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Introduction 
 
Immune checkpoint inhibitors (ICI) are increasingly essential 
treatment of advanced cancers. However, use can be associated 
with a number of side effects, including hypercalcemia. The 
mechanism through which hypercalcemia arises is not well 
established. One proposed mechanism involves sarcoidosis-like 
reactions, as illustrated below.  
 
Case Presentation 
 
A 75-year-old female with stage IV endometrial adenocarci-
noma was admitted to the hospital with generalized fatigue, 
difficulty ambulating, slow movements, and slow speech. 
Initial labs revealed extremely elevated calcium 13.8 mg/dL 
(8.6-10.4 mg/dL) with ionized calcium 1.64 mmol/L (1.09-1.29 
mmol/L). Previous treatment included total abdominal hyster-
ectomy, bilateral salpingo-oophorectomy, and lymphadenecto-
my followed by nine months of adjuvant chemotherapy. Past 
medical history includes type 2 diabetes and hypertension.  
 
Evaluation for hypercalcemia revealed the process was PTH-
independent, and that elevated 1,25 (OH)2 vitamin D levels 
were responsible (Figure 1). PTH level was appropriately 
suppressed at 7 pg/mL (11-51 pg/mL),  1,25(OH)2 vitamin D 
and angiotensin converting enzyme (ACE) levels were elevated 
to 114 pg/mL (19.9-79.3 pg/mL) and 90 U/L (12-69 U/L). Other 
labs included normal PTHrP  pmol/L 2.7 pmol/L (0.0 - 3.4 
pmol/L) and 25-OH vitamin D 19 ng/mL (20-50 ng/mL). Two 
months prior to admission and seven months after starting PD-
1 receptor blocker pembrolizumab, surveillance CT found 
improvement in tumor burden but with presence of new intra-
thoracic lymphadenopathy (Figure 2). Bronchosopic lymph 
node biopsy identified non-caseating granulomas suggestive of 
a sarcoidosis-like reaction. Infectious testing including respira-
tory cultures for nocardia, legionella, mycoplasma pneumoniae, 
acid fast culture, fungal culture were negative. Repeat CT 
during hospitalization showed stable intrathoracic lymphadeno-
pathy, decreased size of pulmonary metastases and no lytic or 
blastic bone lesions. The overall clinical picture suggested that 
1,25(OH)2D-mediated hypercalcemia was caused by the 
biopsy-proven sarcoidosis-like reaction of the mediastinal 
lymph nodes. The patient’s moderate hypercalcemia was 
treated with intravenous fluids, calcitonin, and zoledronic acid 
4 mg with normalization of calcium levels (Figure 1).   
 

 
 
One month after discharge the patient developed hypercalcemia 
of 11.1 mg/dL. Although glucocorticoid therapy is typically 
recommended for sarcoidosis-medicated hypercalcemia, it was 
initially deferred to avoid counteracting the effect of pembro-
lizumab. However, given recurrent hypercalcemia, prednisone 
10 mg daily was started and tapered off over 8 weeks as her 
calcium and 1,25(OH)2D levels normalized. She then restarted 
pembrolizumab, but after the third month she developed 
recurrent hypercalcemia (calcium 10.8 mg/dL) with elevated 
1,25(OH)2D (89.5 pg/mL). She was again treated with 
prednisone 10 mg daily which was tapered off over 6 weeks 
with resolution of hypercalcemia. Subsequently pembrolizu-
mab was stopped due to elevation in creatinine. Two years after 
the last dose of pembrolizumab, her calcium level and tumor 
burden remained stable. The temporal correlation in this patient 
strongly suggests that pembrolizumab administration caused 
sarcoidosis-like granulomas and hypercalcemia. 
 
Discussion 
 
Pembrolizumab is a PD-1 receptor blocker that induces 
antitumor action by blocking T-cell suppression. It belongs to 
the family of immune checkpoint inhibitors (ICI) which have 
enhanced treatment of various advanced hematologic and solid 
tumors. The same mechanism through which ICI exerts 
antitumor action can also lead to side effects known as immune-
related adverse events (irAE), affecting all organ systems.1 
Common endocrine irAEs include thyroiditis and hypothy-
roidism. Other rare but important endocrine irAE include 
hypophysitis, primary adrenal insufficiency, and type 1 diabetes 
mellitus.1 
 
Most cases of hypercalcemia in malignancy are caused by 
humoral hypercalcemia via PTHrP secretion and osteolytic 
activity from skeletal metastasis. 1,25(OH)2D mediated 
hypercalcemia is a less common cause, and sarcoidosis-like 
granuloma (SLG) from pulmonary irAE is an even rarer 
subtype. It is reported that SLG occurs in 5-6.7% of patients 
treated with anti-CTLA-4 and <0.5% of patients treated with 
anti-PD-1 antibodies.2 The mechanism is not well established. 
One proposed mechanism is through the shift towards T helper 
1 and T helper 17 immune pathways, thought to be crucial in 
the development of sarcoid granulomas.2 Certain genetic 



  
 
variants near the interleukin 23 receptor have also been impli-
cated, which can promote the response of T helper 17 cells.2  
 
The most common sites affected by SLG are lymph nodes (71% 
of cases), lungs (60% of cases) and skin (35% of cases).1 SLG 
occurs within a mean of 9 months after initiation of ICI and 
resolves within a mean of 4 months.1 Because it can be difficult 
to distinguish between SLG and tumor progression, biopsy is 
often needed for definitive diagnosis.1 Our patient presented 
exactly 9 months after initiation of pembrolizumab with 
radiographic mediastinal lymph node and pulmonary changes, 
consistent with the current literature. The diagnosis was based 
on radiographic progression and lymph node biopsy after 
pembrolizumab initiation, lack of sustained normocalcemia 
despite receiving zoledronic acid, as well as the temporal 
correlation between hypercalcemia recurrence and pembro-
lizumab rechallenge. 
 
Our case also highlights the challenge associated with treatment 
of SLG and the factors that impact the treatment decision. 
Currently there are no randomized controlled studies addressing 

this topic and most recommendations are professional societies 
consensus statements and case reports or case series.1-4 ICI can 
be continued without interruption in asymptomatic patients who 
demonstrate clear improvement in disease burden.3 SLG 
specific treatments can be considered in symptomatic patients 
with progressive radiographic changes, pulmonary function 
deterioration, critical extrapulmonary organ involvement, or 
sarcoid-related hypercalcemia.4 Treatment involves cortico-
steroid </= 0.5-1mg/kg followed by a 2–4-month taper and 
resuming ICI after recovery from irAE.3-5 Most patients will 
respond to corticosteroid treatment or cessation of ICI.3,5 
Notably, the presence of SLG is associated with better cancer 
response to ICI therapy.2 
 
This case illustrates SLG as a cause of hypercalcemia due to 
irAE from PD-1 receptor blocker pembrolizumab. Though this 
is a rare cause of hypercalcemia in patients with cancer, a high 
index of suspicion is warranted as prompt evaluation and 
accurate diagnosis allows for prompt treatment and potential 
continuation of a class of life-saving medication.   

 
Figures 

 
Figure 1. Clinical course: Calcium level, 1,25-dihydroxy vitamin D level, and interventions.  
 
 

 
Figure 2. Mediastinal lymphadenopathy on CT chest. 
  



  
 
REFERENCES 
 
1. Brahmer JR, Abu-Sbeih H, Ascierto PA, Brufsky J, 

Cappelli LC, Cortazar FB, Gerber DE, Hamad L, 
Hansen E, Johnson DB, Lacouture ME, Masters GA, 
Naidoo J, Nanni M, Perales MA, Puzanov I, 
Santomasso BD, Shanbhag SP, Sharma R, Skondra D, 
Sosman JA, Turner M, Ernstoff MS. Society for 
Immunotherapy of Cancer (SITC) clinical practice 
guideline on immune checkpoint inhibitor-related adverse 
events. J Immunother Cancer. 2021 Jun;9(6):e002435. doi: 
10.1136/jitc-2021-002435. PMID: 34172516; PMCID: 
PMC8237720. 

2. Gkiozos I, Kopitopoulou A, Kalkanis A, Vamvakaris 
IN, Judson MA, Syrigos KN. Sarcoidosis-Like Reactions 
Induced by Checkpoint Inhibitors. J Thorac Oncol. 2018 
Aug;13(8):1076-1082. doi: 10.1016/j.jtho.2018.04.031. 
Epub 2018 May 12. PMID: 29763666. 

3. Haanen J, Obeid M, Spain L, Carbonnel F, Wang Y, 
Robert C, Lyon AR, Wick W, Kostine M, Peters S, 
Jordan K, Larkin J; ESMO Guidelines Committee. 
Electronic address: clinicalguidelines@esmo.org. 
Management of toxicities from immunotherapy: ESMO 
Clinical Practice Guideline for diagnosis, treatment and 
follow-up. Ann Oncol. 2022 Dec;33(12):1217-1238. doi: 
10.1016/j.annonc.2022.10.001. Epub 2022 Oct 18. PMID: 
36270461. 

4. Puzanov I, Diab A, Abdallah K, Bingham CO 3rd, 
Brogdon C, Dadu R, Hamad L, Kim S, Lacouture ME, 
LeBoeuf NR, Lenihan D, Onofrei C, Shannon V, 
Sharma R, Silk AW, Skondra D, Suarez-Almazor ME, 
Wang Y, Wiley K, Kaufman HL, Ernstoff MS; Society 
for Immunotherapy of Cancer Toxicity Management 
Working Group. Managing toxicities associated with 
immune checkpoint inhibitors: consensus 
recommendations from the Society for Immunotherapy of 
Cancer (SITC) Toxicity Management Working Group. J 
Immunother Cancer. 2017 Nov 21;5(1):95. doi: 
10.1186/s40425-017-0300-z. PMID: 29162153; PMCID: 
PMC5697162.  

5. Izzedine H, Chazal T, Wanchoo R, Jhaveri KD. Immune 
checkpoint inhibitor-associated hypercalcaemia. Nephrol 
Dial Transplant. 2022 Aug 22;37(9):1598-1608. doi: 
10.1093/ndt/gfaa326. PMID: 33374000. 

 


