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Abstract
Autoimmune haemolytic anaemia (AIHA) is a rare immune-related adverse event and appears 
to be more common with anti-PD1/PDL1 than anti-CTLA4. Little is known about the safety of 
re-treating with anti-PD1/PDL1 or changing to anti-CTLA4. We present a case of grade 4 AIHA 
due to nivolumab (PD1-inhibitor) treatment in a patient with melanoma for adjuvant setting 
after surgery and the safeness of subsequent treatment with ipilimumab (anti-CTLA4). After 
the remission of AIHA with steroids, ipilimumab was started with the rationale of its different 
mechanism of action. Fortunately, AIHA did not recur. The mechanism by which checkpoint 
inhibitors cause AIHA is likely by augmenting or redirecting immune surveillance, especially 
by activating pre-existing red blood cell autoantibodies, but further studies must be done. To 
our knowledge, this is the first case published in the literature with the change of immuno-
therapy treatment to anti-CTLA4.
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Introduction/Background

Immunotherapy has been an emerging treatment since 2015, and it is currently being 
used to treat many types of cancer with particular side effects different from those of 
chemotherapy. Tumours can evade normal immune surveillance by several mechanisms 
including upregulation of immune checkpoint molecules such as PD1 and PD ligand 1 or 
CTLA4.

Nivolumab is a fully human IgG4 monoclonal antibody which binds to and blocks the acti-
vation of PD1 as a checkpoint inhibitor (CPI). This release of check on the immune system can 
also trigger a reaction against the body’s own tissues leading to autoimmune adverse effects 
such as pneumonitis, hepatitis, colitis, hypophysitis, arthritis, or nephritis, which are the most 
known side effects that appear in between 20 and 30% of the patients [1].

Autoimmune haemolytic anaemia (AIHA) has been described as a very uncommon 
immune-related adverse effect. We present a case of AIHA in a patient treated with nivolumab 

for adjuvant setting after melanoma surgery and treated later with ipilimumab, a fully human 
IgG1k against CTLA4, without reproducing this type of toxicity.

Case Report

A 62-year-old male was diagnosed with BRAF-negative stage IVa completely excised 
acral melanoma in February 2019. He was considered for adjuvant nivolumab 3 mg/kg every 
2 weeks [2]. In June 2019, after the third cycle/dose, he presented to the emergency room 
with severe asthenia and fatigue. He claimed not to have shortness of breath, thoracic pain, 
fever, or bleeding episodes. Physical examination showed mild conjunctival jaundice. The 
rest of the clinical examination was unremarkable. Routine laboratory tests showed 5.8 g/dL 
haemoglobin levels, 1,200 absolute neutrophil count, indirect hyperbilirubinaemia 2.4 mg/
dL, high lactate dehydrogenase (LDH) 912 U/L, and low haptoglobin <10 (Fig. 1–3). The direct 
antiglobulin test was positive for complement 3d but negative for IgM and IgG.

Our diagnosis was AIHA. Considering that the patient was currently on immunotherapy 
treatment and given the timing association between nivolumab and anaemia, we could 
establish the immune-related adverse event grade 4. The patient had not started other 
concomitant medications associated with AIHA, so we concluded it could be reasonably 
related to nivolumab.

We started treatment with a high dose of methylprednisolone (1 mg/kg) and 3 red blood 
cell transfusions. After 4 days, the haemoglobin levels raised to 9.5 g/dL, the bilirubin levels 
became normal, and LDH levels took a bit longer to normalize (Fig. 1–3). The patient was 
feeling well, so he was discharged from the hospital with a slow descending dose of cortisone. 
We decided to stop adjuvant treatment and start controls.

The first recurrence was detected after 1 year. He came with skin metastases, and CT 
scans showed one unique 6-mm temporal cerebral lesion. He underwent radiosurgery with 
complete response. Despite having suffered a CTCAE grade 4 immuno-related event, we 
thought to give a chance with ipilimumab (anti-CTLA4) as it was another mechanism of action. 
The first cycle was given at 1 mg/kg and next at 3 mg/kg. No immune-related adverse events 
were found during the treatment. Four weeks after the fourth cycle of ipilimumab, abdominal 
adenopathies and new skin metastases appeared.

In August 2020, he started second line with fotemustine 80 mg/m2 every 2 weeks. 
After 7 cycles, a PET scan was performed with partial response only, persisting one skin 
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Fig. 1. Evolution of lactate dehydrogenase 
levels.

Fig. 2. Evolution of bilirubin levels.

Fig. 3. Evolution of haemoglobin levels.
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metastasis in the pretibial zone. In December 2020, he received surgery of the unique 
active focus on the skin with free margins. He continued with fotemustine every 3 weeks 
for better tolerance. In the last follow-up in April 2021, PET scan showed complete meta-
bolic response.

Discussion

Novel immunotherapies such as anti-PD1 and anti-PDL1 can induce immune-related 
adverse events (irAEs) that can involve all organs. Haematological irAEs are rare and not 
extensively described in the literature.

A recent observational study by Delanoy et al. [3] found that the frequency of haemato-
logical irAEs associated with anti-PD1 and anti-PDL1 is low, mostly appearing as neutropenia, 
haemolytic anaemia, and thrombocytopaenia. Although grade 2 or worse have been described 
in <1%, those were serious and/or life threatening.

There are few case reports in the literature, 10 with nivolumab and 3 with pembroli-
zumab. We have performed a review of the literature and compared our case report to others 
published since the moment about solid tumours.

In the largest review published, a total of 68 cases were identified in the database of the 
Food and Drug Administration (FDA), 43 were associated with nivolumab, 13 with pembro-
lizumab, 7 with ipilimumab, and 5 with atezolizumab. Cases were included until March 
2018, but a few of them have been published. Thus, AIHA is a rare but potentially serious 
adverse effect. Although the precise frequency is unclear, the estimated incidence of AIHA 
induced by CPI is <0.1%. It seems to be more common with anti-PD1 and anti-PDL1 than 
with anti-CTLA4, and apparently its frequency is not related to the underlying malignancy 
[4].

Drug-induced AIHA may be either “warm” or “cold” depending on the temperature at 
which the autoantibodies become active. Warm AIHA is generally mediated via IgG or via 
C3, and the autoantibodies are active at temperatures >37°C. Cold AIHA is mediated via IgM 
activation, and the autoantibodies are active at temperatures of 0–4°C. AIHA after nivolumab 
therapy appears to be warm and is commonly mediated through IgG or C3 which was our 
case, but there are others published with IgG positive alone or both [5].

In addition, Michot et al. [6] found bone marrow failure in 3 cases of nivolumab therapy 
for melanoma, suggesting a central origin for immune-related cytopaenia as well. We do not 
think that this is our case, but physicians should suspect bone marrow suppression in some 
cases when pancytopaenia appears because AIHA has been described together with bone 
marrow aplasia [7]. Then, a bone marrow biopsy needs to be done.

The diagnosis of AIHA is made through laboratory findings. In our case, a decrease in 
haemoglobin, indirect hyperbilirubinemia, elevated LDH, and reduced haptoglobin were 
found. Coomb’s test was positive for complement 3d but negative for IgG, according to most 
of the cases reported in the literature [3, 4].

Clinical guidelines recommend corticosteroids as the treatment of choice in AIHA. In 
refractory cases, rituximab with or without intravenous immunoglobulins may be useful 
[3, 4].

First-line treatment choice was high-dose prednisolone, generally 1 mg/kg, which 
required to be increased up to 1.5–2 mg/kg if the response is insufficient. Starting with 
high-dose pulse methylprednisolone (1,000 mg/24 h per 3 days) has no evidence of better 
outcomes [3]. Treatment with rituximab associated with corticosteroids has also been 
reported [3]. Generally, anaemia responded fairly well to steroids, but it could be fatal, as 
in the cases described by Palla et al. [8], where despite increasing the dose of steroids, the 
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patient expired due to respiratory failure, and Tanios et al. [4], where the patient developed 
bradycardia and cardiac arrest [9].

AIHA can occur at any time with nivolumab, so clinicians should be aware of it even if the 
patient has not suffered any haematologic events previously [8]. The median time between 
initiation of anti-PD1 or anti-PDL1 and occurrence of haem-irAE is 10 weeks, with a range 
between 2 and 78 weeks [3, 4]. Our patient developed AIHA 7 weeks after the immunotherapy 
initiation, according to previous cases reported.

For patients with a history of mild AIHA diagnosis or a positive Coombs test without 
haemolysis, CPIs could probably be considered under special precautions and monitoring [4] 
assuming that in some cases, oral corticosteroids may be needed for recurrence especially if 
detected early by haemoglobin decrease in the routine blood tests as these patients should 
be monitored as a precaution [7].

After the remission of the AIHA with steroids, we started treatment with ipilimumab, an 
anti-CTLA4, based on the proven efficacy of this CPI in metastatic melanoma and due to its 
different mechanism of action compared to nivolumab. AIHA did not recur, and these data 
may provide some support for the safety of CPI in patients who have had haematological 
toxicities after anti-PD1/PDL1.

Schwab et al. [10] re-challenged a patient with ipilimumab and nivolumab, and the patient 
redeveloped AIHA. Conversely, Tardy et al. [11] re-challenged the patient with nivolumab 
without recurrence of AIHA.

The mechanism by which CPIs cause AIHA is likely by augmenting or redirecting 
immune surveillance, especially by activating pre-existing red blood cell autoantibodies. 
This mechanism of action is different from other drug-induced AIHA. It is speculated that 
CPIs cause a random activation of the immune system resulting in the formation of auto-
antibodies, activation of T‐cell clones, and diminishing the function of regulatory T cells 
[12].

Conclusions

Haematological irAEs induced by anti-PD1 or anti-PDL1 are rare and appear to be more 
common with anti-PD1/PDL1 than anti-CTLA4. The estimated frequency of AIHA is <1% of 
all immune-related side effects, but physicians should be aware because it often appears in a 
severe form.

Indications of re-challenge with immunotherapy remain unclear. It could be reasonable 
using anti-CTLA4 such as ipilimumab after a haematological irAE associated with anti-PD1/
PDL1 in metastatic melanoma, and our case report supports its safety. Ipilimumab is not free 
from AIHA risk but it is lower.
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