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Abstract

The recent introduction of immune checkpoint inhibitor therapy with anti-
PD-1 agents has shown encouraging responses in gastrointestinal oncology.
However, it is also known to possibly result in uncontrolled T cell autoreactivity,
leading to a broad range of immune related adverse events.

We present a patient who developed sequential immune-related
hematologic and hepatic complications following pembrolizumab therapy for
metastatic colon cancer. In particular, we describe in detail the histopathologic
and immunohistochemical findings in the liver and bone marrow, adding to the
spectrum of morphological changes which may be observed in association with
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PD-1 inhibitor therapy.

The report also highlights the occurrence of these adverse reactions even
after discontinuation of immunotherapy, eventually resulting in the death of the
patient.
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Case Presentation

An 85-year-old man was diagnosed in October 2017 with
adenocarcinoma of the colon ascendens. He underwent right side
hemicolectomy. Pathological examination of the specimen revealed a
colon adenocarcinoma NOS with UICC stage IIIA (pT3, pN1a (1/19),
pMO, L1, VO0), MSI-H. Fourteen months later, in December 2018,
surveillance computed tomography (CT) findings showed multiple
enlarged retroperitoneal and para-aortic lymph nodes. Subsequently
performed lymph node biopsies confirmed metastatic infiltration of
colon adenocarcinoma. The patient was subsequently treated with
nine cycles of pembrolizumab (200mg every three 3 weeks) from
December 2018 to June 2019.

Two weeks after completion of the ninth cycle of pembrolizumab,
the patient was hospitalized due to severe febrile neutropenia with
an absolute neutrophil count (ANC) of 0/pl. The serological markers
for hepatitis A, B, C, HSV and CMV were tested negative. Blood
and urine cultures performed were negative. Bone Marrow (BM)
aspiration and trephine biopsy findings are described in detail below.
Pembrolizumab was discontinued. The patient was subsequently
treated with meropenem (1g daily), Granulocyte Colony-Stimulating
Factor (G-CSF) (34 million IU per day) and high-dose oral prednisone
(100mg daily). After 4 weeks he had recovery of his neutrophil count
with ANC of 2500/pL. Other blood counts were within the normal
limits.

In early August the patient was diagnosed with invasive
pulmonary aspergillosis based on serum Aspergillus galactomannan
antigen by enzyme immunoassay (index 1.10) combined with bilateral
pulmonary infiltrate on CT images. Intravenous voriconazole
followed by oral therapy was initiated. Prior to voriconazole therapy
the liver transaminases were mildly elevated with an aspartate

aminotransferase (AST) level of 36U/L (normal range: <35U/L)
and an alanine aminotransferase (ALT) level of 117U/L normal
range: <45U/L). After 10 days of treatment with voriconazole, the
transaminases peaked and then gradually decreased with dose
reduction of voriconazole (Figure 1). Seven weeks later voriconazole
was terminated as his symptoms improved and his CT chest showed
a marked resolution of pre-existing aspergillosis associated lesions.

The patient was readmitted in early October for abrupt
elevation of liver enzymes with serum ALT 335U/L, AST 452U/L,
and total bilirubin 6.3g/dl. The Antinuclear Antibody (ANA) was
borderline positive with a few nuclear dots with a titer of 1:160. Anti-
mitochondrial antibody, anti-smooth muscle antibody, anti-liver-
kidney-microsomal antibody were negative. The serological markers
for hepatitis A, B, C, HSV, EBV and CMV were negative. Persistent
elevation of liver enzymes raised a suspicion of pembrolizumab-
associated hepatitis (Figure 2), a liver biopsy was subsequently
performed. Additionally, an isolated thrombocytopenia was noticed
with a platelet count of 79/nl (normal range 140-360/nl), for which
BM biopsy was repeated. Liver biopsy and BM biopsy findings are
described in detail below. The Patient received high dose corticosteroid
and mycophenolate for suspected pembrolizumab induced severe
hepatotoxicity. Despite this intense immunosuppression, the
patient’s Liver Function Test (LFT) showed no improvement. Patient
gradually deteriorated and died three weeks later due to fulminant
hepatic failure.

Histopathological findings

BM findings of July 2019 (first biopsy 6 months after
initiation of pembrolizumab): BM aspirate and the trephine
biopsy from posterior superior iliac spine revealed normocellular
marrow with severe reduction of mature neutrophils. It revealed
a maturation arrest at the promyelocyte stage. Erythroid cells
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Figure 1: Graph showing trend of serum transaminase levels during voriconazole therapy. Voriconazole therapy was started with a loading dose of 6mg/kg every
12h i.v on the first day, followed by a maintenance doses of 200mg p.o twice a day. On August 20, 2019 voriconazole dose was reduced to 100mg p.o twice a day.
AST: Aminotransaminase; ALT: Alanine Aminotransaminase.
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Figure 2: Graph showing trend of Liver function tests prior to and during admission for immune-related hepatitis.
AST: Aspartate Aminotransaminase; ALT: Alanine Aminotransaminase; AP: Alkaline Phosphatase; T. Bilirubin: Total Bilirubin.

showed mild dyserythropoiesis and megakaryocytes were normal  portal infiltration of CD3* and CD8* lymphocytes, while fewer CD4*
in number, morphology and distribution. Flow Cytometric (FC)  and occasional CD20* lymphocytes were detected (Figure 4).
immunophenotypic studies revealed an increased population of
polyclonal T-lymphocytes. Immunohistochemical analysis on
trephine showed an admixture of CD3, CD4 and CD8 positive
interstitial T cells, which were considered as reactive (Figure 3).

Second BM biopsy of October 2019 (9 months after
initiation of pembrolizumab): Trephine biopsy in the setting of
thrombocytopenia showed a hypercellular marrow (70% Cellular)
with trilineage hyperplasia. There were a few foci of non- caseating

Liver biopsy of October 2019 (9 months after initiation of  granulomas with reactive lymphocytosis. Immunohistochemistry
pembrolizumab): Liver biopsy of the patient showed a pattern  revealed that the lymphocytes were predominantly CD3* and CD8*
of acute lobular hepatitis. Numerous foci of lymphohistiocytic T cells along with a very few CD4* T cells and CD20 B* cells (Figure
lobular inflammation with scattered neutrophils, patchy necrosis  5). FC done on a BM aspirate also showed a similar phenotype an
and acidophilic bodies was observed. There were many non- increased population of CD3*and CD8* lymphocytes.
caseating small and large granulomas. Portal areas showed a
mixed inflammatory infiltrate. Occasional plasma cells were seen.
Additionally bile ductular proliferation, focal bile duct injury, mild Immune-Related ~ Adverse Events (irAEs) caused by
venular endothelitis and mild hepatocellular cholestasis were noted. ~ pembrolizumab monotherapy is known to occur less frequently and
Immunohistochemistry demonstrated the predominant lobular and  are often less severe compared are combination therapy with either

Discussion

Submit your Manuscript | www.austinpublishinggroup.com Ann Hematol Oncol 8(6): id1349 (2021) - Page - 02



Supari D

Austin Publishing Group

lymphocytic infiltrate (200x).

Figure 3: Histopathological findings in bone marrow at 6 months after initiation of pembrolizumab. A) Hematoxylin-eosin staining of trephine biopsy demonstrating
a normocellular marrow with severe reduction of mature neutrophils (400x). B-D) Immunohistochemical stains for CD3, CD4, and CD8 showing T cell predominant

Figure 4: Histopathological changes in the liver biopsy at 9 months after initiation of pembrolizumab. A) Lobular hepatitis pattern with numerous foci of
lymphohistiocytic lobular inflammation (arrows) (100x). B) Small and large non-caseating granulomas (arrows) (200x). C-F) Lobular and portal inflammatory
infiltrates predominantly consisted of CD3* and CD8* lymphocytes, while fewer CD4* and occasional CD20* lymphocytes were seen (100x).

anti-CTLA-4 or other anti-PD-1 agent. Severe grade irAEs caused by
anti-PD-1 monotherapy have a low incidence, ranging from 5% to
8% [1]. A meta-analysis of 19217 patients across 112 trials showed
very low fatality rates of 0.36% among patients treated with anti-PD-1
monotherapy [2].

Immune-related hematological adverse events are amongst the
rare complications of anti-PD-1 agents. A recent meta-analysis of 26
studies containing 5088 patients treated with anti-PD1 monotherapy
reported an overall incidence of neutropenia and thrombocytopenia
aslowas 1% and 2% respectively [3]. The exact mechanism of Immune
Checkpoint Inhibitors (ICPI) induced BM toxicity is unknown, a T
cell mediated effect and an antibody driven process is proposed [4].
The striking feature in this case during neutropenia was a marked
increase in all T-cell subsets (CD3*, CD4*, and CD8* cells) on FC
and a T-cell-predominant lymphocytic infiltrate in trephine biopsy.
These findings in the absence of ANA suggest a T-cell mediated
immune toxicity, which was supported by a good clinical response to
G-CSF and corticosteroid.

Immune mediated thrombocytopenia is most likely to occur
within the first 12 weeks of initiation of ICPI. Similar to our case,
few reports describe a delayed onset of thrombocytopenia after
discontinuation of the treatment [5,6]. Our literature search revealed
that granulomatous reactions have been documented in the lung,
liver, skin, mediastinal lymph nodes and colon induced by ICPI
[7,8]. To the best of our knowledge this is the first documented case
of granulomatous reaction after PD-1 inhibitor therapy, representing
an ongoing immunologic reaction inducing thrombocytopenia in the
BM.

Hepatic irAEs are commonly observed as asymptomatic
elevations of AST and ALT levels [9]. Severe hepatitis of grade 3-4
is an uncommon but potentially serious toxicity of PD-1 inhibitors,
which has been reported in 2% of CRC patients treated with
pembrolizumab monotherapy [10]. Onset of hepatotoxicity typically
occurs in 5 to 7 weeks of initiation of ICPI therapy [9,11], however
these can be seen as a late toxicity, even after discontinuation of
therapy [12]. In this case we observed as late as 39 weeks post-infusion
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Figure 5: Histopathological changes observed in bone marrow at 9 months after initiation of pembrolizumab. A) Hematoxylin-eosin staining of trephine biopsy

showing hypercellular marrow with granulomas (arrows) (50x). B) Non-caseating granulomas with reactive lymphocytosis at higher magnification (arrow) (200x).
C-F) Immunoprofiling of the BM infiltrating T and B-Lymphocytes. CD3 and CD8 positive lymphocytes are significantly more than CD4 and CD20 positive
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lymphocytes (200x).

of pembrolizumab a mixed hepatocellular/cholestatic pattern of liver
injury with significantly elevated transaminases above 8 folds and
“direct” hyperbilirubindmie as high as 5.9g/dl. Before attributing
these symptoms to PD1 inhibitor therapy clinically, other causes were
considered. The possibility of a voriconazole-related hepatotoxicity
was considered in the differential diagnosis, but thought to be less
likely as there was near normalization of his LFT after its dose
reduction.

The reports on histopathological findings in ICI-related hepatitis
are scare [13-15]. The most commonly described histological pattern
includes lobular hepatitis, zone 3 hepatitis, marked portal lymphoid
infiltrates and variable degrees of hepatic cell necrosis [13,14]. The
liver biopsy of our patient revealed a pattern of acute lobular hepatitis
with non-caseating granulomatous reaction. This pattern has also
been described in a recent case series [15]. A recent study by Zen
et al, focused on the immunophenotype of lymphocyte subsets
and observed a predominance of CD3* and CD8* lymphocytes
on immunostaining in ICPIL Liver biopsy findings of our patient
also showed a predominance of CD3* and 8+ lymphocytes with a
few CD4* and CD20* lymphocytes. Interestingly we also observed
a similar infiltrate of increased CD3* and CD8* T cells along with
granulomatous reaction in his BM biopsy in the clinical setting
of thrombocytopenia. These findings suggest the possibility of an
increased cytotoxic T cell response in organs affected by irAEs
which in turn augment delayed-type hypersensitivity reaction with
granulomatous inflammation.

Most reported cases of immune-mediated hepatitis resolve with
termination of the ICPI or prompt application of immunosuppressive
therapy [16,17]. In contrast, our patient eventually died from a rapid
progression of acute hepatic failure. It might be possible that the
concomitant voriconazole-related toxicity, may have contributed to
the severe deterioration of his liver function.

Conclusion

In conclusion, our reported case contributes to the clinical and
morphological spectrum of irAEs in patients treated with anti-PD-1
agents. Theimmunohistological characterization of the morphological

findings plays an important role in confirming the diagnosis in severe
toxicities associated with ICPIs and can facilitate in rapid initiation
of the appropriate treatment. This case also highlights the delayed
and severe grade immune mediated toxicities of pembrolizumab
monotherapy with a fatal outcome. It illustrates the importance of
clinical surveillance and management even after termination of anti-
PD1 therapy.
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