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Unexpected outcome (positive or negative) including adverse drug reactions

Case report

Pembrolizumab-induced autoimmune haemolytic

anaemia and cholangitis

Harriet Williams @ , Robin Aitchison

SUMMARY

Increasing numbers of patients are now offered
immunotherapy as part of their cancer treatment. These
treatments, while often very effective, have a wide

range of adverse effects that are distinct from those

of traditional chemotherapy regimens. Thyroid disease,
dermatological disease, colitis and pneumonitis are some
of the most commonly reported immune side effects. We
present a case of life-threatening de novo autoimmune
haemolytic anaemia (AIHA) complicated by immune
cholangitis induced by pembrolizumab. An 81-year-old
woman with metastatic melanoma completed a two-year
course of pembrolizumab in August 2018 and sixweeks
|ater presented to hospital with jaundice. Admission
haemoglobin (Hb) was 91 g/L, rapidly decreasing to 31gl/L,
at which point she required admission to the intensive
care unit. AIHA is a rare but potentially life-threatening
complication of checkpoint inhibitors and should be
considered in patients presenting with anaemia during or
after immunotherapy treatment.
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BACKGROUND
Immune checkpoint blockade with programmed
cell death (PD-1) antibodies (pembrolizumab and
nivolumab) has in recent years vastly improved the
treatment of metastatic melanoma and is now used
increasingly in the treatment of other solid tumours
and haematological malignancies.'™

Though undoubtedly a major advance in treatment,
these new therapies are increasingly recognised as
having a side effect profile quite different from that
of standard myelosupressive chemotherapy. We now
report a case of life-threatening de novo autoimmune
haemolytic anaemia (AIHA) with cholangitis induced
by pembrolizumab, a humanised IgG4 monoclonal
antibody. This treatment promotes apoptosis of
tumour cells by targeting the PD-1 transmembrane
protein on cytotoxic T cells, thereby preventing
peripheral immune tolerance. Such therapies can
have multisystem adverse effects and haematological
immune-related adverse events (irAEs) are increas-
ingly recognised and are potentially life threatening. A
recent observational study suggested that neutropenia,
immune thrombocytopenia and AIHA are the most
common types of haematological irAEs.*

CASE PRESENTATION
Here, we present a case of de novo pembroluzimab-
induced haemolytic anaemia occurring in associa-
tion with immune cholangitis

An 81-year-old woman was diagnosed with a
melanoma on her left arm (pT4a) in 2014. This was

initially treated surgically with a wide local excision
and lymph node clearance of the left axilla.

She developed in transit metastases in the left
axilla twoyears later and had a repeat excision.
Subsequent imaging revealed multiple bilateral
pulmonary nodules in keeping with metastatic
disease. She commenced pembrolizumab as first-
line systemic therapy in August 2016, at a dose
of 140mg every threeweeks. This was increased
to 150mg from May 2018. During treatment, she
developed asymptomatic radiological cholecystitis
which was assumed to be immunotherapy-related
but no other obvious adverse effects.

She completed a two-year course of pembroli-
zumab in August 2018 with imaging at that time
showing a minor increase in the size of several
retroperitoneal lymph nodes but no evidence of
pulmonary, liver or subcutaneous metastases, indi-
cating an almost complete radiological response to
treatment.

Six weeks later, she was admitted to hospital with
a one-week history of jaundice and lethargy and a
three-week history of anorexia, upper abdominal
pain and nausea.

INVESTIGATIONS

On arrival, her haemoglobin (Hb) was 91 g/L, with
a normal white cell and platelet count. Her alkaline
phosphatase (ALP) and total bilirubin levels were
both raised. Findings of a CT scan of the chest,
abdomen and pelvis were consistent with cholan-
gitis, and she was initially treated with intravenous
antibiotics. Imaging also revealed an 8 mm left axil-
lary lymph node and enlarged left supraclavicular,
coeliac and para-aortic lymph nodes as well as non-
specific lung nodules and a small volume of pelvic-
free fluid. Two days after admission, she became
acutely hypoxic, requiring high-flow nasal oxygen
and admission to the intensive care unit (ICU). A
repeat full blood count revealed a Hb of 39 g/L. with
raised lactate dehydrogenase (LDH) and bilirubin
levels.

DIFFERENTIAL DIAGNOSIS

Haemolysis was immediately suspected due to the
acute drop in haemoglobin, and initial investiga-
tions supported this with an LDH level of 1176
U/L, a bilirubin level of 164 umol/L and a blood
film showing red cell agglutination. The diagnosis
was confirmed with a monospecific direct antiglob-
ulin test (DAT) and was positive (44) both for C3d
and IgG. Subsequent reticulocyte count was 8.9%.
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Further analysis of the hyperbilirubinaemia showed that there
was an increase in both conjugated (335 pumol/L) and uncon-
jugated bilirubin (181 pumol/L), indicating that haemolysis was
not the only pathological process causing the rise in bilirubin.
MR cholangiopancreatography was suggestive of acalculous
cholecystitis and subsequent MRI of the liver showed diffuse
gallbladder thickening and intrahepatic and extrahepatic biliary
thickening compatible with an additional diagnosis of immuno-
therapy induced cholangiopathy.

TREATMENT

The patient was started on a four-day course of intravenous
methylprednisolone and received six units of red cells over
24 hours, via a blood warmer. Three days after admission to
ICU, Hb was 96g/L, LDH was 392 U/L and bilirubin had risen
to 561 umol/L.

OUTCOME AND FOLLOW-UP

After fourdays in ICU, the patient was discharged to the haema-
tology ward and continued on a weaning dose of oral predniso-
lone. In total, she received 12 units of red cells. Her admission
was complicated by pseudomonas bacteraemia for which she
completed a course of broad-spectrum antibiotics. She was
discharged on prednisolone, and threemonths later was well
off steroids with a Hb of 110g/L although she still had grade
one liver dysfunction with an ALP of 180. Four months after
discharge, her haemoglobin and liver function tests normalised,
and she has been well since then and has returned to a predisease
level of functioning. Using the Eastern Cooperative Oncology
Group score, her current performance status is zero.’

DISCUSSION

PD-1 inhibition has revolutionised the treatment of some malig-
nancies and allowed some patients with metastatic disease to
have prolonged periods of progression-free survival.>? Inhibiting
the body’s immune regulatory mechanisms is a potent cancer
therapy but also can result in adverse effects due to the acti-
vation of a widespread immune response.® ” Predicting which
patients will be affected is currently impossible, and the severity
of immune adverse effects can vary from minor side effects such
as fatigue, pruritus and diarrhoea to life-threatening immune
reactions, as described above.

Pembrolizumab has been shown to be an effective treatment
for metastatic melanoma, but the vast majority of patients
receiving it will experience minor immune-related side effects.
In the KEYNOTE-001 phase 1b trial, 86% of patients experi-
enced an adverse effect, with 17% of patients experiencing a
grade 3 or 4 adverse effect which may necessitate cessation of
treatment.”

The number of reported cases of pembrolizumab-induced
AIHA is relatively small, but AIHA is an increasingly recognised
serious immune haematological effect of checkpoint blockade
generally, with some suggestion that it is more commonly asso-
ciated with PD-1 and PD L1 inhibitors, such as nivolumab
and pembrolizumab, than with CTLA4 inhibitors such as
ipilimumab.’

Patients with immune checkpoint inhibition ATHA may be
DAT positive (IgG and/or C3d) or DAT negative,'® with some
cases being reported in patients known to have a positive DAT
before initiation of immunotherapy.'’ More research is needed
to understand the significance of this and identify whether
a positive DAT could be a reliable predictor of the develop-
ment of AIHA during immunotherapy treatment. In addition,

pre-existing immune haemolysis may worsen when cancer is
treated with immunotherapy.'?

The mainstay of treatment of checkpoint inhibition-related
AIHA is with glucocorticoids, and the majority of cases require
red cell transfusions to correct anaemia initially. Other immune
modulatory drugs, such as the anti-CD20 molecule rituximab,
have been used to good effect.’>™*

A recent case series of immune checkpoint inhibitor-associated
haemolytic anaemia found that the median time from lowest Hb
to partial or complete recovery was 47 days which is comparable
to our case. Half of the patients experienced an additional irAE,
as was also the case with our patient who also developed immune-
related cholangiopathy. Interestingly, 50% of the patients in this
case series were rechallenged with immunotherapy with only
one experiencing a recurrence of AIHA, suggesting that therapy
could be cautiously reintroduced if appropriate.'”

Hepatotoxicity is a relatively common irAE, affecting
59%-10% of patents treated with checkpoint inhibitors.'® It most
commonly takes the form of hepatocellular damage with a resul-
tant transaminitis rather than cholestasis as described here.'” '
Diagnosis of immune mediated liver injury may be delayed due
to the need to rule out metastatic invasion, biliary obstruction
and infective aetiologies before initiating corticosteroids or
other immune modulatory drugs.

Checkpoint inhibitor-associated cholangitis may be associated
with clinical and pathological features distinct from other infec-
tive or immune aetiologies of cholangitis. Typical radiological
findings may include extrahepatic and intrahepatic duct dilata-
tion, gallbladder wall thickening and bile duct hypertrophy, with
varying stages of bile duct injury and ductopenia. Liver biopsy
may show CD8-positive T cell infiltration. Response to corti-
costeroids has been described in one case series of nivolumab-
induced cholangiopathy as poor to moderate."

Learning points

» Educating physicians about immune-related side effects is
paramount as both oncologists using these drugs and other
specialists including haematologists and hepatologists need
to be aware of these serious complications.

» Immune-related side effects may occur during and shortly
after the end of immunotherapy treatment.

» Assessing a jaundiced patient on immunotherapy may be
difficult as there may be more than one immune mediated
cause of hyperbilirubinaemia in these patients.

» Pretreatment direct antiglobulin testing may identify some
patients at high risk of developing autoimmune haemolytic
anaemia, but additional research is needed.

» Further research should focus on identifying individuals who
may be at particularly high risk of experiencing immune
adverse effects and optimising treatment strategies for these
patients.
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