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How Cute Am I?



1. Immunotherapy Basics
2. Adverse Reactions to Immunotherapy
3. Febrile Neutropenia
4. SVC Obstruction (SVCO)
5. Pulmonary Embolus (PE)
6. Epidural Spinal Cord Compression (SCC)
7. Tumor Lysis Syndrome (TLS) (maybe)
8. Hyperviscosity Syndrome (maybe)

Objectives



* Huge thank you to Dr. Groom for her help on these 
slides.

Immunotherapy Basics



2 signal model for T cell activation

1) Antigen recognition
2) Co-stimulatory signal

BUT… it is more complex than this!

Negative co-stimulatory signals play an important role 
as well!
Ø Functionally, these serve as immune checkpoints



PD-1

PD-1 = programmed cell 
death receptor 1

ØPD-1 is found on the 
surface of T cells

ØLigands are PD-L1 & PD-L2 
found on the surface of 
tumor cells and/or tumor 
infiltrating lymphocytes

ØPD-1/PD-L1 binding is a 
negative regulator of T 
cell activation



CTLA-4

CTLA-4 = cytotoxic T 
lymphocyte antigen 4

ØCTLA-4 – found on the 
surface of T cells

ØLigand is B7 on the surface 
of antigen presenting cells

ØCTLA-4/B7 binding results 
inhibits T cell activation 
(i.e. is a negative regulator 
or “brake” on the immune 
system)





NIVOlumab

IPIlimumab

+

PEMBROliz
umab



New England Journal of 
Medicine April 2018

Ø 3 PRACTICE CHANGING 
publications on 
immunotherapy for 
NSCLC alone

The oncologic revolution 
is upon us!



Standard of care for advanced:
1) Melanoma
2) NSCLC
3) *Renal (intermediate/high risk patients, not yet funded)

Clinical trials patients – high probability they are on some 
form of immunotherapy

Other cancers – advanced forms of head and neck, bladder, 
Hodgkin lymphoma, Merkel cell, colon

Which cancer patients are on this 
stuff?



Immunotherapy vs. Chemotherapy
They differ in almost every possible way!

Efficacy
“Tail of the curve” phenomenon – many 
patients who respond to 
immunotherapy have the potential for 
long term survival (years with 
immunotherapy vs. months with 
chemotherapy)

Toxicity

These drugs cause 
AUTOIMMUNE disease!

This is very “all or none” – you 
either get the side effect, or 
you don’t

Ex. Diarrhea
Ø Any diarrhea above baseline 

that persists > 24-48 hours 
on immunotherapy is highly 
concerning and oncologist 
needs to be notified

Ø This may not be the case in a 
chemotherapy patient





* 76 yo male on clinical trial for lung cancer
* Randomized to chemotherapy plus immunotherapy with 

CTLA-4 AND PD-1 inhibitor
* Tolerated cycle 1 quite well – mild fatigue and nausea in 

week 1 of cycle
* Presents to ED on Day 8 cycle 2 with 3 days of escalating 

diarrhea, now 8 BMs over last 24 hours
* Afebrile, vitally stable
* Appears weak and unwell
* Mild abdominal tenderness to LLQ, no rebound, no 

guarding

Case 1



Case 1 

What investigations are helpful?
Ø CBC, lytes, Cr, lactate
Ø Micro testing to rule out infectious 

diarrhea
Ø CT abdo – done to rule out causes 

other than immunotherapy, done to 
obtain objective evidence of 
enterocolitis/colitis

What consultant do you need ASAP?
Ø Medical oncology
Ø Potential role for general 

surgery/gastroenterology

Treatment
1) Must assume diarrhea is from 

immunotherapy while 
working to rule out other 
causes

2) Initiate steroids at 
prednisone equivalent of 1-
2mg/kg/day

3) If not resolving on high dose 
steroids, TNF inhibitors next 
step in management



65 yo male with metastatic NSCLC
Ø Started pembrolizumab ~ 9 weeks ago
Ø Presents to the ED with a 1 week history of escalating cough and 

dysnpea
Ø RR 22, SpO2 89% RA, HR 110, BP and temp normal

What diagnoses must be contemplated in the context of his 
cancer?

What do you have to include in your differential related to the 
treatment he is on?

Case 2



Case 2: Imaging



1) Stop offending drug
2) Treat with corticosteroids

Case 2 - Management



* 54 year old female with breast cancer, on 3rd

cycle of adjuvant chemotherapy
* Presents 9 days post last chemo with 3 hours 

of rigors, and a sustained oral temperature of 
39.1 deg C at home.  

* The patient has no other symptoms outside of 
mouth soreness secondary to mucositis.

Case 1



Severe Mucositis



A single oral temperature >38.3 deg C 
or

A sustained oral temperature >38 deg C 
with

An absolute neutrophil count (ANC) less than 
500 cells per microliter (0.5 x 109/L)

Febrile Neutropenia: Definition



* Far and away one of the most common oncologic 
presentations to the ED

* 70% hematologic and 30% solid organ malignancies
* Treatment Timelines (as per IDSA):
1. STAT CBC within 10 minutes
2. Broad empiric antibiotics within 60 minutes

Febrile Neutropenia



1. Diagnosis
2. Date and type of last Chemo
3. Use of G-CSF
4. Use of antimicrobials
5. History of prior infection
6. PMH/surgical history
7. Medications/Allergies

Febrile Neutropenia: History



1. Mental Status
2. Volume Status
3. Oral Mucosa
4. Skin/Catheter Sites
5. Respiratory
6. Cardiovascular
7. Abdomen

Febrile Neutropenia: Exam



* Imipenem 500 mg IV Q6H or
* Pip/Tazo 3.375 gram IV Q6H or
* Cipro 400 mg IV and Vanco 1 gram IV Q12H if penicillin 

allergic
* Consider adding Vanco to monotherapy if:
1. IV Catheter Infection
2. Gram positive organism not yet identified
3. MRSA Colonization
4. Hypotension/Shock

Febrile Neutropenia: Treatment



* You guys manage this very well!

Why don’t we do outpatient treatment more?
* It comes down to logistics!

* Requirement that patient be followed daily for at 

least 3 days as per ASCO guidelines

* Recommend an initial observation period of 4 hours

* So, this works if they present Mon-Wed before 1 pm…

Febrile Neutropenia: Amy’s Pearls



* 67 year old male with history of smoking presents 
to ED with 3 week history of worsening dyspnea 

* Over the last week, he has noted facial swelling 
and headaches

* His symptoms are markedly worse in the 
morning.  

* Exam reveals facial plethora, swelling, and dilated 
veins over neck and chest

Case 2



*Acute or subacute obstruction of 
superior vena cava due to solid tumor or 
thrombus

SVC Obstruction: Definition



* Subacute SVCO results in milder symptoms 
like facial swelling, cough, dyspnea, facial 
redness, dilated superficial veins.

* Acute SVCO is more severe and can result in 
altered LOC, increased ICP, airway 
obstruction.

* Test of choice is a contrast enhanced CT chest

SVC Syndrome



SVCO: Exam



SVCO: Exam



1. Elevate HOB

2. Dexamethasone 10 mg IV

3. Symptom control

4. Airway management if indicated

5. Urgent Radiation Oncology Consult

6. If known Small Cell Lung Cancer, then worth a call to 
Medical Oncology

SVCO: Treatment



SVCO Imaging



SVCO: Amy’s Pearls

* These can be sneaky –
dyspnea is actually far more 
prominent than it gets 
credit for

* The swelling is far less 
prominent/obvious than it 
gets credit for

* Swelling can be very difficult 
to appreciate if you don’t 
know the patient

We see this in cancers that like 
the mediastinal lymph nodes 
and grow fast:
1) NSCLC
2) SCLC
3) Lymphoma

Ø Think about it in patients 
with these cancers who 
have worsening SOB with an 
unimpressive CXR



* 53 year old female with metastatic colon 
cancer presents with increasing dyspnea for 
last 3 days.  

* They have sharp RUQ/chest pain that they 
attribute to their liver metastases.  

* They deny fevers, cough, or sputum.  
* There are no clinical signs of a DVT and the 

patient has no prior history of VTE.

Case 3



* New dyspnea of unknown etiology in 
patient with active malignancy is a PE until 
proven otherwise

* Alternate explanations for new dyspnea 
are pericardial effusion, SVCO, lung tumor 
burden, anemia.

* Preferred treatment is LMWH indefinitely

Pulmonary Embolus



ECG



* Dalteparin 200 units/kg sc for 1 month
then

* Dalteparin 150 untis/kg sc thereafter

* Main evidence for LMWH over warfarin comes from CLOT 
trial

* 50% reduction in recurrent VTE with LMWH vs. warfarin
* Presumed to be because of poor tolerance of PO meds in 

patients with cancer nauseated from chemo
* May not be relevant in era of modern anti-emetics and 

anticoagulants, data pending

PE: Treatment



1. Actual body weight and round up!
2. Frequent CBCs to monitor for thrombocytopenia 

from chemotherapy – we hold when platelets < 50

PE: Amy’s Pearls



* 79 year old male with prostatectomy for prostate cancer 3 
years ago

* Biochemical recurrence with rapidly rising PSA identified 
several months ago.  

* The patient is currently being treated with hormone 
blockade.  

* They have a 1 month history of escalating lower back pain.
* This is accompanied by bilateral leg pain, numbness, and 

declining ambulation for 3 days.  
* They took an ambulance today as they were unable to get 

out of bed.

Case 4



* Compressive indentation, displacement, 
or encasement of the thecal sac that 
surrounds the spinal cord or cauda
equina due to malignancy

Epidural Spinal Cord Compression: 
Definition



1. Back pain (90% of cases)
2. Motor weakness
3. Sensory impairment
4. Autonomic dysfunction
5. Perianal numbness
6. Conus medullaris syndrome

SCC: Presentation



* Dexamethasone 10-20 mg IV immediately if 
SCC is suspected

* MRI is preferred (generally T/L spine)

* Radiation Oncology if previously diagnosed 
malignancy

* Neurosurgery if new diagnosis of malignancy

SCC: Treatment/Investigations



* MRI, MRI, MRI
* MRI the whole spine if only a segment done in a 

symptomatic patient

SCC: Amy’s Pearls



* 28 year old male with acute lymphoblastic leukemia, 
presenting with weakness, leg swelling, and 
decreased urine output.  

Case 5



* A complication of cellular breakdown in highly 
proliferative malignancies that respond 
rapidly to chemotherapy or radiation.

* Generally seen with hematologic 
malignancies.

* Results in hyperuricemia with significant 
electrolyte disturbances

Tumor Lysis Syndrome



* Arrhythmias
* Fluid Overload
* Oliguria
* Lethargy
* Muscle Cramps
* Renal failure
* Seizures
* Tetany
* Parasthesias
* Nausea/Vomiting

TLS: Clinical Manifestations



* Hyperuricemia
* Hyperphosphatemia
* Hyperkalemia
* Hypocalcemia
* Acute kidney injury

TLS: Laboratory Manifestations



* Prophylaxis with Allopurinol
* Frequent monitoring for early manifestations
* Rasburicase (reduce further uric acid 

formation)
* Correct symptomatic electrolyte 

abnormalities, particularly hypocalcemia
* Aggressive IVF rehydration
* Occasionally diuretics
* Dialysis

TLS: Treatment



* 46 year old male with newly diagnosed Waldenstrom
macroglobulinemia, presenting to ED post seizure.  
He has been experiencing ataxia, vertigo, and blurry 
vision for 24 hours.  He appears quite dyspneic and 
seems confused.

Case 6



* A group of clinical symptoms attributed to 
increased blood viscosity causing abnormal 
tissue perfusion.

* Hyperviscosity is due to abnormal 
size/shape/protein content of 
immunoglobulins.

* Seen most commonly in Waldenstrom’s, 
Leukemia, and Myeloma.

Hyperviscosity Syndrome



* Mucosal bleeding
* Visual disturbances
* Neurologic symptoms
* Hyponatremia
* Hypercalcemia
* Congestive heart failure
* Stroke
* Multi-organ failure

Hyperviscosity: Clinical 
Manifestations



* Routine labs
* Peripheral Smear
* Quantitative immunoglobulins
* Total protein
* Chest x-ray
* CT Head

Hyperviscosity: Work Up



* IV fluids
* Plasmapheresis
* Avoid blood transfusions
* Treat underlying cause

Hyperviscosity: Treatment



Who You Gonna Call?



* Medical Oncology covers their own patients from Monday 
8 am to Friday at 5 pm, so call the patients own Medical 
Oncologist

* Medical Oncology on weekends is covered by the on call 
(either Med Onc/Heme)

* Hematology sort of covers their own on weekdays from 8 
am to 5 pm, so try the patients own Hematologist or who 
is covering the ward, then Medicine on weeknights

* Hematology on weekends is covered by the on call (either 
Med Onc/Heme)

* Radiation Oncology covers their own patients on the 
daytime and has on call coverage for nights and weekends

Who You Gonna Call?



* Radiation Oncology:
Brain Mets, SVCO, Epidural Spinal Compression, Severe 
pain or acute symptoms from cancer
* Medical Oncology:
SVCO from SCLC, Testicular Cancer Emergencies, 
Immunotherapy Adverse Effects, Febrile Nutropenia
* Hematology/Medicine:
TLS, Hyperviscosity Syndrome, Acute Leukemia, or 
anything else related to Heme malignancy

Who You Gonna Call?



* Cancer Care Nova Scotia Guidelines
* Emergencymedicinecases.com (Episode 33: Oncologic 

Emergencies)
* Dr. Grooms immense brain!
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