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Summary
With growing use of nivolumab, rare but serious side 
effects have surfaced in some patients. We present 
a case of autoimmune haemolytic anaemia that 
developed after 39 cycles of nivolumab. A 78-year-old 
man with metastatic lung adenocarcinoma, refractory 
to multiple lines of chemotherapy was switched to 
nivolumab. After around 2 years of stable course 
on nivolumab, he developed transfusion-dependent 
anaemia with haemoglobin of 8.6 g/dL. Nivolumab was 
held immediately. Bone marrow biopsy findings were 
inconclusive of myelodysplastic syndrome. Further testing 
was suggestive of haemolysis with haptoglobin <10 mg/
dL, elevated reticulocyte count and identification of 
immunoglobulin G antibody. Haemoglobin improved 
significantly with initiation of 1 mg/kg prednisone 
in addition to rituximab weekly × four doses. The 
development of transfusion-dependent anaemia with the 
exposure to cytotoxic chemotherapy usually raises the 
question for myelodysplastic syndrome. In contradiction, 
our patient was diagnosed to have a haematological 
autoimmune complication related to immunotherapy.

Background  
In the recent years, immunotherapy, particularly 
checkpoint inhibitors, has been at the forefront of 
cancer treatment and is increasingly being employed 
in multiple lines of therapy for various solid and 
haematological malignancies. The well-known 
immunotherapeutic agents are PD-1 inhibitors 
(nivolumab and pembrolizumab), PD-L1 inhibitors 
(atezolizumab and avelumab) and CTLA4 inhibitors 
(ipiliumumab). After revolutionising the treatment 
of metastatic melanoma,1 nivolumab has now been 
approved by Food and Drug Administration for the 
treatment of metastatic non-small cell lung cancer,2 
metastatic renal cell cancer3 and relapsed or refrac-
tory classic Hodgkin lymphoma.4 

Nivolumab, similar to other checkpoint inhibitor, 
can cause several immune-related adverse events, 
including skin rash, pneumonitis, thyroid dysfunc-
tion, hepatitis, hypophysitis, arthritis, colitis and 
rarely, haematological side effects.5 6 As the use of 
nivolumab increases, more side effects have been 
surfacing, among them being anaemia. Almost all 
cases reported were of  autoimmune haemolytic 
anaemia (AIHA),6–10 except for a case of pure red 
cell aplasia (PRA) observed in the study by Yuki et 
al.11 Ours is a case of AIHA in a patient undergoing 
treatment with nivolumab for relapsed lung cancer 
after 39 cycles.

Case presentation
We present a case of a 78-year-old man with stage 
IV lung adenocarcinoma diagnosed in January 2014 
with metastasis to the liver and bone. His medical 
history included prostate adenocarcinoma stage IIA 
T2a N0 M0, status post brachytherapy in 2012.

The lung cancer was initially treated with chemo-
therapy, starting with pemetrexed and carboplatin, 
followed by carboplatin, paclitaxel and bevaci-
zumab. He then received multiple other lines of 
therapy including single-agent docetaxel, and 
finally, gemcitabine and vinorelbine. After disease 
progression was noted in September 2015, he was 
started on nivolumab 3 mg/kg, every 2 weeks.

He had finished 38 cycles of nivolumab without 
any complications when he developed severe 
anaemia after cycle 39. Initial labs drawn in April 
2017 revealed haemoglobin of 8.6 g/dL (base-
line 11–13 g/dL) and total bilirubin of 1.8 mg/dL. 
Further testing suggested haemolysis with hapto-
globin <10 mg/dL and reticulocyte count elevated 
at 0.168 m/mcl. The patient did not report any 
urinary symptoms including haematuria. No 
improvement in anaemia was noted with vitamin 
B12 injections or low-dose prednisone taper starting 

Figure 1  Bone marrow biopsy demonstrating hypercellular bone marrow with erythroid hyperplasia, mild 
dyserythropoiesis and megaloblastoid features.
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at 40 mg/day (0.5 mg/kg/day). Nivolumab was held in the mean-
time, with the plan of resuming treatment once the anaemia had 
resolved. Repeat CT scan showed stable disease.

Investigations
With treatment-related myelodysplastic syndrome (MDS) being 
a viable concern in this case, a bone marrow biopsy (figure 1) 
was done in June 2017, which revealed hypercellular bone 
marrow with erythroid hyperplasia, mild dyserythropoiesis and 
megaloblastoid features, with no increase in blasts, thus being 
inconclusive for MDS. Fluorescent in situ hybridisation and 
mutational profile for myelodysplastic syndrome showed nega-
tive results, and cytogenetics were normal as well. Thereafter, he 
was started on weekly erythropoietin (Epo) injections of 40 000 
units, with only transient improvement in anaemia. He also 
required periodic blood transfusions due to severely low haemo-
globin levels.

Around 4 months after he first developed anaemia, the patient 
was seen in our office. With positive direct Coombs test (immu-
noglobulin (Ig)G positive, C3 negative) and blood work consis-
tent with haemolysis as outlined in table 1, he was diagnosed 
with warm autoimmune haemolytic anaemia (AIHA). Flow 
cytometry was done which excluded lymphoproliferative 
disorder and paroxysmal nocturnal haemoglobinuria. Immuno-
fixation electrophoresis, serum protein electrophoresis and cold 
agglutinin resulted normal as well.

Outcome and follow-up
The anaemia was considered to be caused by nivolumab therapy, 
as there have been other case reports describing AIHA in patients 
receiving PD-1 inhibitors. Since the patient had previously been 

treated with low-dose steroids to which he did not respond, he 
was started on high-dose prednisone at a dose of 1 mg/kg/day, 
in conjunction with weekly rituximab for four doses. Soon after 
initiating the high-dose steroids, he had response in haemo-
globin level of 10.4 g/dL as shown in table 2. Lab test values on 
the day he completed rituximab showed response to treatment 
with haemoglobin of 11.1 g/dL, lactate dehydrogenase (LDH) of 
316 U/L and total bilirubin of 1.7 mg/dL. Thereafter, the steroids 
have been tapered, with stable Hb, most recently being 14.6 g/
dL (around 4 months since start of high-dose prednisone and 
rituximab). He has been off nivolumab until now with stable 
lung cancer on imaging and clinically, with a long-term plan of 
discussing re-challenge of nivolumab due to promising results in 
literature as shown in table 3.

Discussion
Endogenous immune checkpoints such as programmed cell 
death 1 (PD-1) and cytotoxic T-lymphocyte-associated protein 
4 terminate immune response after antigen activation,12 thereby 
serving as the targets for immunotherapy. PD-1 is an immuno-
regulatory molecule that is expressed extensively in lymphocytes 
and is key to immunosurveillance mechanisms. Normally PD-1 
binds PD-L1 ligand on tumour cells and inactivates T cells, 
thus terminating immune response after antigen activation. 
Nivolumab blocks the binding of PD-1 and PD-L1 on tumour 
cells to prevent T-cell inhibition, thus amplifying the T-cell 
activation, which in  turn targets tumour cells.12 However, this 
release of T-cell suppression can at times be uncontrolled and 
unchain a course of events that leads to an autoimmune process, 
thus causing the adverse effects associated with nivolumab.13

Generally, around half of AIHA cases are idiopathic.14 When 
a cause is known, it is usually an underlying malignancy, autoim-
mune disorder, drugs or infections.14 Classic laboratory findings 
of AIHA include normocytic or macrocytic anaemia, reticu-
locytosis, low serum haptoglobin levels, elevated LDH level, 
increased indirect bilirubin level and a positive direct antiglob-
ulin test.

When AIHA is found in association with nivolumab, it is 
mostly a warm AIHA and is commonly mediated through IgG, 
although rare cases of C3 mediation have also been observed. In 
almost all cases reported, the patients received nivolumab either 
in the second-line or third-line setting. Usually anaemia mani-
fests early in the treatment, after the first few cycles of nivolumab 
as shown in table 3. Beside our case, where patient developed 
anaemia after 39 cycles, the latest known in the literature is after 
31 cycles in the study by Yuki et al.11 Thus, even if the patient 
tolerates nivolumab without haematologic complications in the 
first few cycles, high suspicion should be maintained for such.

It is speculated that nivolumab may be more strongly asso-
ciated with AIHA compared with ipilimumab as evidenced by 
Kong et al6 where the patient tolerated the latter uneventfully 
despite the presence of prior identified red cell antibodies while 
developing anaemia with subsequent treatment with nivolumab.

AIHA was not observed as a significant side effect of nivolumab 
during the clinical trials. Anaemia was observed in 1.3% of all 

Table 1  Anaemia workup: laboratory testing performed on referral 
to our office

Workup Result

Red blood cell 2.82  m/mcl 

Haemoglobin 8.6  g/dL 

Haematocrit (%) 25.0 

MCV 104 fL 

White blood cell (×103/μL) 10.12  k/mcl 

Platelets (×104/μL) 365  m/mcl 

Reticulocytes, absolute 0.479  m/mcl 

Haptoglobin <10  mg/dL 

Indirect bilirubin (mg/dL) 4.3  mg/dL 

Lactate dehydrogenase (U/L) 648  U/L 

Direct Coombs test (IgG +, C3 negative) 

Bone marrow biopsy Hypercellular bone marrow with erythroid 
hyperplasia, mild dyserythropoiesis and 
megaloblastoid features. No increase in blasts 
was noted

 CT No evidence of new neoplasms. Stable lung 
malignancy

Ig, immunoglobulin; MCV, mean corpuscular volume.

Table 2  Trend of Hb in response to trial of various treatments

Intervention Baseline Hb
2 weeks after 
cycle 39

1 week after start 
of Vit B12

6 weeks after start 
of prednisone 40 mg/
day

3 months after Epo 
Intramuscular (IM) 
was initiated

1 week post initiation 
of prednisone 1 mg/
kg/day

4 months after 
start of rituximab 
and prednisone 80 mg

Hb (g/dL) 11–13 8.6 7.6 8.7 7.8 10.4 14.6

IM, Intramuscular.
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cases in the phase I clinical trial of nivolumab (CA209003) and 
in 8.6% of all cases in the phase II clinical trial (ONO-4538-02).

Due to patient’s uneventful and well-tolerated course with 38 
cycles of nivolumab, reports of PD-1 inhibitors-induced AIHA 
usually occurring in earlier cycles and concern of treatment-re-
lated myelodysplastic syndrome, nivolumab-induced AIHA was 
initially low on differential of patient’s primary oncologist before 
he saw us. We believe that the dysplasia observed in the marrow 
was a result of the haemolysis, which combined with the absence 
of cytogenetic abnormalities or mutations for MDS makes the 
condition less likely. The stated reasons along with haemolysis 
evident on lab tests made us believe that he did not have MDS. 
Coombs test positive for IgG further confirmed autoimmune 
haemolysis as a cause of anaemia in this case. Drugs which have 
been generally associated with AIHA, such as beta-lactam antibi-
otics, cotrimoxazole, ciprofloxacin, fludarabine, lorazepam and 
diclofenac,14 were not relevant in our case.

The mechanism of nivolumab-induced haemolytic anaemia 
is not clear but is likely related to activation of autoreactive T 
cells and B cells, as well as suppression of T-regulatory cells.15 
Recently, a few studies have demonstrated expression of PD-1 
on B cells and its role in B-cell regulation and thus formation 
of autoantibodies.16 17 The presence of drug-induced autoanti-
bodies is one of the most accepted aetiologies of drug-induced 
AIHA.

AIHA secondary to nivolumab has been usually treated with 
high-dose steroids,7 11 and sometimes rituximab as shown in 
table 3.7 Steroids work primarily by inducing immunosuppression 
resulting in reduction of autoantibody production. Rituximab 
was initially reserved for refractory and relapsed cases, however 
Birgens et al have demonstrated increased duration and rate of 
response in Warm autoimmune hemolytic anemia (WAIHA) with 
use of combined steroids and rituximab as first-line treatment.18 

Rituximab is a chimeric monoclonal antibody with affinity for 
CD20-positive B lymphocytes resulting in apoptosis of the cells. 
Depletion of B  lymphocytes leads to reduction in autoanti-
bodies, inflammatory cytokines and T-cell activation.7 In most 
of the cases, the anaemia was responsive to steroids, except for 
Palla et al.8 Nevertheless, clinicians should have a low threshold 
for initiating steroids in patients with suspected nivolumab-re-
lated AIHA, and rituximab could be considered early on as an 
addition to steroids in first-line treatment or as a second-line 
agent in those who fail to respond to steroids.
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Learning points
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determine the safety as well as the timing of its reuse.
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