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Introduction 
 
Pembrolizumab is an anti-programmed death-1 (PD-1) protein 
monoclonal antibody. It is one of the commonly used immune 
checkpoint inhibitor (ICI) antineoplastic agents. Pembrolizu-
mab was first approved by the US Food & Drug Administration 
in 2014 for advanced melanoma, and now carries multiple 
indications in the adjuvant and metastatic settings across a 
variety of malignancies. Immune checkpoint inhibitors have a 
different adverse event profile when compared with cytotoxic 
chemotherapy and are often very well tolerated. Pembro-
lizumab blocks inhibition of the body’s immune response to 
cancer.  However, in doing so, it can stimulate autoimmunity. 
As pembrolizumab is increasingly used, many immune-related 
adverse events (irAEs) are being observed. There is a wide 
spectrum of irAEs, ranging from the commonly encountered 
mild rash, thyroiditis, and elevated liver enzymes to the less 
frequent and more serious adverse events, including myo-
carditis, hypophysitis, fulminant hepatitis, and renal failure. We 
describe a woman who received neoadjuvant pembrolizumab 
with chemotherapy for inflammatory breast cancer and 
developed renal failure attributable to pembrolizumab. 
 
Case Description 
 
A 54-year-old female with a past medical history of GERD, 
hypothyroidism, and vitamin D deficiency presented to her 
primary care physician with right breast tenderness and swel-
ling. Her screening mammogram two months prior was normal, 
showing only heterogeneously dense breasts and benign 
appearing calcifications. Her physician noted induration and 
erythema in her right breast, with axillary adenopathy on 
physical exam. Repeat mammogram showed increased density 
throughout the breast, moderate diffuse skin thickening, and six 
morphologically abnormal lymph nodes. MRI showed diffuse 
non-mass enhancement occupying the almost entire right 
breast, extending to the subareolar skin, suspicious fat stranding 
between the enhancement and the underlying pectoralis major, 
and right axillary and internal mammary lymphadenopathy. 
Pathology obtained from core needle biopsy showed grade 3 
invasive mammary carcinoma with extensive lymphovascular 
invasion. Axillary lymph node biopsy also showed invasive car-
cinoma. Biomarkers, including estrogen receptor, progesterone 
receptor, and HER2, were negative. She was diagnosed with 
poorly differentiated, high grade, triple-negative inflammatory 
breast carcinoma. She had a clinical T4N3 tumor and was 
referred to oncology for neoadjuvant systemic treatment. Due 
to her aggressive malignancy, she was initiated on immuno- 

 
 
therapy and chemotherapy with pembrolizumab, carboplatin, 
and docetaxel.  The patient was aware of the off-label use of 
pembrolizumab, but wanted to proceed due to Phase III data 
showing increased rates of pathologic complete response with 
this agent. 
 
Her neoadjuvant therapy course was complicated by a rash and 
ankle edema. The rash was evaluated by dermatology and 
diagnosed as fungal intertrigo in the setting of immunosup-
pression. The ankle edema was thought to be an adverse effect 
of the docetaxel and improved with furosemide. Her serum 
creatinine on day one of cycle one was 0.60 mg/dL (GFR>89 
mL/min/1.73m2), and was 0.69 mg/dL (GFR>89 
mL/min/1.73m2) after six cycles.  Interval imaging showed 
significant improvement and partial resolution of the cancer. 
She completed six cycles of pembrolizumab, carboplatin, and 
docetaxel. 
 
She then was started on neoadjuvant therapy with pembro-
lizumab, doxorubicin, and cyclophosphamide. After her second 
cycle, routine labs showed increased creatinine of 2.81 mg/dL 
(GFR 18 mL/min/1.73m2) from 0.69 mg/dL (GFR >89 
mL/min/1.73m2) three weeks prior. Sodium was 137 mmol/L, 
potassium 3.6 mmol/L, bicarbonate 23 mmol/L, and urea 
nitrogen 38 mg/dL. She reported feeling more fatigued after this 
cycle and noted decreased urine output. She was prescribed 
prednisone 60 mg daily and urgently referred to nephrology for 
evaluation of acute kidney injury (AKI). Furosemide was 
discontinued. Repeat creatinine three days later was 3.23 mg/dL 
(GFR 18 mL/min/1.73 m2) and urea nitrogen was 56 mg/dL. 
Urinalysis showed 69 RBCs/HPF, 14 WBCs/HPF, 0-2 hyaline 
casts, and no urine eosinophils. The AKI was thought to be 
immunotherapy-induced from pembrolizumab. She was con-
tinued on prednisone, pembrolizumab was held, and she was 
scheduled for kidney biopsy. 
 
Pathology from the kidney biopsy showed acute interstitial 
nephritis (AIN) and mild interstitial fibrosis and tubular 
atrophy, thought to represent medication-related injury (Figures 
1 & 2). The infiltrates were diffuse and consisted of mostly 
lymphocytes. Diffuse acute tubular injury was also noted. 
Prednisone was slowly tapered, and creatinine improved to 1.14 
mg/dL (GFR 54 mL/min/1.73m2) after two months. She 
completed the remaining two cycles of doxorubicin and 
cyclophosphamide. She underwent mastectomy and was found 
to have pathologic complete response to neoadjuvant therapy, 



  
 
including all lymph nodes negative for carcinoma. She was 
scheduled for post-mastectomy radiation therapy and continued 
tapering the prednisone. 
 

 
Figures 1 & 2: High power and low power views of diffuse 
inflammation and tubular injury consistent with acute 
interstitial nephritis suggestive of medication-related injury. 
 
Discussion 
 
Our patient received neoadjuvant pembrolizumab for triple-
negative breast cancer and developed acute renal failure after 
eight cycles of immunotherapy. Renal biopsy confirmed AIN 
caused by pembrolizumab. She had a pathologic complete 
response to preoperative treatment with chemotherapy and 
immunotherapy, and her renal function improved with steroids. 
 
Triple-negative breast cancer is typically treated with chemo-
therapy, although recent studies support addition of 
immunotherapy.1-3 A recent phase III clinical trial by Cortes et 
al showed pembrolizumab improves progression-free survival 
when administered in combination with chemotherapy for 
metastatic or locally recurrent unresectable triple-negative 
breast cancer, compared to chemotherapy alone.1  

Pembrolizumab is now a guideline-recommended agent for 
these patients.2 Our patient was treated with neoadjuvant 
pembrolizumab and chemotherapy based on a recent phase III 
clinical trial by Schmid et al, which showed a significant 
increase in the proportion of patients achieving pathological 
complete response after receiving pembrolizumab plus 
neoadjuvant chemotherapy compared to those who received 
placebo plus neoadjuvant chemotherapy.3 Patients in the 
pembrolizumab arm had more frequent serious adverse events, 
although the incidence of renal dysfunction was not specifically 
reported.3 Despite this evidence, the FDA recently rejected the 
request for accelerated approval of pembrolizumab as a 
neoadjuvant agent for breast cancer, and requested survival data 
prior to approval, partly because of the toxicities associated 
with ICI.4 
 
As ICIs become more widely used, providers should be aware 
of the many adverse events associated with these medications. 
The frequency of irAEs varies with medication and dose.5 
Fatigue, dermatologic, and endocrine irAEs are the most 
common.6 Renal dysfunction was rarely noted in pembro-
lizumab trials, with no reporting of renal dysfunction in the 
Schmid et al clinical trial,3 and only two patients with reported 
renal dysfunction in the stage III clinical trial of pembrolizumab 
for patients with advanced melanoma.7 However, with 
widespread use of ICI, more pembrolizumab-related renal 
toxicities are being reported.8 
 
When AKI is recognized, all nephrotoxic medications should 
be stopped, including ICI. AKI evaluation should include 
urinalysis, renal ultrasound or other renal imaging, and renal 
biopsy.9 Urinalysis may show proteinuria, microscopic 
hematuria, or aseptic leukocyturia.8 Renal imaging should be 
done to evaluate for hydronephrosis, which would suggest a 
post-renal etiology of AKI.9 Renal toxicity from pembroli-
zumab manifests as AIN, as was seen in this case, whereas renal 
toxicity from chemotherapy typically manifests as acute tubular 
necrosis.9 Pembrolizumab may also cause acute tubular injury, 
which was also seen in this case, and minimal change disease.8 
If ICI-induced renal injury is noted on biopsy, ICI should be 
permanently discontinued. Because such an important onco-
logic management decision rests on the proper diagnosis of ICI-
induced toxicity, kidney biopsy should be pursued to confirm 
the diagnosis if there are no contraindications.10 
 
High-dose corticosteroids are the mainstay of treatment of ICI-
induced AIN, along with cessation of the offending agent. Some 
patients may require temporary hemodialysis for acute renal 
failure, which may progress to chronic renal failure requiring 
long-term hemodialysis.8 Most patients will have recovery of 
renal function with steroids and stopping the ICI, as with our 
patient.8 
 
Pembrolizumab is becoming a more common antineoplastic 
agent, and consequently, its adverse events are becoming more 
common as well. Renal failure is a relatively rare irAE but can 
have significant consequences if not quickly recognized and 
treated. Our patient developed renal failure after eight cycles of 



  
 
pembrolizumab, highlighting that irAE can occur at any time. 
With prompt evaluation including biopsy, the diagnosis of 
pembrolizumab-induced AIN was established, pembrolizumab 
was stopped, corticosteroids were started, and she recovered 
renal function. She had complete pathologic response with 
pembrolizumab and chemotherapy. Pembrolizumab may have 
contributed to her excellent response, and as its indications 
broaden, irAEs will likely increase. Providers should be aware 
of the various irAEs, even those that are rare. High clinical 
suspicion and pursuing early confirmatory diagnostics are key 
to effective identification and management of irAEs. 
 
REFERENCES 
 
1. Cortes J, Cescon DW, Rugo HS, Nowecki Z, Im SA, 

Yusof MM, Gallardo C, Lipatov O, Barrios CH, 
Holgado E, Iwata H, Masuda N, Otero MT, Gokmen E, 
Loi S, Guo Z, Zhao J, Aktan G, Karantza V, Schmid P; 
KEYNOTE-355 Investigators. Pembrolizumab plus 
chemotherapy versus placebo plus chemotherapy for 
previously untreated locally recurrent inoperable or 
metastatic triple-negative breast cancer (KEYNOTE-355): 
a randomised, placebo-controlled, double-blind, phase 3 
clinical trial. Lancet. 2020 Dec 5;396(10265):1817-1828. 
doi: 10.1016/S0140-6736(20)32531-9. PMID: 33278935. 

2. National Comprehensive Cancer Network. Breast 
cancer (Version 1.2021). https://www.nccn.org/ 
professionals/physician_gls/pdf/breast_blocks.pdf. 
Accessed February 23, 2021. 

3. Schmid P, Cortes J, Pusztai L, McArthur H, Kümmel 
S, Bergh J, Denkert C, Park YH, Hui R, Harbeck N, 
Takahashi M, Foukakis T, Fasching PA, Cardoso F, 
Untch M, Jia L, Karantza V, Zhao J, Aktan G, Dent R, 
O'Shaughnessy J; KEYNOTE-522 Investigators. 
Pembrolizumab for Early Triple-Negative Breast Cancer. 
N Engl J Med. 2020 Feb 27;382(9):810-821. doi: 
10.1056/NEJMoa1910549. PMID: 32101663. 

4. Food and Drug Administration Oncologic Drugs 
Advisory Committee. Oncology Drugs Advisory 
Committee Meeting BLA 125514 Supplement-089. 
February 9, 2021. https://www.fda.gov/media/145654/ 
download.  

5. Almutairi AR, McBride A, Slack M, Erstad BL, 
Abraham I. Potential Immune-Related Adverse Events 
Associated With Monotherapy and Combination Therapy 
of Ipilimumab, Nivolumab, and Pembrolizumab for 
Advanced Melanoma: A Systematic Review and Meta-
Analysis. Front Oncol. 2020 Feb 11;10:91. doi: 
10.3389/fonc.2020.00091. PMID: 32117745; PMCID: 
PMC7033582. 

6. Thapa B, Roopkumar J, Kim AS, Gervaso L, Patil PD, 
Calabrese C, Khorana AA, Funchain P. Incidence and 
clinical pattern of immune related adverse effects (irAE) 
due to immune checkpoint inhibitors (ICI). Journal of 
Clinical Oncology. 2019 37:15_suppl, e14151-e14151. 
https://ascopubs.org/doi/abs/10.1200/JCO.2019.37.15_su
ppl.e14151. 

7. Eggermont AMM, Blank CU, Mandala M, Long GV, 
Atkinson V, Dalle S, Haydon A, Lichinitser M, Khattak 
A, Carlino MS, Sandhu S, Larkin J, Puig S, Ascierto 
PA, Rutkowski P, Schadendorf D, Koornstra R, 
Hernandez-Aya L, Maio M, van den Eertwegh AJM, 
Grob JJ, Gutzmer R, Jamal R, Lorigan P, Ibrahim N, 
Marreaud S, van Akkooi ACJ, Suciu S, Robert C. 
Adjuvant Pembrolizumab versus Placebo in Resected 
Stage III Melanoma. N Engl J Med. 2018 May 
10;378(19):1789-1801. doi: 10.1056/NEJMoa1802357. 
Epub 2018 Apr 15. PMID: 29658430. 

8. Izzedine H, Mathian A, Champiat S, Picard C, Mateus 
C, Routier E, Varga A, Malka D, Leary A, Michels J, 
Michot JM, Marabelle A, Lambotte O, Amoura Z, 
Soria JC, Kaaki S, Quellard N, Goujon JM, Brocheriou 
I. Renal toxicities associated with pembrolizumab. Clin 
Kidney J. 2019 Feb;12(1):81-88. doi: 10.1093/ckj/sfy100. 
Epub 2018 Nov 9. PMID: 30746132; PMCID: 
PMC6366307. 

9. Dumoulin DW, Visser S, Cornelissen R, van Gelder T, 
Vansteenkiste J, von der Thusen J, Aerts JGJV. Renal 
Toxicity From Pemetrexed and Pembrolizumab in the Era 
of Combination Therapy in Patients With Metastatic 
Nonsquamous Cell NSCLC. J Thorac Oncol. 2020 
Sep;15(9):1472-1483. doi: 10.1016/j.jtho.2020.04.021. 
Epub 2020 Apr 30. PMID: 32360753. 

10. Sprangers B. Pembrolizumab-related renal toxicities: 
diagnosis first, treatment later. Clin Kidney J. 2019 
Feb;12(1):78-80. doi: 10.1093/ckj/sfy114. Epub 2018 Dec 
1. PMID: 30746131; PMCID: PMC6366137.  

 


