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Abstract
Nivolumab is an anti-programmed cell death protein 1 monoclonal antibody that exhibits significant efficacy in treating 
melanoma and other malignancies. However, various nivolumab-induced immune-related adverse events (irAEs) have been 
reported, and differentiating irAEs from tumor progression is sometimes difficult. Here, we report a case of reactive lym-
phadenopathy occurring after treatment with nivolumab. A 56-year-old man with stage IIIC melanoma received adjuvant 
therapy with nivolumab after wide local excision. He developed systemic lymphadenopathy and autoimmune hemolytic 
anemia 1 month after receiving seven cycles of nivolumab. Pathological analysis of a cervical lymph node biopsy speci-
men revealed no metastatic lesion or any other malignancy, including lymphoma. Thus, the patient was diagnosed with 
nivolumab-induced reactive lymphadenopathy. Systemic corticosteroids were administered to reduce hemolysis, which led 
to the resolution of lymphadenopathy. When progressive lymphadenopathy is observed in a patient who received immune 
checkpoint inhibitor therapy, reactive lymphadenopathy should be carefully distinguished from progression to lymphoid 
metastasis, and biopsy should be performed if needed.
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Introduction

Immune checkpoint inhibitors (ICIs) enhance antitumor 
immunity by targeting molecules that downregulate the 
T-cell responses. The development of ICIs has resulted in 
a paradigm shift in treating various malignancies, provid-
ing patients with clinical benefits [1]. While the indica-
tions of ICIs are expanding, T cells activated by ICIs can 

cause immune-related adverse events (irAEs), which affect 
different target organs and have various clinical manifesta-
tions, including different timing of onset, duration of symp-
toms and severity [2]. With the widespread use of ICIs and 
increased incidence of irAE, it has become more difficult 
to determine whether the new-onset symptoms reflect dis-
ease progression or irAEs [3]. If an irAE is misdiagnosed 
as cancer progression, ICI may be discontinued, which may 
adversely affect the patient’s prognosis.

Nivolumab, a type of ICI, is an anti-programmed cell 
death-1 monoclonal antibody [4]. Although various irAEs 
have been reported with nivolumab use, to the best of our 
knowledge, no previous report has documented nivolumab-
induced systemic lymphadenopathy.

Here, we report a case of irAE appearing as systemic 
lymphadenopathy after administration of seven cycles of 
nivolumab for stage III malignant melanoma.
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Case Report

A 56-year-old man was admitted to our hospital with 
a black mass on the left side of his chest. Pathological 
analysis of the mass confirmed the diagnosis of malignant 
melanoma, and the tumor was classified as pT3bN1aM0 
Stage IIIC according to AJCC 8th edition. He underwent 
left chest wall tumor resection and left axillary lymphad-
enectomy. Subsequently, he received nivolumab (240 mg/
body every 2 weeks) as postoperative adjuvant therapy. 
After seven cycles of nivolumab, head computed tomog-
raphy (CT) revealed a nodule in the right frontal lobe, 
suggesting brain metastasis of malignant melanoma. Chest 
and abdominal CT showed enlarged para-aortic and mes-
enteric lymph nodes compared to their appearance four 
months earlier, which was not considered to be lymphad-
enopathy because their maximum diameter was less than 
10 mm. Nivolumab was discontinued, because the CT 
findings suggest relapse and brain metastasis of malignant 

melanoma. Instead, we started treatment with stereotactic 
radiation therapy for head lesions and introduced dab-
rafenib plus trametinib under BRAF V600K mutation. One 
month after discontinuation of nivolumab and initiation of 
dabrafenib and trametinib, he presented with generalized 
malaise, abdominal distention, polyarthralgia, and liver 
dysfunction. He showed no symptoms of fever or chills. He 
had no cutaneous lesions, uveitis, or granulomatous infil-
tration of scars associated with drug-induced sarcoidosis. 
Although both dabrafenib and trametinib were discontin-
ued, his symptoms and liver dysfunction worsened. Labo-
ratory investigations performed after discontinuation of 
dabrafenib and trametinib are shown in Table 1. Results of 
hematologic examination are as follows: white blood cell 
count 5,740 cells/mm3, platelet count 139,000 cells/mm3, 
hemoglobin 6.6  g/dl, and reticulocytes 911,800 cells/
mm3. Results of biochemical tests are as follows: aspar-
tate aminotransferase, 79 U/L; alanine aminotransferase, 
111 U/L; gamma-glutamyl transpeptidase, 119 U/L; alka-
line phosphatase, 1359 U/L; total bilirubin, 2.2 mg/dL, 

Table 1   Results of laboratory 
investigations performed when 
the patient presented with 
lymphadenopathy

ALT Alanine aminotransferase, AST Aspartate aminotransferase, APTT Activated partial thromboplastin 
time, CCP cyclic citrullinated peptide, CMV cytomegalovirus, DNA deoxyribonucleic acid, EBV Epstein-
Barr virus, EBNA Epstein-Barr virus nuclear antigen, GTP glutamyl transpeptidase, LDH Lactate dehydro-
genase, HIV human immunodeficiency virus, IgG immunoglobulin G, IgM immunoglobulin M, PT Pro-
thrombin time, sIL2R Soluble interleukin-2 receptor, and VCA Viral capsid antigen

Hematology Normal Biochemistry Normal

White blood cells 5740 /μL 3300–9400 Total protein 8.2 g/dL 6.4–8.1
Neutrophils 63.0 % 40.0–75.0 Albumin 2.6 g/dL 3.6–4.7
Monocyte 11.0 % 2.2–10.0 Total bilirubin 2.2 mg/dL 0.2–1.2
Lymphocyte 18.0 % 18.0–52.0 Direct bilirubin 1.4 mg/dL 0.0–0.4
Eosinophils 9.8 % 0.0–7.0 Indirect bilirubin 0.8 mg/dL 0.1–0.8
Basophils 1.0 % 0.0–2.0 AST 79 U/L  < 40
Red blood cells 194  × 104/μL 440–940 ALT 111 U/L  < 40
Hemoglobin 6.6 g/dL 13.8–17.0 Gamma-GTP 119 U/L 12–69
Hematocrit 19.5 % 41.0–51.0 Alkaline phosphatase 1359 U/L 134–359
Reticulocyte 4.7 % 0.9–3.3 LDH 492 U/L 103–229
Platelets 13.9  × 104/μL 13.0–32.0 C-reactive protein 3.22 mg/dL 0.0–0.2
Coagulation Normal Blood urea nitrogen 20 mg/dL 7–22
PT 82 % 70–125 Creatinine 1.05 mg/dL 0.6–1.2
APTT 33 sec 24–39 Uric acid 6.3 mg/dL 3.6–7.2
Fibrinogen 271 mg/dL 150–350 Sodium 135 mEq/L 138–145
D-dimer 2.3 μg/mL 0.0–0.5 Potasium 4.1 mEq/L 3.6–4.8
Virus Normal Chloride 105 mEq/L 100–108
EBNA 1:40 titer  < 1:10 Ferritin 1371 ng/mL 46–332
EBV-VCA IgG 1:20 titer  < 1:11 Haptoglobin  < 3 mg/dL 19–170
EBV-VCA IgM  < 1:10 titer  < 1:12 Immunology Normal
EBV-DNA – sIL2R 5586 U/mL 121–613
CMV IgG 1:6.5 titer  < 1:2 Rheumatoid factor  < 10 IU/mL 0–10
CMV IgM  < 1:10 titer  < 1:10 Anti-CCP antibody 0.6 U/mL  < 4.5
HIV screening – – Antinuclear antibody 1:40 titer  < 1:40

Direct coombs test 2 + 
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direct bilirubin, 1.4 mg/dL, lactate dehydrogenase, 492 
U/L, and haptoglobin < 3 mg/dL. Immunological exami-
nation revealed a positive direct antiglobulin test (DAT), 
cold agglutinin titer of 1:128, and soluble interleukin-2 
receptor level of 5586 U/mL. Cytomegalovirus (CMV) 
IgG antibody titer was positive, CMV IgM antibody titer 
was negative, suggesting the previous infection. Epstein-
Barr virus (EBV) IgG antibody to viral capsid antigen 
(VCA-IgG) was positive, VCA-IgM was negative, EBV 
nuclear antigen antibody was positive, suggesting the pre-
vious infection. The human immunodeficiency virus was 
negative on screening testing. The presence of anemia, 
reticulocytosis, low haptoglobin, and positive DAT was 
suggestive of autoimmune hemolytic anemia (AIHA). 
Furthermore, evaluated direct bilirubin and serum alka-
line phosphatase suggested complications of hepatobil-
iary disorders. Abdominal ultrasonography showed that 
the spleen was enlarged to the longest diameter of 14.4 cm. 
Positron emission tomography-CT scans revealed systemic 
lymphadenopathy in the cervical (12 mm, SUVmax 7.4), 
axillary (12 mm, SUVmax 7.7), hepatic (27 mm, SUVmax 
17.4), para-aortic (14 mm, SUVmax 13.6), mesenteric 
(21 mm, SUVmax 12.4), external iliac (28 mm, SUV-
max 14.8), and inguinal (16 mm, SUVmax 4.5) regions 
with abnormal fluorodeoxyglucose uptake in each region 
(Fig. 1A–C). Since we suspected lymphoma and metasta-
sis of malignant melanoma, we performed a biopsy from 
the right cervical lymph node (Fig. 1D). The lymph node 
showed a preserved architecture with reactive follicular 
hyperplasia and no granulomatous lesions. Immunohis-
tochemical staining showed that the cells were negative 
for Melan-A and HMB45, suggesting that there was no 
melanoma invasion. The germinal centers were CD20 ( +), 
CD10 ( +), BCL-6 ( +), and BCL-2 (–), suggesting reac-
tive lymphoid hyperplasia and ruling out lymphoma. Thus, 
we established the diagnosis of benign reactive lymphoid 
hyperplasia with no evidence of malignant melanoma or 

lymphoma. We also performed a bone marrow biopsy to 
find the cause of AIHA. Bone marrow smear revealed 
cellular hyperplasia and erythroid predominance with no 
abnormal cells. Flow cytometric and karyotype analyses 
revealed no abnormalities, and there was no Ig and TCR 
gene rearrangement. Thus, we concluded that AIHA was 
caused by nivolumab and was not associated with lym-
phoproliferative disease Fig 2.

He received corticosteroids (prednisone, 1 mg/kg per day) 
for AIHA treatment. Remarkable improvement in symptoms, 
including lymphadenopathy, was observed immediately 
after steroid therapy initiation. The arthralgia, liver dam-
age and hemolysis improved, and the anemia did not pro-
gress again after the first transfusion. Chest and abdominal 
CT performed 1 week after administration of corticoster-
oids showed a reduction in the size of the systemic lymph 
nodes (Fig. 1E). Corticosteroids were promptly tapered and 
discontinued.

After the symptoms subsided and corticosteroid therapy 
was discontinued, he was re-administered dabrafenib and 
trametinib to treat the malignant melanoma relapse. One 
year after re-administration of dabrafenib and trametinib, CT 
findings revealed that the lymph nodes continued to shrink.

Discussion

We experienced a case of nivolumab-induced systemic 
lymphadenopathy, which responded well to corticosteroid 
therapy.

Clinical implication of the case

Treatment with ICIs has improved the prognosis of vari-
ous malignancies. IrAEs are drug reactions unique to ICIs 
and caused by excessive activation of the autoimmune 
responses. They can affect any organ system, including the 

Fig. 1   Radiological findings. 
PET-CT and CT revealed sys-
temic lymphadenopathy when 
systemic symptoms appeared 
(A, B, and C). We performed a 
biopsy from the right cervical 
lymph node (D). Lymphade-
nopathy disappeared completely 
after treatment with corticoster-
oids (E). CT Computed tomog-
raphy, PET Positron emission 
tomography
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skin, gastrointestinal tract, lungs, thyroid, adrenal, pituitary 
glands, musculoskeletal, renal, nervous, hematologic, car-
diovascular, and ocular systems [5].

ICI-induced lymphadenopathy has been reported in sev-
eral cases. Among them, we found 12 previously reported 
cases of nivolumab-induced lymphadenopathy [6–10]. 
The median age of the patients was 53.5  years (range 
32–71 years). All patients had a single enlarged lymph node 
localized to the mediastinal and/or hilar region in 11 patients 
and the cervical region in one patient. Eleven of these 12 
patients developed 1 of the symptoms of drug-induced sar-
coidosis-like reactions (DISR), but there were no findings 
suggestive of DISR in this case. Among reports of irAEs 
due to other ICIs, two cases were reported as ICI-related 
systemic lymphadenopathy, occurring in a 41-year-old man 
and a 37-year-old woman with melanoma who were treated 
with ipilimumab and pembrolizumab, respectively [11].

Our patient showed systemic lymphadenopathy after 
adjuvant therapy with nivolumab. We initially suspected 
metastasis of melanoma or the occurrence of a concurrent 
malignancy, including lymphoma. However, pathological 
findings revealed that the lymph node was not malignant 
rather, it showed reactive lymphoid hyperplasia. The patient 
also developed other symptoms such as arthritis, liver dys-
function, splenomegaly, and AIHA, which were already 
reported as irAEs. We concluded that this systemic lym-
phadenopathy was a nivolumab-induced irAE, based on the 
fact that this occurred simultaneously as the other irAE-like 
symptoms described above and the patient clinical course 
improved quickly with corticosteroids and did not relapse. 
To our knowledge, this is the first case of nivolumab-induced 

systemic lymphadenopathy. It should be kept in mind that 
besides ipilimumab or pembrolizumab, nivolumab may 
also cause ICI-related systemic lymphadenopathy. It is also 
essential to elucidate the cause of lymphadenopathy, because 
the appropriate treatment can vary completely depending 
on the diagnosis. Regarding PET-CT results, the SUV max 
of the enlarged lymph nodes ranged from 7.4 to 17.4 in our 
case and 8–16.2 in previous cases, which was high enough 
to suspect malignancies and suggested that PET-CT alone 
was not sufficient for differential diagnosis [11–14]. Thus, 
a thorough investigation, including biopsy, should be per-
formed when patients present with lymphadenopathy during 
or after treatment with ICIs instead of assuming that cancer 
progression is causing lymphadenopathy.

Possible mechanism

Lymphadenopathy refers to abnormal consistency or 
enlargement of lymph nodes (usually greater than 1 cm 
in size) [15]. The primary function of lymph nodes is to 
filter for foreign antigens. There are two mechanisms of 
lymphadenopathy in general: hyperplasia and infiltration. 
Hyperplasia occurs in response to immunologic or infec-
tious stimuli, and infiltration occurs when various cells, 
including cancer cells, invade the body [16]. Although the 
precise mechanisms of irAEs have not been fully elucidated, 
they are thought to occur due to pre-existing tolerated self-
reactive T-cells that are deregulated in the periphery and/or 
immune cells that have cross-reactivity between the target 
of an individual patient’s antitumor immune response and 
normal tissues [17, 18]. In our case, lymphadenopathy might 

Fig. 2   Pathological finding. 
Cervical lymph node biopsy. A 
Hematoxylin and eosin staining; 
the lymph node shows preserved 
architecture. B, C, D, E, and F 
depict immunohistochemistry 
for CD3, CD20, CD10, BCL-6, 
and BCL-2, respectively; B and 
T-cells appear to have a normal 
distribution, and the germinal 
center is positive for CD20, 
CD10, and BCL-6, and negative 
for BCL-2. Bar, 500 μm
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have occurred due to lymphoid hyperplasia in response to 
immunologic stimuli induced by nivolumab.

Conclusion

We reported the first case of systematic lymphadenopathy 
caused by nivolumab. Hematologists need to be aware of 
this rare event for the differential diagnosis of systematic 
lymphadenopathy. Our case also emphasizes the need to 
confirm the underlying etiology of lymphadenopathy that 
develops during treatment with ICIs by performing lymph 
node biopsy rather than image finding alone. Assuming 
that the patient has disease progression based on radiologic 
images alone may result in unnecessary changes to the treat-
ment plan.
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