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Abstract. – BACKGROUND: Extranodal NK/T-
cell lymphoma (ENKTL) is a subtype of non-Hod-
gkin’s lymphoma that accounts for approximate-
ly 3-8% of all malignant lymphomas. So far, ENK-
TL has no standard treatment guidelines, and the 
current treatment methods pose adverse effects. 
The combination of programmed death receptors 
(PD-1) and programmed death receptors’ ligands 
(PD-L1) downregulates effector T cells; hence, it 
may be an effective treatment for NK/T-cell lympho-
ma. Here, we report a patient diagnosed with ENK-
TL whose health was significantly improved after 
PD-1 immunotherapy. At the same time, the patient 
suffered from related renal toxic side effects. Immu-
notherapy is an emerging treatment method for tu-
mors, and the early diagnosis and identification of 
its side effects are vital for the diagnosis and treat-
ment of tumors.

CASE REPORT: Laboratory tests, pathological 
examinations, and the patient’s history were per-
formed to estimate the severity and the cause of 
renal insufficiency. The patient with ENKTL devel-
oped transient renal damage during immunother-
apy. During the next treatment and examination, 
renal insufficiency was irrelevant to PD-1 inhibi-
tors and avoided unnecessary drug withdrawal.

CONCLUSIONS: In the present case report, we 
discuss a patient who developed a severe transient 
renal impairment during immunotherapy and re-
view published studies regarding immunotherapy 
and its renal-related side effects. We also outline 
how to critically distinguish whether a patient’s kid-
ney injury is anti-PD-1 treatment. We also provide 
insights to oncologists to develop an effective fol-
low-up treatment plan for early detection and man-
agement of any anti-PD-1 treatment side effects.
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Case Report

A 44-year-old male patient arrived in our hos-
pital with a sore throat and 38°C fever in Sep-
tember 2018. The patient did not experience any 
headaches, dizziness, cough, or expectoration. 
Nasopharyngoscopy revealed new neoplasms in 
the nasopharynx and oropharynx. The pathology 
test of nasopharynx biopsy revealed flaky necro-
sis, inflammatory exudation, and few atypical 
lymphoid cell proliferations. Immunohistochem-
istry showed PCK (+), CD20 (-), CD3p (+), CD3 
(+), CD5 (-), CD56 (+), TIA-1 (+), granzyme B 
(+), CD30 (+, P), S-100 (-), ALK-1 (-), Ki67/
MIB-1 (+, approximately 70%), and EBER1/2-
ISH (+). Genetic rearrangements indicated a low 
amplification peak of T cell receptor-γ genes 
(TCRG), supporting a diagnosis of EB virus-asso-
ciated lymphoproliferative disorders, particularly 
extranodal NK/T-cell lymphoma (ENKTL), na-
sal type. PET-CT scanning revealed an increased 
glucose metabolism in the bilateral nasopharynx, 
posterior oropharyngeal wall, and right adrenal 
gland with maximum SUV values of 11.76 and 
11.03, respectively (Figure 1a). Blood work and 
liver and kidney function were normal. Thus, the 
patient’s diagnosis was extranodal nasal-type NK/
T-cell lymphoma (stage IIIE). 

After excluding contraindications, the patient 
was treated with two cycles of modified SMILE 
regimen chemotherapy on 2019-01-08 and 2019-
1-30. The sore throat symptoms were not signifi-
cantly alleviated after chemotherapy. Instead, the 
patient was found to have yellow-white pus moss 
attached to the posterior pharyngeal wall. Howev-
er, the intermittent fever was treated with anti-in-
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Figure 1. a, A PET-CT revealing an increased glucose metabolism in the bilateral nasopharynx, posterior oropharyngeal wall, 
and right adrenal gland on 2019-03-12 before treatment; A PET-CT revealed an increased glucose metabolism in the posterior 
oropharyngeal wall on 2019-07-01 after treatment. b, Pathological results of renal biopsy indicate glomerular segmental me-
sangial hyperplasia, individual glomerular segmental sclerosis, and visible small crescent formation at magnifications ×100 and 
×400). c, Changes in patient serum CREA and eFGR levels before and after treatment with a PD-1 inhibitor.
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fection therapy. PET-CT re-examination revealed 
that the focal glucose metabolism levels in the 
posterior wall of the nasopharyngeal roof were in-
creased with a maximum SUV value of 5.64 with 
no obvious abnormalities in the rest of the body 
(Figure 1a). Therefore, the efficacy of chemother-
apy was evaluated as progressive disease (PD). 

After a series of evaluations, the patient was 
enrolled in clinical trials and underwent pro-
grammed death receptor (PD-1) inhibitor thera-
py. His biochemical blood results conducted on 
2019-3-31 revealed the presence of urea (UREA, 
5.00 mmol/L), creatinine (CREA, 76.0 µmol/L), 
and an estimated glomerular filtration rate (eGFR) 
of 105.48 ml/min/1.73 m2. In addition, urine tests 
indicated characteristic proteinuria, microhe-
maturia, hemoglobin (103 g/L), and EBV DNA 
(1.45E+03 copies/mL). On 2019-4-10 at 11:00 
a.m., the patient received an intravenous injection 
of 207 mg (3 mg/kg of body weight) Jeno mAb 
(PD-1 inhibitor) with rehydration, analgesia, and 
other symptomatic treatments. 

On 2019-4-11 in the morning, the patient had a 
fever (40°C), no chills, stable vital signs, a urinary 
volume of 1000+ml/d, clear yellow urination, no 
urgency, dysuria, and no lower limbs and system-
ic edema. On 2019-4-11, routine blood re-exam-
ination and biochemical blood results showed 
80 g/L hemoglobin and 85.6% neutral lobular 
granulocyte. The urine had 11.34*109/L neutral 
lobular granulocyte, 8.5 mmol/L UREA, 209.0 
μmol/L CREA (Figure 1c), an estimated glomer-
ular filtration rate (eGFR) of 32.3 ml/min/1.73 
m2, and 384.0 μmol/L uric acid (URIC). Due to 
acute kidney damage, the patient was rehydrated 
and administered oral medicinal carbon tablets. 
Dexamethasone was not administered, and rele-
vant examinations were performed to determine 
the cause of renal impairment. 

The urinary color ultrasound revealed that the 
right kidney size was approximately 13.3×5.3×4.4 
cm, and the left kidney size was approximately 
12.0×4.3×5.1 cm. A sonogram of the renal paren-
chyma damage indicated double kidney growth. The 
urinary protein/creatinine was 0.163 g/mmol with an 
anti-glomerular basement membrane antibody assay 
(GBM) of 8.05 RU/ml, IgG of 20.7 g/L, IgA of 6.3 
g/L, and KAP light chain of 17.8 g/L. Besides, LAM 
light chain was 11.6 g/L (Figure 1c). There were 
negative results for antinuclear antibody ANA (-), 
anti-double-stranded DNA antibody (-), anti-RNP 
antibody (-), and anti-SM antibody (-). 

In 2019-5-7, the patient was subjected to 
pathological testing for renal biopsy, which in-

dicated glomerular segmental mesangial hyper-
plasia, individual glomerular segmental sclero-
sis, and visible small crescent formation (Figure 
1b). Electron microscopy revealed the presence 
of mesangial hyperplasia, mesenchymal deposi-
tion of electron-dense substance in the mesangial 
area, and the formation of a hump in the sub-
epithelial lesion. Combined with immunofluo-
rescence, we concluded the patient had IgA ne-
phropathy (Figure 1c). 

During this period, changes in renal function, 
electrolytes, and blood pressure were closely 
monitored. During the worst renal functioning 
period, the serum creatinine level reached 319.4 
μmol/L, and the estimated glomerular filtration 
rate (eGFR) was 26.06 ml/min/1.73 m2 (2019-
4-16) (Figure 1c). However, the patient gradual-
ly recovered, and the electrolyte blood pressure 
normalized. After ruling out renal damage caused 
by PD-1, infusions of Jeno mAb (3 mg/kg, once 
every two weeks) were resumed on 2019-5-10. 

The patient’s renal function was restored, his 
sore throat was relieved, and he no longer suffered 
from fevers. CT examination indicated that the na-
sopharyngeal, oropharynx and right adrenal mass-
es were smaller. Moreover, the efficacy of the im-
munotherapy was established as a partial response 
(PR). The patient is currently under post-therapy 
follow-up for 24 months and is in recovery.

Discussion

In recent years, major breakthroughs have 
been made in immunotherapy. The present study 
established that tumor cells on ENKTL have a 
high expression of programmed death receptor 
ligand (PD-L1) associated with poor prognosis1,2. 
PD-1/PD-L1 drugs have been used in clinical tri-
als to treat relapsed/refractory ENKTL. Kwong 
et al3 used the PD-1 inhibitor pembrolizumab to 
treat 7 patients with relapsed refractory NK/T-cell 
lymphoma. Complete remission was achieved in 
5 patients and partial remission in 2 patients. Ad-
ditionally, the ORR of all patients was 100%. 

Treatment with pembrolizumab provides a 
new effective salvage treatment program for pa-
tients with relapsed and refractory diseases. The 
2018 NCCN guidelines4 incorporated pembroli-
zumab into the NK/T-cell lymphoma rescue treat-
ment regimen.

Generally, PD-1 inhibitors are safe for use. 
Their common adverse reactions include fatigue, 
fever, chills, infusion reactions, and organ-specific 
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immune reactions such as rash, enteritis, pneumo-
nia, hepatitis, nephritis, myocarditis, and others4-6. 
Most of these adverse reactions have been graded 
1-2, but nearly 10% of patients have serious side ef-
fects or even life-threatening grade 3-to-4 immune 
abnormalities. The guidelines recommend perma-
nent discontinuation of PD-1 inhibitor treatment in 
the presence of grade 3-4 adverse reactions7. 

In the present case study, the patients’ renal 
function significantly declined following the in-
fusion of PD-1 inhibitors, with the estimated glo-
merular filtration rate (eGFR) decreasing from 
82.48 ml/min/1.73 m2 to 26.06 ml/min/1.73 m2. 
PD-1 inhibitor-related renal impairment was de-
fined by elevated serum creatinine/acute renal 
failure, characterized by azotemia, elevated cre-
atinine, inability to maintain acid-base or electro-
lyte balance, and changes in urine output. Thus, 
the patient was identified to suffer moderate (G2) 
renal damage, indicated by creatinine levels 2-3 
times higher than the baseline level. According to 
previous studies, the most common type of renal 
damage associated with PD-1 inhibitors is acute 
interstitial nephritis. Its clinical and pathological 
manifestations include acute adrenal insufficiency 
and renal tubulointerstitial nephritis (interstitial 
pleomorphic inflammatory infiltration dominated 
by CD3+ and CD4+ T cells), respectively8.

Cortazar et al9 analyzed published clinical tri-
als of patients with immune therapy and found an 
overall rate of 2.2% of acute kidney injury (AKI) 
among 3,695 patients and a 0.6% incidence of 
grade III or IV AKI requiring dialysis. Prelimi-
nary studies9 have indicated a low incidence rate 
of AKI (2-3%) after immune therapy, with acute 
interstitial nephritis (AIN) as the most common 
biopsy result for AKI. Phase I and phase II trials 
have also revealed that the incidence rate of AKI 
as nephritis was 6.7%. In addition, some cases 
showed that the time range of biopsy diagnosis of 
AIN was 1 to 12 months9,10. 

The 2019 management guidelines for NCCN12 
immunotherapy-related toxicity outlined that im-
munotherapy must be suspended following grade 
1-2 renal injury development. Only after alleviat-
ing kidney injury to grade 1 and stabilizing creat-
inine levels immunotherapy can be restarted with 
simultaneous steroid administration. In cases of 
severe proteinuria (grade 3-4), immunotherapy 
must be permanently discontinued. Most cases 
respond to steroids in the early stages of kidney 
injury, with few patients requiring dialysis.

IgA nephropathy is a rare side effect of immu-
notherapy with few publications on PubMed. Ta-

nabe et al11 reported a patient with advanced gastric 
cancer who developed IgA nephropathy following 
nivolumab treatment. The patient developed pro-
teinuria and microhematuria two months after the 
initiation of treatment, and renal dysfunction pro-
gressed until IgA nephropathy was confirmed by 
biopsy at 8 months. This case report is consistent 
with Kishi et al12 and Oki et al13. 

Previous cases have revealed that abnormal 
urinalysis and biopsy diagnosis of IgA nephrop-
athy was conducted a few months after the first 
use of immune checkpoint inhibitors. In addi-
tion, Belliere et al8 reported 9 cases of immune 
checkpoint inhibitor-related renal disorders. 
However, in most cases, acute kidney injury 
occurred at 4-12 weeks after the initiation of 
treatment with characteristic tubulointerstitial 
nephritis. Still, renal biopsy was started after 
two months.

In the present case, the patient had elevated 
body temperature, elevated serum creatinine, and 
a decreased estimated glomerular filtration rate 
within 24 hours (Figure 1c). Moreover, the pa-
tient had proteinuria and microhematuria before 
the first administration of the drug, contrary to 
previous case reports. This led to suspicions that 
IgA nephropathy diagnosed by biopsy may be an 
existing disease and not due to the treatment. Be-
sides, the reuse of PD-1 inhibitors following the 
recovery of renal function did not lead to the re-
currence of abnormal renal function. This contra-
dicts previous cases where the continued use of 
immune checkpoint inhibitors often led to renal 
function deterioration. Based on these differenc-
es, we affirmed that the patient’s IgA nephropathy 
was an existing condition not related to the use of 
PD-1 inhibitors.

Based on the literature, patients with renal 
injury following treatment with PD-1 inhibitors 
should be treated in time to improve renal func-
tion to enable continued anti-PD-1 therapy. Our 
study suggests that clinicians should always es-
tablish whether a patient’s kidney injury is related 
to anti-PD-1 treatment and develop an effective 
follow-up treatment plan, as recovering renal 
function is crucial to patients.

Conclusions

With the widespread use of immunotherapy, 
more attention should be given to managing its 
side effects. The toxicity and side effects associ-
ated with immunotherapy are often non-specific; 
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hence it is crucial to determine the relationship 
between immunotherapy and its side effects to 
treat patients effectively. For example, our pa-
tient developed grade 3 renal injury after using a 
PD-1 inhibitor. Additional examination revealed 
that renal insufficiency was unlikely due to im-
munotherapy, thus avoiding unnecessary drug 
discontinuation.

Acknowledgments
We thank the patient and his family for providing informed 
consent for publication of this case.

Funding
Not applicable.

Authors’ Contributions
JH conceived the case idea. TST, XF collected the data, or-
ganized it, and presented it in figures. HY and XXX de-
veloped the first manuscript draft. All the authors read and 
approved the final draft of the manuscript.

Conflict of Interests
The authors declare no competing interests.

References

    1)	Rong Q, Wang F, Guo Z, Hu Y, An S, Luo M, Zhang 
H, Wu S, Huang H, Fu L. GM-CSF mediates im-
mune evasion via upregulation of PD-L1 expres-
sion in extranodal natural killer/T cell lymphoma. 
Mol Cancer 2021; 20: 80.

    2)	Feng Y, Feng X, Jing C, Yu X, Zheng Y, Xu C. 
The expression and clinical significance of pro-
grammed cell death receptor 1 and its ligand in tu-
mor tissues of patients with extranodal nasal NK/T 
cell lymphoma. Sci Rep 2022; 12: 36.

    3)	Kwong Y, Chan T, Tan D, Kim S, Poon L, Mow B, 
Khong P, Loong F, Au-Yeung T, Iqbal J, Phipps C, 
Tse E. PD1 blockade with pembrolizumab is highly 
effective in relapsed or refractory NK/T-cell lympho-
ma failing l-asparaginase. Blood 2017; 129: 2437-
2442.

    4)	Ji H, Tang X, Dong Z, Song L, Jia Y. Adverse event 
profiles of anti-CTLA-4 and anti-PD-1 monoclonal 
antibodies alone or in combination: Analysis of 

spontaneous reports submitted to FAERS. Clin 
Drug Investig 2019; 39: 319-330.

    5)	Brahmer J, Drake C, Wollner I, Powderly J, Picus 
J, Sharfman W, Stankevich E, Pons A, Salay T, 
McMiller T, Gilson M, Wang C, Selby M, Taube 
J, Anders R, Chen L, Korman A, Pardoll D, Lowy 
I, Topalian S. Phase I study of single-agent an-
ti-programmed death-1 (MDX-1106) in refractory 
solid tumors: safety, clinical activity, pharmacody-
namics, and immunologic correlates. J Clic Oncol 
2010; 28: 3167-3175.

    6)	Topalian S, Hodi F, Brahmer J, Gettinger S, Smith 
D, McDermott D, Powderly J, Carvajal R, Sosman 
J, Atkins M, Leming P, Spigel D, Antonia S, Horn L, 
Drake C, Pardoll D, Chen L, Sharfman W, Anders 
R, Taube J, McMiller T, Xu H, Korman A, Jure-Kun-
kel M, Agrawal S, McDonald D, Kollia G, Gupta A, 
Wigginton J, Sznol M. Safety, activity, and immune 
correlates of anti-PD-1 antibody in cancer. N Engl 
J Med 2012; 366: 2443-2454.

    7)	Thome A, Faridar A, Beers D, Thonhoff J, Zhao W, 
Wen S, Pascual B, Masdeu J, Appel S. Functional 
alterations of myeloid cells during the course of Alz-
heimer’s disease. Mol Neurodegener 2018; 13: 61.

    8)	Belliere J, Meyer N, Mazieres J, Ollier S, Boulin-
guez S, Delas A, Ribes D, Faguer S. Acute intersti-
tial nephritis related to immune checkpoint inhibi-
tors. Br J Cancer 2016; 115: 1457-1461. 

    9)	Cortazar F, Marrone K, Troxell M, Ralto K, Hoenig 
M, Brahmer J, Le D, Lipson E, Glezerman I, Wol-
chok J, Cornell L, Feldman P, Stokes M, Zapata S, 
Hodi F, Ott P, Yamashita M, Leaf D. Clinicopath-
ological features of acute kidney injury associat-
ed with immune checkpoint inhibitors. Kidney Int 
2016; 90: 638-647.

  10)	Shirali A, Perazella M, Gettinger S. Association 
of acute interstitial nephritiswith programmed cell 
death 1 inhibitor therapy in lung cancer patients. 
Am J Kidney Dis 2016; 68: 287-291. 

  11)	Tanabe K, Kanzaki H, Wada T, Nakashima Y, Sugi-
yama H, Okada H, Wada J. Nivolumab-induced 
IgA nephropathy in a patient with advanced gastric 
cancer: A case report. Medicine 2020; 99: 21. 

  12)	Kishi S, Minato M, Saijo A, Murakami N, Tamaki M, 
Matsuura M, Murakami T, Nagai K, Abe H, Nishioka 
Y, Doi T. IgA nephropathy after nivolumab therapy 
for postoperative recurrence of lung squamous cell 
carcinoma. Intern Med 2018; 57: 1259-1263. 

  13)	Oki R, Hirakawa Y, Kimura H, Honda K, Hinata M, 
Abe H, Domoto Y, Tanaka G, Nagase T, Nangaku 
M. Renal effects after pembrolizumab treatment 
for non-small cell lung carcinoma. Intern Med 
2020; 59: 977-981.


