker of 40 pack year

His Na 115 mEqg/L, K 4.5 mEqg/L , Cl 88 mEqg/L, HCO3 23 mEq/L
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‘CASE H2... Questions




Metabolic / hormonal/ haematologic
emergenciles

 Syndrome of Inappropriate secretion of
antidiuretic hormone (SIADH)

» Adrenal insufficiency

* Hypercalcemia

* Hypoglycaemia

* Hyperviscosity syndrome

* Lactic acidosis

* Disseminated intravascular coagulation

* Pulmonary and intra-cerebral leukocytostasis



SIADH

» 1st by Schwartz et al in 1957 in 2 pts with Lung cancer

= A slight misnomer, Implies inappropriate secretion

= May occur due to :

» secrete AVP Independent of plasma osmolality
 reset osmostat — AVP Is fully suppressed, but Na is low
e aguaporin mutations: concentrated urine in the absence of AVP

 New term, Syndrome of Inappropriate Antidiuresis (SIAD)



Diagnosis of SIAD

ESSENTIAL FEATURES SUPPLEMENTAL FEATURES

* Hyponatremia ( <130 mmol/L) » Uric acid <4 mg/ dL

* Plasma osm <275 osm/kg  BUN <10 mg/ dL

* Clinical euvolemia » Failure to correct hypoNa after NS Infusion
* Urine osm>100 osm/kg » Correction of hypoNa after fluid restriction

* Urinary Na >30 mEqg/L
* Normal adrenal/ thyroid/ pitutary/
renal fxn,

« NoO recent diuretic use



RX: In an acute (< 48 hours) symptomatic
patient

» Water restriction

* NaCl tablet

* 3% hypertonic saline (514 mEqg/L)

* Loop diuretics with saline

» Vasopressin-2 receptor antagonists (conivaptan or tolvaptan)
* Oral Urea (30-45 g/day)



What happens in 0.9% NaCl infusion?

Urine osmolality in SIAD i1s usually >300 mosm/kg
= Our patient
* Urine osms= 616 mosmol/kg

* 0.9% NaCl=308 mosmol/Kg

e |t will excrete 308/616x1 L= 500 ml

 Extra 500 ml water will be retained



What happens in 3% NaCl infusion?

« Each liter of 3% NaCl contains 1028 mosmol/ kg
= 500 ml 3% NaCl infusion 514 mosm ( Na-257meqg & Cl 257 meq)

* |f urine osmolality 616 mosmol /kg,
It will excrete 514/616x1 L= 834ml

 Extra 334 ml water will be excreted



Malignancy Related Hypercalcemia:

= Common causes:

* lung Ca (sguamous variety)
* Renal neoplasms
» Metastatic Ca Breast

* Hematological malignancies



Mechanisms of Hypercalcemia in Malignancy

1] PTHrP: Squamous cell ca of lung, RCC

2| Bone Marrow Invasion:.
produce IL-2, TNF
local destruction of bones by OAF (osteoclast
activating factor)
*Multiple myeloma, leukemias

3] Increased 1,25(0OH),D by abnormal Lymphocytes:
Lymphomas



Symptoms of moderate to severe hypercalcemia associated with
cancer and anticancer treatments

Early Manifestations Late Manifestations

Neurological » weakness/fatigue » drowsiness/confusion

* memory/concentration e delirium — coma

difficulty
Cardiovascular  shortened QTc Iinterval * ST segment elevation

* enhancement of digitalis * hypotension

effects  pradyarrhythmias — heart

block — cardiac arrest

Gastrointestinal e anorexia * nausea

* constipation * vomiting

Genitourinary * polyuria and nocturia » dehydration — oliguria




Treatment Algorythm

Restore Normal IV Frusemide )

Hydration

|Isotonic Saline

Infusion (up to 3-4 Bisphosphonates (Zolendronate 4-8 mg/5 min
liters or more infusion)

Add Calcitonin within 24 hrs(2-8 U/kQ)
Glucocorticoids

More aggressive hydration ( = 6 lits) and frequent dosing
of Frusemide for life threatening hyperCalcaemia.



Pulmonary & intra-cerebral
leukocytostasis:

 Fatal complication of acute leukaemia
» Can occur when peripheral blast cell count is >1,00,000/ m|
* With 5-13% Iin AML and 10-30% in ALL

* Not in CML/CLL



Disseminated Intravascular
coagulation (DIC) :

» Activation of the coagulation cascade leads to platelet aggregation,
fibrin deposition, and fibrinolysis

* Endothelial damage leads to microangiopathic hemolytic anemia

« 10-15% of patients with disseminated malignancy and 15 % of acute
leukemia have obvious DIC

* Most patients with disseminated malignancy have laboratory
evidence of DIC



DIC- Laboratory diagnosis :

» Elevated D-dimer/FDPs (procoagulant and fibrinolytic activation)
* Decreased protein C or S/ antithrombin Il (inhibitor consumption) and

» 2 of the following (evidence of end organ damage):
-4 LDH 4 creatinine

3 4 PH or ¥ pa0O2



DIC- Treatment:

Management of underlying disease

Rx of acute DIC with blood products is indicated In:
* Serious active bleeding,
* need for Invasive procedures/ postoperative patients

Platelet transfusion: If < 50,000/mcL
Cryoprecipitate: If fibrinogen level <100 mg/dL

Heparin: does not prolong survival in acute DIC with malignancy
Thrombotic manifestations of chronic DIC can be treated with heparin
Antithrombin 1l level: at least 80 % Is required for heparin to be efficacious



| CASE #3

A 30-year-old man presented with 4 week h/o rapidly enlarging

cervical LAD & fever for 1 week.

T 39°C, BP 95/60mm Hg, HR 110/m, RR 24/m

Cervical and axillary LAD & splenomegaly

His serum LDH 12,000 mg/dL, Phosphorus 9.9 mg/dL,
Urate 18.6 mg/dL

He is a smoker of 10 pack year ( stopped 3 years back)



‘CASE #3 Questions




Complications arising from effects of
treatment

= Tumor lysis syndrome

= Febrile neutropenia

= Hemolytic —uremic syndrome/ thrombotic thrombocytopenic purpura
= Hemorrhagic cystitis, and
= Typhlitis (neutropenic entercolitis )



Tumor Lysis Syndrome (TLS)

common In hematologic
malignancies (e.d., Burkitt's
lymphoma, B-cell acute
lymphoblastic leukemia),
relatively rare in solid tumors

Tumor cell death

PO,* K+ Lactate Urate Ca?4* | DH



Efflux of K+ Release Hyper .
of nucleic acid phosphatemia

ol
Purine catabolism
see Figure 1
Hyperuricemia

ot Calcium-
Precipitation of
uric acid crystals phosphate
imbalance

Acute renal failure

Hyperkalemia

Arrythmias
EKG abnorm.

Fluid depletion

Fever, vomiling, diarrhea

&

poor intake



Predisposing co morbidities of TLS

1. Pre-treatment elevations Iin serum uric acid levels

2. Pre-existing renal disease

3. Tumour Infiltration In the kidney, obstructive uropathy

4. Advanced age

5. Highly active, cycle specific drugs (e.g., cytarabine, etoposide,
cisplatin), corticosteroids (likely implicated)

6. Other agents : Iintrathecal methotrexate, monoclonal antibodies
(e.q., rituximab), radiotherapy, interferon, thalidomide, hydroxyurea,
fludarabine, imatinib and bortezomib

/. Spontaneously prior to the initiation of anti-tumour therapy



How to differentiate renal failure due to acute
Hyperuricemia from other causes?

Urinary Uric Acid : Urinary Creatinine




Hyperphosphatemia

Phosphates binds to Serum Calcium

N

Calcium Phosphates
Deposits in Renal Tubule Decrease Serum Calcium

N N
Renal Fallure Hypocalcemia

N N

Neuromuscular

Irritation and Tetany




TLS

Cairo- Bishop
Definitions of
Laboratory &
Clinical Tumor
Lysis Syndrome

Laboratory Tumor Lysis Syndrome
2 or more of the following criteria within 3 days prior to or 7 days after
initiation of chemotherapy:

"

Uric acid level: = 8 mg/dL or 25% increase from baseline

Potassium level. = 6.0 mEa/L or 25% increase from baseline

Phosphorus: = 6.5 mg/dL for children

Phosphorus concentration: =z 4.5 mg/dL for adults or 25%
increase from baseline

Calcium level: = 7 mg/dL or 25% decrease from baseline

Clinical Tumor Lysis Syndrome
Laboratory tumor lysis syndrome plus 1 or more of the following
criteria:

L]

Creatinine > 1.5 times upper limit of age-adjusted reference
range

Cardiac dysrhythmia or sudden death

Seizure




Management of Tumor Lysis Syndrome

1. Maintain Hydration (Normal saline) 3000 mil/m?2 per day
2. Diuresis (2 100 mL/m2/hour)

3. Urine pHat27.0(add NaHCO3)

4. Urine specific gravity should be < 1.010

5. Allopurinol at 300 mg/m2per day

= 24-48 hours :

S. Uric acid : >8 mg/dl <8 mg/dI
S. creatinine: >1.6 mg/di <1.6 mg/dl

U

!

Correct treatable Renal Faillure  Start Chemotherapy
Start Rasburicase 0.2 mg/kg I.v  Bicarbonate OFF ¥




Management of Tumor Lysis....continuation

I+

NS

S. K" >6.0 meqg/d|
S. Uric Acid >10 mg/dl
S. Creatinine >10 mg/d|
S. phosphate >10 meqg/dl
Symptomatic Hypocalcemia

N
Hemodialysis
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Febrile Neutropenia

Definition
= Neutropenia

Neutrophil count < 500mm?3
OR > 1000mm 3 with predicted
decline to 500mm?3 within next 2 days

= ever

defined as a single oral temperature of more than 38.5° C (101 °F)
or a temperature of more than 38° C (100.4°F)
for 21 h, 2 occasions, 2 hours apart



Neutrophils - “Soldiers of innate iImmune system?”

* Very abundant -60% of the immune cell

* First responders

* Ingest and kill microorganisms

Neutrophils ingest and kill
bacteria.

* Mainly against bacterial and
fungal Iinfection

Lysosomes
digest

Figure 4920 Biologhod Sciance. 2'e
© 2902 Poarven Prondie Hell o,



Cancer patients- High risk group

* Antineoplastic therapy affects both
cell-mediated and humoral iImmune systems

* Febrile neutropenia— common
* Presentation may be non specific
* SIRS may not be present

» Can be Bacterial or Fungal

Inirpresdlivu oluces



Common sources of sepsis

Respiratory 38%
Urinary tract 21%
Intra-abdominal 16.5%
Cather Related 2.3%
Devices 1.3%
CNS 0.8%
Others e.g. cellulitis 11.3%




Febrile Neutropenia

" [Investigations:

Blood & other cultures( from periphery and
central venous devices)

Urine analysis

CBC

BUN/ Creatinine

LFT

Electrolytes

Chest X-ray: may be clear due to lack of
Inflammatory response




Signs of Organ Dysfunction

MASCC ( Multinational Association for Supportive Care in Cancer)
scoring index

Characteristic

Burden of illness: no or mild symptoms

Burden of illness: moderate symptoms

No hypotension

Solid tumor or no previous fungal infection in 6 m
No COPD
No dehydration

Onset of fever as an outpatient

N W W ~ B O1 W O

Age <60 years

Scores >21 are at low risk of complications



Initial management of febrile neutropenia

Temperature >38.5° and ANC <0.5x107/1
Prompt assessment and vigorous

Resuscitation if needed

« ANC <100/mm3

‘new onset abdominal Calculate MASCC score

pain

neurological changes L . value to identifty
1S 91 %

*pNeumonia

positive predictive

Inpatient broad spectrum Inpatient oral antibacterial

intravenous antibacterial therapy for some cases (see
therapy text)

Marti, F. M. et al. Ann Oncol 2009 20:iv166-169iv; doi:10.1093/annonc/mdpl163



Febrile Neutropenia

= Monotherapy . carbapenems / piperacillin—
tazobactam / ceftazidime/ cefoperazone

= Severely Ill patients / suspected
antimicrobial resistance: add an
aminoglycoside or fluroguinolone, and/or
vancomycin

« Antifungal agents: in hospitalized patients with
no source of infection / no response with 4—-7 days
of broad spectrum antibiotic therapy



Febrile Neutropenia

— Criteria for inclusion of vancomycin in the
Initial antibiotic regime

. Hypotension

. Catheter-associated infections

. Known colonization with penicillin resistant streptococci or MRSA
. Blood cultures positive for gram-positive cocci

. Mucosal damage associated with chemotherapy

. Patients on quinolone prophylaxis

. Sudden increase In temperature to > 104 F

. Skin and soft tissue infections

. Pneumonia

OO NO O1T B WDN B



Typhlitis

= A syndrome of inflammation, edema, and wall thickening of
proximal large bowel In patients with neutropenic fever

= Most common In leukemia
= Most common cause: Clostridium and gram negative bacilll

= C/F: fever, right lower abdominal pain, and sometimes
bloody diarrhea

= RX: bowel rest and IV antibiotics, including anaerobic coverage






