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Case
Mrs. X is a 46 year-old female with a history of germline PALB2 mutation 
s/p prophylactic mastectomy in 2020, who presents with a 2 month history 
of back pain

• Nearly constant pain. Worse with laying flat and sitting/standing up 
straight. Progressively worsening.

• Taking ibuprofen as needed, is not very effective

• Denies: Shortness of breath, chest pain, abdominal pain, fevers, chills, 
palpitations



Ddx for 
back pain



Mnemonic 
for back pain 
red flags

•Trauma

•Unexplained weight loss

•Neurological signs (including bowel or 
bladder dysfunction)

•Age > 50

•Fever

•IVDU

•Steroids for a long time

•History of cancer



History
Past medical history

Germline PALB2 mutation (Dx 2014)
Fibromyalgia
MDD
Hypertension

Past surgical history

C-section
Prophylactic bilateral mastectomy (2020)

Social Hx: 

No tobacco, recreational drugs, occasional alcohol

Medications
Fluoxetine 20 mg Daily PO
Hydrochlorothiazide 25 mg Daily PO
Labetalol 200 mg Daily PO

Allergies: None

Family Hx: 
Mother – breast cancer, diagnosed in 40s, BRCA-
MGM with breast cancer in 30s
Maternal aunt with breast cancer in 40s
PGM with breast cancer (unknown age)
PGF with lung cancer (smoker)
She has one 12-year-old son who is healthy



Physical Exam
Vitals: 119/84 , HR 88, T 35.7, 18, 98% on RA

General: Well appearing, NAD

CV: mild tachycardia, otherwise unremarkable

Lungs: CTAB

Abdomen: NT, ND

MSK: Tenderness to palpation of spinous process on lower back, otherwise 
normal curvature and no paraspinal tenderness

Neuro: 5/5 strength in bilateral lower extremities. Normal sensation across 
lower extremities bilaterally. 



Labs and Studies
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XR Lumbar spine: Hyperlucent lesion at L2 
vertebrae with sclerotic margin

35.7



MRI Lumbar Spine



CT Chest





MRI brain – T2 FLAIR



MRI brain



FDG PET – Mid Thigh-Skull Base



FDG PET – Mid Thigh-Skull Base



FDG PET – Mid Thigh-Skull Base



L2 mass biopsy



L2 mass biopsy



Next generation sequencing (NGS)



NGS



NSCLC Initial 
Evaluation

•H&P including performance status

• Smoking cessation counseling if relevant (use 
5A’s framework)

• CBC, BMP

• CT Chest, Abdomen, Pelvis

•MRI Brain

• Biomarker testing

For patients with Stage IV:

• FDG PET/CT scan

• Pathological confirmation of metastatic lesion, if 
possible

• ctDNA (Guardant or FoundationOne)

• Integrate palliative care



• Partner and Localizer of BRCA2

• Tumor suppressor protein/gene

• Binds, colocalizes with BRCA2 in 
the nucleus

• Assists in formation of the 
BRCA1-PALB2-BRCA2 complex

• Allows RAD51 binding to ssDNA, 
which allows further homologous 
recombination

PALB2 Mutation



PALB2 Mutation

• Homozygous PALB2 mutation 
leads to Fanconi Anemia 
Subtype D1

• Heterozygous PALB2 mutation 
leads to increased risk for

• Breast (Male and female)
• 50: 13-21%

• 80: 44-63%

• Ovarian

• Pancreas

• (Lung?)

• In one study 4.7 in 1,000 
breast cancer cases



Patient summary
• In summary, Mrs. X is a 46 year-old female with a history of 
germline PALB2 mutation s/p prophylactic mastectomy who 
presents with back pain, found to have Stage IV non-small 
cell lung cancer (PD-L1 50%, KRAS G12V, PALB2 mutations) 
with metastasis to bone and brain.



Stage IV NSCLC Treatment



Clinical course
• Month 1: Palliative radiation to brain and left elbow lesion

• Months 1-8: Carboplatin, pemetrexed, pembrolizumab

• Months 8-14: Maintenance pemetrexed and pembrolizumab

• Month 13: Palliative radiation to sacrum

• Month 14: Palliative radiation to intracranial lesions

• Month 14: Abdominal pain, receives interval staging CT scans



CT Chest, Abdomen, Pelvis



CT Chest, Abdomen, Pelvis



Pancreatic mass biopsy



Patient summary
• In summary, Mrs. X is a 46 year-old female with a history of 
germline PALB2 mutation s/p prophylactic mastectomy who presents 
with back pain, found to have Stage IV non-small cell lung cancer 
(PD-L1 50%, KRAS G12V, PALB2 mutations) s/p combination 
chemotherapy and immunotherapy, and palliative radiation to brain, 
elbow, and sacral lesions, now with new pancreatic mass of 
adenocarcinoma origin.

• What do you think this is?



Comparing biopsies
• What do you think this is?

• Can compare immunostaining

• Can compare NGS

L2 mass Pancreatic mass

CK7 + +

CDX2 + +

MUC4 + +

GATA3 -

PAX8 -

ER -

CK20 -

TTF1 - -

CD10 -

PDL1 -

Mesothelin +

CEA +

Napsin-A -



Olaparib
• Olaparib is a PARP (Poly[ADP-Ribose] 
Polymerase) inhibitor

• PARP1 and PARP2 are involved in Base Excision 
Repair

• PARP1 normally detects and binds to sites of 
DNA strand damage
• For double strand breaks, it causes Poly(ADP-

ribosyl)ation and recruits MRE11 for double strand 
break repair

• PARP1 inhibition + PALB2 deficiency leads to 
synthetic lethality in these cells



Genetic 
counselling: 
who to refer

•Individuals with any blood relative with a known 
P/LP variant in a cancer susceptibility gene

•A P/LP variant identified on tumor genomic testing 
that has implications if found in germline

•Patients with strong personal or family history of 

• Breast cancer

• Ovarian cancer

• Pancreatic cancer

• Prostate cancer

• Colorectal cancer

•Li-Fraumeni syndrome or Cowden syndrome or 
Lynch syndrome testing criteria



Summary
➢Back pain has broad Ddx, red flags can be remembered by TUNA FISH

➢Stage IV NSCLC involves any form of metastasis (M1)

➢Complete initial diagnostic testing for Stage IV NSCLC involves tissue 
biopsy, MRI brain, NGS, and can include ctDNA testing or FDG PET

➢PALB2 mutations mimic BRCA2, and lead to increased risk of breast, 
ovarian, pancreatic cancer, and maybe lung cancer

➢Patients with strong family history of cancer, patients with known 
mutations, and relatives of concern should be referred for genetic 
counselling
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NCCN guidelines for:

 Non-small cell lung cancer

 Genetic/Familial High-Risk Assessment
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