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Case Introduction

94 year old male Na 114, hypertonic saline
15 pack year history smoking Left upper lung mass
Shortness of breath PET/CT w/ osseous dz
Hashimoto’s Thyroiditis, on levothyroxine Bronchoscopy w/ biopsy

COPD, asthma
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THE CASIEE METHOD OF TEACHING SYSTEM-
ATIC MEDICINE.
BY W. I, CANNON, A.M., BOSTON,
Student, Iurvard Medical School.

Tur articles on methods of medieal instruction re-
cently published and the widespread interest aroused
by the papers are the surface showings of an agitation
at present deeply affeeting the hest medical schools
throughout the country.,  Among many instructors
there s manifest dissatisfaction with the traditional
means of training physicians, o dissatisfaction rising
apparently from the belief that the teaching of medi-
cine has not been keeping pace with improvements in
the  teaching of other subjeets.  Discussion of old
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plained and in accordance with this explanation the
patient must be rightly treated.  In this second atti-
twde: as interpreter and helper, the physician brings to
beawr ou the patient the heritage of the past of medicine
in so far as this heritage explains the nature of the
sickness, as a disturbance of normal structure and
function, and provides principles for dingnosis, prog-
nosis and rational treatment.  In short, a doctor’s work
consists in examining disorderced individuals, and in
applying to them the judgment of a trained mind and
a careful knowledge of previous art.  If these trite
statements need apology it is found in the desire for
perfeet elearness in the argument which follows. In
this argument only the preparation for the sceond of
the attitudes of the physician will be considered,
namely, the cdueation of his reason as an interpreter,
and the provision of his knowledge as a helper. And
first of all the question arises: Is the didactic lecture
the most satisfactory and effectual method of drilling
the mind to eareful thought in diagnosis and prognosis,
and of sccuring to the student definite and ready
knowledge of accepted practice ?
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1900 — Case Method in Medicine
Walter Bradford Cannon

1870 — Case Method in Law
Christopher Columbus Langdell

Penn Medicine
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CPC History
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~An unmarried Nova Scotian clothing factory could not get out of bed. She had severe sweats.

every night and at times had chills followed by

operative of forty entered May 8, 1922, com-

1900-1923 — Case Teaching in Medicine

Richard C. Cabot
I

Hajar R et al, 2015

Early CPCs
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CPC History
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Collection of Cases at PAH, 1803

Residents at Pennsylvania Hospital, 1924
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Evaluation of patient’s SCLC

Left upper lobe mass

PET/CT extensive osseous metastatic disease
MRI brain negative

No symptomatic sites of disease
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Case summary to this point

This is a 54-year-old male with past medical history of
Hashimoto’s thyroiditis and tobacco use disorder, found to have
extensive stage small cell lung cancer with osseous metastasis,

complicated by SIADH on urea, initiating cancer treatment.
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Small cell lung cancer classification

[ Bronchogenic Carcinoma ]

Small Cell Lung Cancer NCCN Guidelines, Nov 2023 Penn Medicine



Treatment of extensive-stage SCLC with good PS

Carboplatin or Cisplatin

&

Etoposide . .
————)  |\laintenance atezolizumab

& or durvalumab

Atezolizumab or durvalumab

Gy

Small Cell Lung Cancer NCCN Guidelines, Nov 2023 Penn Medicine



Case update

PET/CT complete anatomic
and metabolic response

Na normal on urea

Shortness of breath and cough
improved

Tolerated chemoimmunotherapy well
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Case summary to this point

This is a 54-year-old male with past medical history of Hashimoto’s
thyroiditis and tobacco use disorder, found to have extensive stage
small cell lung cancer with osseous metastasis, complicated by
SIADH on urea, s/p chemoimmunotherapy with complete

response, now on maintenance atezolizumab.
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Carboplaﬂt\in and cisplatin
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Zhang et al., 2022
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Etoposide
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Atezolizumab and durvalumab

_

" Anti-CTLA-4
mAb

Anti—PD-1 ,i "
mADb ‘

' T-cell

activation

Tumor inhibits T-cell & evades immune
destruction.

I e
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T-cell stay activated & destroy the tumor cell.




Final Aliquot

TSH high,
Increased levothyroxine

“Felt terrible” 2 weeks
Nausea, lightheadedness

BP 105/70
HR 98

K5.2

Na 128

I e e
&) Penn Medicine



Case summary to this point

This is a 54-year-old male with past medical history of Hashimoto’s
thyroiditis and tobacco use disorder, found to have extensive stage
small cell lung cancer with osseous metastasis, complicated by
SIADH on urea, s/p chemoimmunotherapy with complete response,
on maintenance atezolizumab, complicated by worsening
hypothyroidism, malaise, hypotension, mild hyperkalemia, and

moderate hyponatremia.
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Differential diagnosis

Cancer:

* Recurrent disease

* New primary cancer

« Paraneoplastic syndrome (e.g. SIADH)
Treatment-related:

« Carboplatin

« Etoposide

* Atezolizumab

Other

« Sepsis, opportunistic infection

I D
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Differential diagnosis

Cancer:

 Recurrent disease

o ples oo cancer

« Paraneoplastic syndrome (e.g. SIADH)
Treatment-related:

rarbanlatin
o Elopeside
 Atezolizumab
Other

Sepsis. nistic infoct

Penn Medicine



Recurrence of SLCL

B Progression-free Survival

100w, Rate of Progression-free Survival
« High rate of progression _ s at 6 mo at 12 mo
5 " Atezolizumab  30.9% (95% Cl, 24.3-37.5)  12.6% (95% Cl, 7.9-17.4)
. . . £5 Placebo  22.4% (95% Cl, 16.6-28.2)  5.4% (95% Cl, 2.1-8.6)
¢ MetaStaS|S hlghly Ilkely 2= 70+ Stratified hazard ratio for disease progression or death,
22 il 0.77 (95% Cl, 0.62—0.96)
: S8 P=0.02
* Unlikely related to - |- Y - N |
o.& ‘ Median in the atezolizumab group,
s'g 40 ? 5.2 mo (95% Cl, 4.4-5.6)
w0 |
overall symptoms 28 30 |
s g Median in the |
= 20+ placebo group, !
o - 4.3 mo x . - - ~ Atezolizumab
(95% Cl, 4.2-4.5) { Placebo e, el ; |
O I | | | I: I | | I | I I | I I | I | | I | I | |
0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Months
No. at Risk
Atezolizumab 201 190 178 158 147 98 58 48 41 32 29 26 21 15 12 11 3 3 2 2 1 1
Placebo 202 193 184 167 147 80 44 30 25 23 16 15 9 9 6 5 3 3

R D S
Horn et al., 2018 Penn Medicine



Recurrence of SLCL C

30%

. central
peripheral

lung bone brain adrenal pleura liver pericard subcut
Metastatic site

-
Megyesfalvi et al., 2021 Penn Medicine

High rate of progression

Metastasis highly likely

)
o
X

Unlikely related to

overall symptoms

[ J

—
o
X

Warrants interval scan

Percent of patients with a metastasis in the given organ
in each primary localisation category



SIADH

 Clinical presentation
* Gait disturbances, falls, headache,

Excessive ADH secretion

l

Water retention

!

Increased total body water

nausea, fatigue, muscle cramps,

anorexia, confusion, lethargy, r

seizures, respiratory depression | outonal
 Lab findings

* Hyponatremia
* Hypoosmolality (<275mOsm/kg)
 Increased urine osmolality
(>100mOsm/kg)

'

Transient, subclinical
extracellular ﬂqid
volume expansion

.

Decreased aldosterone
& increased natriuretic

peptides

.

Increased urinary

|

Further sodiumloss

l

sodium excretion

—

Normalization of
extracellular fluid
volume

* Increased urine sodium (>40 mEqQ/L) “——=/[Euoemichyponarema

Raftopoulos, 2007
Pelosof et al., 2010
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 Clinical presentation
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Excessive ADH secretion
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Water retention
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Lambert-Eaton Myasthenia Syndrome

Normal neuromuscular junction Lambert-Eaton syndrome

* Clinical presentation

* BLE proximal muscle weakness, |.q.que

alcium channel

fatigue, diaphragm weakness,

bulbar symptoms

* Notable workup
* Anti-VGCC (P/Q) type Abs

« EMG: low compound amplitude

Sanders, 2003 & Penn Medicine 24
Pelosof et al., 2010



Lambert-Eaton Myasthenia Syndrome

Normal neuromuscular junction Lambert-Eaton syndrome

* Clinical presentation

* BLE proximal muscle weakness, |.q.que

alcium channel

fatigue, diaphragm weakness,

bulbar symptoms

* Notable workup
* Anti-VGCC (P/Q) type Abs

« EMG: low compound amplitude

Sanders, 2003 & Penn Medicine 25
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Paraneoplastic Cerebellar Degeneration

SUV SUV
15

 Clinical presentation
« Ataxia, diplopia, dysphagia,
dysarthria, prodrome of dizziness,
nausea, vomiting

 Notable workup £
* Antibodies to Yo, Hu, CRMP5, 3
Ma, Tr, Ri, VGCC, mGIuR" '. :
« FDG-PET: increased cerebellar o
avidity, then decreased @ -
0 | i' 0

Gheysens et al., 2013
Pelosof et al., 2010
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Paraneoplastic Cerebellar Degeneration

SUV SUV
15

 Clinical presentation
« Ataxia, diplopia, dysphagia,
dysarthria, prodrome of dizziness,
nausea, vomiting

* Notable workup e
* Antibodies to Yo, Hu, CRMP5, i
Ma, Tr, Ri, VGCC, mGIluR1 :
« FDG-PET: increased cerebellar '
avidity, then decreased = [
0 | i' 0

Gheysens et al., 2013
Pelosof et al., 2010
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Paraneoplastic Limbic Encephalitis

 Clinical presentation
* Mood changes, hallucinations,
memory loss, seizures
* Notable workup
* Antibodies to Hu, Ma2, CRMP5,
amphiphysin
« EEG: Epileptic foci in temporal lobes
 PET/CT: Increased metabolism in
medial temporal lobe

Vercosa et al., 2021 @ Penn Medlcme




Encephalitis, aseptic meningitis

Immune-related adverse events Hypophysitis

Uveitis

Onset: wks to months after tx Thyroiditis, hypothyroidism,

° ——— Dry mouth, mucositis
« Cause: T-cells, Abs, cytokines S Rash, vitligo
7 N
 Risk: Prior autoimmune dz /) r |
Thrombocyt.o% / ,
« Tx: Immunosuppression BU Myocarditis
o Hepatitis ‘»/

Not always associated

Pancreatitis,
autoimmune diabetes

b—_

Adrenal insuﬁ‘iciencyg W"

: : Nephritis—T T I = .
with prognosis cetrits T i 4 L\
Vasculitis v \7 i , | Colitis
Arthralgia '.\ i A ,
Neuropathy }f A‘I ‘ ¥/ |\ T Enteritis

Postow et al., 2018
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Immune-related thyroid disease

« Symptoms

* Typical hypothyroid sx
* Notable labs

« High TSH

* Low T4

* More likely given history of Hashimoto

Wright et al., 2021 & Penn Medicine 0
Iwama et al., 2022



Immune-related hypophysitis

e Symptoms

« Fatigue, headache

e Exam

 Unremarkable

* Vital signs

« Hypotension uncommon

Wright et al., 2021 & Penn Medicine



Immune-related adrenal insufficiency

¢ Symptoms
» Anorexia, n/v, abd pain, weakness|
* Exam
* Abd tender, fever sometimes
* Vital signs

* Hypotension, tachycardia

Wright et al., 2021 & Penn Medicine



Adrenal insufficiency (Al) identification

Primary Al Secondary Al

Defect Adrenal gland Pituitary gland
CRH

ACTH
Cortisol
Aldosterone

Renin

Potassium

Sodium

Overall severity
4 I

& Penn Medicine




Adrenal insufficiency diagnosis

Warrants inpatient admission
AM cortisol level

ACTH stimulation test
Aldosterone, renin Serum

lcortisol

Unclear role for antibody testing| v/

30

20

10

Primary adrenal insufficiency

ACTH stimulation test

Normal

Partial adrenal insufficiency

-

Complete adrenal insufficiency

S

0 30
Time (minutes) after ACTH given

60

Penn Medicine




Adrenal insufficiency management

* |V hydrocortisone
 Transition to PO hydrocortisone or prednisolone,
and fludrocortisone

IV isotonic crystalloid fluids

Endocrinology consultation

Serial basic metabolic profile, glucose level

Likely continuation of immunotherapy

I D
Penn Medicine



Case conclusion

This is a 54-year-old male with past medical history of Hashimoto’s
thyroiditis and tobacco use disorder, found to have extensive stage
small cell lung cancer with osseous metastasis, complicated by
SIADH on urea, s/p chemoimmunotherapy with complete response,
on maintenance atezolizumab, complicated by likely immune-

related primary adrenal insufficiency and hypothyroidism
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latrogenic Polyendocrinopathy

* E.g. polyglandular autoimmune syndrome
type 2 (PAS-2)
» Defined as 2 of the following 3
 Autoimmune thyroid disease
* Type 1 diabetes
« Autoimmune adrenal insufficiency
« Warrants antibody testing

: [ ]
Sperling et al., 2000

Zhao et al., 2020
Singh et al., 2023

Hyperthyroidism Dual

Hypothyroidism

No DKA  Multiple axes

Adrenal axis

= : Increased © Tumor antig
'\/ Anti-PD1 | autoantibodies
]{ A o { —( Susceptible HLA
. | =@ TCR
Y O Self antigen
body ={ BCR
IEE CTLA4 ¢ fEEERRE W Y| R -ccccc-soossossmssssoesd
A
: antibod
\‘(/ Aut body
APS-2 related
endocrine glands
Thyroid Pancreatic Pituitary Adrenal
‘ islet gland gland
8 AR
e °-b”o'9e'o°° h
18/23 (78.3%) 17/23 (73.9%) 11/23 (47.8%) 2/23 (8.7%)
Thyroid disorder T1DM Hypophysitis Adrenalitis

phase ‘
Auto antlbody

.‘l
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Learning points:
- A sprinkle of CPC history
- Pathology of SCLC

- Chemoimmunotherapy for SCLC

Progression and metastasis of SCLC

Paraneoplastic syndromes of SCLC

mmune-related adverse events

Diagnosis of 1° vs 2 ° adrenal insufficiency



References

1. Wright JJ, Powers AC, Johnson DB. Endocrine toxicities of immune checkpoint inhibitors. Nat Rev Endocrinol. 2021;17(7):389-399. doi: 10.1038/s41574-021-
00484-3.

2. Hajar R. The clinicopathologic conference. Heart Views. 2015;16(4):170-173. doi: 10.4103/1995-705X.172218.

3. lwama S, Kobayashi T, Yasuda Y, Arima H. Immune checkpoint inhibitor-related thyroid dysfunction. Best Pract Res Clin Endocrinol Metab. 2022;36(3):101660.
doi: 10.1016/j.beem.2022.101660.

4. Zhang C, Xu C, Gao X, Yao Q. Platinum-based drugs for cancer therapy and anti-tumor strategies. Theranostics. 2022;12(5):2115-2132. doi:
10.7150/thno.69424.

5. Carlino MS, Larkin J, Long GV. Immune checkpoint inhibitors in melanoma. Lancet. 2021;398(10304):1002-1014. doi: 10.1016/S0140-6736(21)01206-X.

6. Megyesfalvi Z, Tallosy B, Pipek O, et al. The landscape of small cell lung cancer metastases: Organ specificity and timing. Thorac Cancer. 2021;12(6):914-923.
doi: 10.1111/1759-7714.13854.

7. Zhao Z, Wang X, Bao X, Ning J, Shang M, Zhang D. Autoimmune polyendocrine syndrome induced by immune checkpoint inhibitors: A systematic

review. Cancer Immunol Immunother. 2021;70(6):1527-1540. doi: 10.1007/s00262-020-02699-1.

8. Horn L, Mansfield AS, Szczesna A, et al. First-line atezolizumab plus chemotherapy in extensive-stage small-cell lung cancer. N Engl J Med.
2018;379(23):2220-2229. doi: 10.1056/NEJM0a1809064.

9. Singh G, Jialal I. Polyglandular autoimmune syndrome type Il. In: StatPearls. Treasure Island (FL): StatPearls Publishing LLC; 2024.

10. Postow MA, Sidlow R, Hellmann MD. Immune-related adverse events associated with immune checkpoint blockade. N Engl J Med. 2018;378(2):158-168. doi:
10.1056/NEJMra1703481.

11. Gheysens O, Deroose CM, Tousseyn T, Goffin K, Verhoef G, Dierickx D. Hodgkin lymphoma-associated paraneoplastic cerebellar degeneration on FDG-
PET/CT. Br J Haematol. 2014;164(4):468. doi: 10.1111/bjh.12619.

12. Raftopoulos H. Diagnosis and management of hyponatremia in cancer patients. Support Care Cancer. 2007;15(12):1341-1347. doi: 10.1007/s00520-007-
0309-9.

13. Sanders DB. Lambert-eaton myasthenic syndrome: Diagnosis and treatment. Ann N Y Acad Sci. 2003;998:500-508. doi: 10.1196/annals.1254.065.

14. Le T, Bhusshan V, Qui C, Chalise A, Kaparaliotis P. First aid for USMLE. McGraw hill; 2023.

15. Kishor A. Small cell lung cancer treatment guidelines. https://www.nccn.org/professionals/physician_gls/pdf/sclc.pdf. Updated 2023.

16. Underwood C, Glass C. Lung neuroendocrine tumors: small cell carcinoma. https://www.pathologyoutlines.com/topic/lungtumorsmallicell.html. Updated 2022.

I O e
& Penn Medicine



https://www.nccn.org/professionals/physician_gls/pdf/sclc.pdf.
https://www.pathologyoutlines.com/topic/lungtumorsmallcell.html.

Thank You!
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