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Immunosuppression for ipilimumab-related
toxicity can cause pneumocystis pneumonia but
spare antitumor immune control
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Ipilimumab is a standard therapy for advanced melanoma. Severe immune related adverse events occur in up to
30% of patients and require treatment with immunosuppressants such as steroids or the anti-TNFa antibody,
infliximab. We describe two patients with advanced melanoma treated with ipilimumab. Both suffered from severe
immune related side effects and required prolonged immunosuppression with steroids and/or infliximab. Both patients
recovered and in spite of the immune suppression, demonstrate clinical evidence of tumor control. This argues that
distinct immunological effector functions control nosocomial infection and tumor, respectively. To our knowledge,
these are also the first two case reports of pneumocystis pneumonia in this setting.

Introduction

In recent years, immune therapy has become a successful
modality for treating patients with advanced melanoma and
other tumor types.”? Ipilimumab is an anti-CTLA-4 anti-
body that enhances immune response (IR), enabling antitu-
mor patients with advanced melanoma,
ipilimumab has led to increased overall survival when com-

activity.  In

pared to chemotherapy with durable benefit in approximately
20% of patients." Although well tolerated in general, ipilimu-
mab causes immune-related adverse events (irAEs) that are
now well described.” When these irAEs are severe or persis-
tent, the recommended treatment is the use of steroids in the
first line instance and, when this is insufficient, the adminis-
tration of potent immunosuppressants such as infliximab
(anti-TNFa).* The main concern when using immunosup-
pressants is the potential adverse effect on tumor immune
control, leading to worse clinical outcome, although this
seems not to be the case for low-dose steroid treatment.” A
second concern is that iatrogenic immune suppression may
increase the risk of opportunistic infections.®” In our institu-
tion, we have treated 150 patients with ipilimumab for
advanced melanoma. Here we present two cases of patients
treated with immunosuppressants for ipilimumab-related tox-
icity that developed Preumocystis pneumonia.
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Case 1

A 69 y old lady with a history of Chronic Lymphocytic Leuke-
mia (CLL) since 1995, had been treated with chlorambucil, flu-
darabine and a single dose of rituximab to stable disease in 2006.
She was diagnosed with a cutaneous, BRAF wild type (WT) mel-
anoma on the right arm in November 2010 (Stage I1Ib). A senti-
nel lymph node biopsy revealed one isolated micrometastasis and
CLL. No further nodes were involved by melanoma at subse-
quent lymphadenectomy of the right axilla in February 2011.
Two right axillary recurrences were treated surgically. However, a
CT scan performed in July 2011 demonstrated further recurrent
axillary disease and lung metastases. In January 2012, the patient
received two cycles of dacarbazine with progressive disease in the
mediastinum and lung (Fig. 1A). In March 2012, she started
treatment with ipilimumab 3mg/kg and completed four cycles.
She presented with grade 2 diarrhea after the fourth cycle and dis-
ease evaluation by CT scan at that point, showed mixed response.
The diarrhea progressed to grade 3 colitis and in July 2012, the
patient was admitted for assessment and treatment with intrave-
nous steroids. A flexible sigmoidoscopy confirmed the suspected
ipilimumab related colitis; as symptoms did not improve on ste-
roids, the patient received a single infliximab dose (5 mg/kg).
Forty-eight hours later the GI toxicity had dramatically improved
and the patient was discharged with 60 mg of oral prednisolone
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showing involvement 5 out of 14 lymph
nodes and extracapsular spread. Macro-
scopically the nodal recurrence was
deeply pigmented. The patient started
treatment with ipilimumab in March
2014.

After the third cycle, the patient was
treated for grade 3 diarrhea with oral ste-

roids (40 mg prednisolone) with rapid

the left lower lobe compatible with Pneumocystis pneumonia.

Figure 1. Case 1. (A) Enlarged left hilar adenopathy (white arrow); (B) Complete response of the left
hilar node after treatment with ipilimumab; (C) Hazy ground glass opacities in the apical segment of

symptom improvement. In June 2014,
the patient was admitted with peripheral

that was tapered over 12 weeks. The CT scan performed in
August 2012 demonstrated a late response to ipilimumab with
improvement in all sites of disease (Fig. 1B). Concomitantly, her
peripheral count of lymphocytes dropped from 45.000 and has
fluctuated around 10x10E9/1 after December 2012 with platelets
around 100.000 x10E9/l and a stable hemoglobin without
substitution.

At the end of September 2012 she was admitted in hospital
with shortness of breath and hypoxia and a CT scan revealed
ground glass lesions compatible with an atypical infection
(Fig. 1C). A bronchoscopy with bronchial lavage confirmed the
growth of Pneumocystis jiroveci. Treatment with intravenous
cotrimoxazole for 10 d resulted in improvement of the respira-
tory crisis and the patient was discharged on oral cotrimoxazole.
At the last follow up (March 2015), the patient has no evidence
of recurrent melanoma and no progression of her CLL. A signifi-
cant humoral immune defect, diagnosed with a total IgG of
0.4 g/L in February 2013 requires ongoing monthly immuno-
globulin substitution. The patient has had no further episodes of
clinically significant infections and remains on cotrimoxazole

prophylaxis.

Case 2

A 63 y old lady was diagnosed with a cutaneous BRAF WT
melanoma on the right shoulder in November 2011. Initial surgi-
cal excision of the lesion confirmed a superficial spreading mela-
noma, Breslow 3.4 mm, mitotic rate 5/mm?. Wide local excision
and axillary block dissection were performed in February 2014

edema, orthopnoea and shortness of
breath. A CT scan showed bilateral pleu-
ral effusion with inflammatory changes (ground glass) in both
upper lobes. She was diagnosed with a capillary leak syndrome,
assessed as ipilimumab-related. Treatment with high-dose intra-
venous steroids improved the symptoms and the patient was dis-
charged on oral prednisolone. In July 2014, she was admitted for
shortness of breath, chest pain and fever and the CT scan showed
bilateral extensive consolidations with basal predominance
(Fig. 2A). Bronchoscopy with bronchial lavage was positive for
Pneumocystis jiroveci. The patient was treated with cotrimoxazole
with progressive clinical improvement and finally discharged after
1 mo in hospital. Cotrimoxazole prophylaxis continues.

In October 2014, the patient was diagnosed with progressive
disease in the form of lung metastases (Fig. 2B). Follow-up scan-
ning in January 2015 (Fig. 2C) revealed a partial spontaneous
radiological response in the lung metastases in the absence of fur-
ther treatment. The patient presented with blurred vision and at
the same time bilateral intraocular lesions were noted. The ocular
lesions were present within the vitreous and retina in both eyes.
The retinal lesions were pale yellow with a cuff of hemorrhage
and the vitreous lesions had a globular appearance and were pres-
ent throughout the vitreous (Fig. 3A). In contrast to the axillary
disease in 2011 the vitreous lesions were unpigmented at oph-
thalmological assessment, initially raising the suspicion of can-
dida endophthalmitis. Cytology assessment of the vitrectomy
specimens demonstrated metastatic melanoma cells within the
vitreous and no bacterial or fungal growth in culture. Microscop-
ically, inflammatory and lymphocytic changes were seen, in keep-
ing with an unsuccessful immune attack of the melanocytes in the
eye (Fig. 3B). A brain MRI was normal at that time. Palliative
ocular radiotherapy is planned to attempt to retain vision as long
as possible; further immunotherapy is

not planned in light of significant previ-
ous toxicity.

Discussion

Pneumocystis pulmonary infection has

been immunologically characterized in

populations of patients following HIV

Figure 2. Case 2. (A) Bilateral areas of ground glass opacity with consolidation in the right upper
lobe; (B) Pulmonary metastases (white arrow) appeared 5 months after ipilimumab treatment; (C)
Decrease in size of the lung metastases with no current antitumoural treatment.

infection. There is a strong correlation
between the number of CD4™ cells
and risk of Pneumocystis infection and
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therefore prophylaxis is given when
CD4™" cells are <200 cells/wL. This, as
well as the restoration of their immune
system with combined antiretroviral
therapy has reduced the incidence of
Pneumocystis infections.”

The non-HIV Pneumocystis infection
has increased in the past years and trans-
plant and haematological malignancy
patients are the groups at highest risk.”
Patients with solid tumors treated with

immunostimulatory agents can now be

identified as a new atrisk group of
patients, when they require immunosup-

pressants for the management of

Figure 3. Case 2. (A) Fundoscopy showing pale yellow retinal lesions diagnosed of melanoma metas-
tases. (B) Vitrectomy specimen x400 magnification, Papanicolau staining showing melanoma cells
(white arrow) and lymphocytes (black arrow).

immune related toxicity.

Glucocorticoids and infliximab cause
immune suppression through a variety of components involved
in TRs.">"" For immunity against Preumocystis CD4" cells are
essential but other immune cell compartments such as Th1, Th2
and Th17 cells are involved in protection also.'* Both steroids
and infliximab enhance regulatory T-cell (Treg) activity and
inhibit dendritic cells, therefore decreasing their ability to activate
T effector cells. Additional suppression of Thl, Th2 and Th17
will contribute to the higher risk of infection; these cellular sub-
sets are thought to also be inhibited by glucocorticoid treat-
ment.'® It seems that B- cell depletion is also a risk factor for
Pneumocystis pneumonia both through the impairment of antigen
presentation and antibody production.'” Tt has been reported
that steroids have moderate effects on B cells by increasing apo-
ptosis and decreasing the production of immunoglobulins, in our
case 1 compounded by the immunosuppression commonly seen
in patients with advanced CLL. Finally, macrophages are the
important effector cells to clear Preumocystis infection.'* High-
dose glucocorticoids have been associated with an immunosup-
pressive phenotype of macrophages with increased phagocytosis
of apoptotic material and increased expression of IL-10. More-
over, infliximab is able to induce macrophage apoptosis. Glob-
ally, therefore these immunological effects explain the increased
risk of Preumocystis infection after use of high-dose steroids over
prolonged time periods without or with additional anti-TNFa
treatment.

The acquired immune defect, resulting in nosocomial infec-
tion, appears to be distinct from the antitumor IR in both
patients. We have previously shown that ipilimumab allows the
emergence of new T-cell reactivities against melanocytic anti-
gens,'” which are different to pre-existing and presumably inef-
fective T-cell responses. Such a protective T-cell response against

tumor antigens must have been spared by the immunosuppres-
sion, as both patients were able to control nodal (case 1) and
completely (case 1) or at least partially (case 2) metastatic lung
disease.

In case 1 this is particularly surprising in the face of pre-exist-
ing CLL and treatment using T-cell toxic purine analogs and a
single dose of anti-CD20 immunotherapy before 2006 likely
contributed to the overall immune compromise. Both melanoma
and CLL remain clinically controlled since July 2012, in the face
of a persistent humoral immune defect requiring maintenance
immunoglobulins at monthly intervals.

In case 2 the pulmonary recurrence occurred at 7 mo post first
dose of ipilimumab. The spontaneous partial regression of lung
metastases argue for an ongoing attempt of the patient’s immune
system at tumor control. While cytologically and ophtalmologi-
cally there was evidence of an inflammatory and lymphocytic
response, tragically this has not been successful at preventing
recurrence in both eyes. We speculate that this may be the reflec-
tion of an immune-privileged site.

Immunostimulatory agents are coming into wider use out-
side of clinical trials in the form of anti-CTLA4 and anti-PD-1/
PD-L1 antibodies. While in our cohort only 2/150 patients
developed nosocomial infections, it is important to recognize
this complication in those patients requiring prolonged steroid
use or anti-TNFa treatment. Prophylaxis with cotrimoxazole
offers a low-risk approach for primary prophylaxis in high-risk
patients.
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