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Abstract hemorrhage with subcapsular renal hematoma and large
Background: lbrutinib is an irreversible inhibitor of Bruton hemothorax secondary to Ibrutinib.

tyrosine kinase (BTK) which is FDA approved for

treatment of chronic lymphocytic leukemia (CLL) and Case Presentation: An 85-year-old male with history of
multiple other B-cell lymphoproliferative disorders. CLL started on a reduced dose of ibrutinib presented with
Ibrutinib therapy is associated with increased risk of acute onset left sided flank pain and dyspnea. He was found
bleeding. We report an unusual but life-threatening case of to have bicytopenia with acute anemia, thrombocytopenia,
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and acute kidney failure. Imaging revealed moderate to
large left sided pleural effusion and a renal mass concerning
for renal neoplasm. He underwent thoracentesis revealing
hemothorax. The patient was managed conservatively with
intravenous hydration for his acute renal failure, blood
transfusions and pain medications. His pain resolved; blood
counts eventually stabilized and he was discharged from the
hospital. The renal mass was later diagnosed as a large
subcapsular renal hematoma after further review by another
radiologist who determined that the Hounsfield unit of the

mass was consistent with blood.

Conclusions: This case illustrates a case of life-threatening
hemorrhage that required hospitalization after 2 weeks of
initiation of ibrutinib. Hemorrhage can occur despite
reduced dose, and can result in hemorrhagic pleural
effusion and bleeding in solid organs like the kidney. The
presence of sudden large masses in a solid organ in a patient
on ibrutinib should elicit the differential of intra-organ
hemorrhage. Initiation of ibrutinib should be done

cautiously, especially in elderly patients.

Keywords: ibrutinib, CLL, hemorrhage, hemothorax,

thrombocytopenia, renal hematoma

1. Introduction

Bruton’s tyrosine kinase (BTK) is a downstream component
of the B-cell receptor (BCR) involved in normal
differentiation, survival and proliferation of peripheral B
cells as well as participation in platelet activation signaling
pathways [1-3]. BTK is an important factor to the survival
of malignant B cells, making it an ideal target in CLL
therapy. Ibrutinib is a potent and irreversible BTK inhibitor
that covalently binds to the active site of BTK and has
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received US FDA approval as a first line treatment for

chronic  lymphocytic  leukemia/small
lymphoma (based on RESONATE-2 trial) [4] It is also

approved for several B cell malignancies like treatment

lymphocytic

naive Waldenstrom’s macroglobulinemia [5, 6], relapsed
mantle cell lymphoma [7] and relapsed/refractory marginal
zone lymphoma [8]. Multiple studies are currently ongoing
in different hematologic malig-nancies and solid tumors,

and use of Ibrutinib might further expand in future.

Ibrutinib is associated with increased risk of bleeding
compared to other chemotherapy regimens due to inhibition
of BTK and TEC tyrosine kinase leading to decreased
platelet activation. The hemorrhage associated with
ibrutinib varies from mild to severe. We report a case of
severe hemorrhage in a patient with CLL who was not on
prior anti-platelet therapy or anticoagulation. He presented
just two weeks after initiating reduced dose of ibrutinib
with grade 3 ibrutinib-associated hemorrhage involving

subcapsular renal hematoma and hemothorax.

2. Case Presentation

An 85-year-old Caucasian male with active comorbidities
of hypertension, hyperlipidemia, stage 3c chronic kidney
disease, had a diagnosis of chronic lymphocytic leukemia
(CLL) Rai stage | with symptomatic diffuse adenopathy.
FISH for CLL was positive for trisomy 12 and deletion of
13g14.3, negative for deletions of 6g, ATM and TP53. He
was initiated on ibrutinib at a reduced dose of 280mg daily
(instead of standard 420mg daily) to treat his CLL. The
dose reduction was recommended due to the patient's
concerns about side effect profile. He reported significant
reduction in his cervical lymph nodes size after starting
ibrutinib. Two weeks after ibrutinib was initiated, he

presented to the emergency department with acute onset,
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non-traumatic severe 10/10 left sided flank pain, increased
dyspnea, nausea, and progressive weakness. He was in
acute hypoxic respiratory failure with new oxygen
requirement of 2 LPM by nasal cannula. Initial laboratory
findings revealed acute anemia with hemoglobin 8.1 g/dL

from baseline of 12 g/dL, acute on chronic
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thrombocytopenia with platelets 55 x 10%/uL from baseline
of 110 x 10%uL, worsening leukocytosis at 99.5 x 10%/uL
from baseline of 18 x 10%pL. Urinalysis with 6-10
RBCs/HPF, and 1+ blood. In addition, he developed acute
kidney failure with a rise in creatinine up to 1.82 mg/dL

(Baseline Creatinine was 1.5mg/dL).

Figure 1: XR chest on admission- large left pleural effusion.

\___/

Figure 2: CT chest without IV contrast showing large left pleural effusion with passive atelectasis in the left lower lobe
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Chest X-ray revealed moderately large left pleural effusion
with volume loss in the left lung secondary to atelectasis
associated with the pleural fluid (Figure 1). He was then
admitted for further management. CT of the chest without
contrast confirmed moderately large left pleural effusion
with atelectasis in left lower lobe (Figure 2). CT abdomen
and pelvis without contrast obtained on admission revealed
a perinephric opacity with proximal obstruction of the left
kidney near the ureteropelvic junction with perinephric
stranding concerning for infection versus lymphomatous
infiltration (Figure 3 and 4). His ibrutinib was held at the
time of admission. His anemia worsened on day 1 of his
hospitalization, his hemoglobin dropped to 5.7 g/dL which
led to transfusion of three units of packed red blood cells.
Haptoglobin was normal, indicating a non-hemolytic
process. Lactate dehydrogenase (LDH) was mildly elevated
to 287 U/L (Ref range: 125-243 U/L). During his hospital

stay on day 2 and 3, he had worsening thrombocytopenia
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with platelets dropping to 41 x 10%/uL. Further laboratory
testing showed D-dimer elevated at 7403 ng/mL, fibrinogen
and prothrombin time were within normal limits. He was
initiated on prednisone 1mg/kg daily for possible
autoimmune thrombocytopenia on day 3. His workup for
thrombocytopenia showed negative platelet antibody and
cold agglutinins. Platelet aggregation studies were unable to
be performed due to insufficient platelet quantities.
Additional anemia work up revealed multifactorial anemia
with iron deficiency (Serum Iron: 18 pg/dL; TIBC: 195
pg/dL; Iron saturation: 9%; Ferritin: 102.8 ng/mL).
Reticulocyte panel showed low reticulocyte count at 3.54%,
corrected at 1.4%, absolute reticulocyte count at 78 x 10%/L
(Ref range: 22-101 x 10%L) and a reticulocyte index at 1.51
indicating a hyperproliferative state. His upper and lower
endoscopy was negative without stigmata of active
gastrointestinal

bleeding identified, H. pylori

immunohistochemical stains were negative.

Figure 3: CT abdomen without IV contrast showing markedly enlarged left kidney with stranding in the soft tissues

surrounding it.
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Figure 4: The CT of chest / abdomen and pelvis was done without 1V contrast (due renal failure) showing a large left renal

mass which was new compared with prior CT. There was considerable stranding in the soft tissues surrounding the left kidney

as well, also representing a new finding. Differential diagnosis elicited were urinary obstruction near ureter-pelvis junction,

infection or lymphomatous infiltration.

His renal function worsened with creatinine peaking at 2.6
mg/dL, and he developed mild hyperkalemia with
potassium 5.1 mEg/L, hyperuricemia with uric acid 9.9
mg/dL, hyperphosphatemia with phosphorus 5.4 mg/dL,
hypocalcemia with calcium 7.4 mg/dL concerning for early
tumor lysis syndrome (Table 1). He was supported with
intravenous fluids and allopurinol. He was also started on
empiric broad spectrum antibiotics (IV cefepime 2g every 8
hours) due to concern for left proximal ureteral obstruction
and possible pyelonephritis. Renal evaluation with
ultrasound showed heterogenous enlargement of the left
kidney measuring 13.0 x 7.7 x 8.1 cm without

hydronephrosis.

The left renal cortex was markedly thickened measuring 5

cm with loss of corticomedullary differentiation. The left
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renal mass appeared to be solid, and in the setting of CLL
there was concern for Richter transformation with
infiltration of the left kidney, however, the clinical picture
was not consistent with transformation without significant
increase in LDH and lack of B symptoms. Secondary
neoplasm of renal parenchyma was also in the differential.
Palliative radiation was considered during admission but
ultimately withheld due to patient’s condition. The patient
reported gradual improvement of his left flank pain with

conservative management.

In view of persistent pleural effusion and concern for
malignant involvement, he underwent thoracentesis with
removal of 1200 cc of bloody fluid. His dyspnea and
oxygen requirements then returned to baseline. Pleural fluid

analysis showed that effusion was a hemorrhagic exudative
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effusion with pleural protein 2.9 g/dL, pleural LDH 173
U/L, pleural fluid to serum protein ratio 0.55, RBC
479,000/uL, non-RBC 12,122/uL with 95% lymphocytes.
Flow cytometry of the pleural fluid with predominant clonal

B cell population matching previously diagnosed CLL.

On further review of the CT of the abdomen and pelvis in
the tumor boards, another radiologist indicated that the
Hounsfield units for the previously reported perinephric
opacity were consistent with subcapsular hematoma in the
left kidney (Figure3 and 4). After transfusion and
prednisone support, his hemoglobin and platelets gradually
improved, and he was discharged on a prednisone taper
with close follow up in hematology clinic.

DOI: 10.26502/acmcr.96550480

After hospital discharge, the patient remained asymptomatic
and his CBC recovered (Table 1). Repeat CT of the
abdomen and pelvis without contrast after a month of
hospital discharge showed decrease in size and density of
left renal subcapsular hematoma and resolution of
perinephric soft tissue stranding (Figure 5 and 6). After
further discussions and consideration of other treatment
options including oral chlorambucil or IV obinutuzumab
based regimens, the patient opted for no further treatment

and remained on expectant management without significant

disease progression.

Figure 5: CT abdomen/pelvis without IV contrast (after 1 month) showing decrease in size and density of the left renal

subcapsular hematoma.
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Figure 6: CT abdomen/pelvis without 1V contrast (after 1 month) showing decrease in left renal subcapsular hematoma and

resolution of soft tissue stranding.

Day of Day of Follow | Follow
Laboratory testing Admissi Day | Day | Day | Day Discharg | up-1 |up-2 Reference .
1 2 3 6 Range / units
on e week months
3.60-11.20 x
Complete WBC 99.52 80.52 | 44.64 | 34.98 | 11.11 | 13.13 9.29 7.66 109l
Blood
Count with Hgh 8.1 57 8.1 6.9 7.9 8.7 10.9 12.2 13.1-16.8 g/dL
Differential | p|telet 55 55 |43 |41 |83 |113 186 |120 | 150-400x
10°%/uL
PT 124 12 9.4-12.5 Sec
INR 11 1
. APTT 27.7 26.7-39.9 Sec
Coagulation
Studies D-dimer 7403 0-499 ng/mL
Fibrinogen 645
Haptoglobin | 117 265 44-215 mg/dL
Urea 31 39 |44 |40 |27 |34 33 25 9-25 mg/dL
Nitrogen
Chemistry Creatinine 1.82 251 | 245 |192 1.4 1.5 1.68 1.58 0.7-1.3 mg/dL
Uric Acid 9.9 8.6 7.1 5 5.3 5.2 6.1 3.5-7.2 mg/dL
LDH 264 287 330 125-243 u/L
Table 1: Laboratory results.
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3. Discussion

Ibrutinib is an irreversible BKT inhibitor which is a highly
effective first line oral therapy in CLL. It's use as an initial
therapy is associated with thrombocytopenia, anemia and
neutropenia in 2%, 6%, and 10% of patients, respectively. It
can also cause pneumonia and pleural effusion in 4% and
2% of patients respectively. Atrial fibrillation occurred in
about 6% of patients taking ibrutinib [4].

Early clinical trials of ibrutinib revealed increased
incidences of major bleeding including gastrointestinal
bleeding, intracranial bleeding, subdural hematomas, and
hematuria leading to exclusion of patients on Vitamin K
antagonists in newer studies [9]. Therefore, patients are
instructed to avoid vitamin K antagonists concurrently with
Ibrutinib; direct oral anticoagulants (DOACs) should be
used if long term anticoagulation is strongly indicated. In
the absence of concurrent anticoagulation and antiplatelet
therapy, the incidence of ibrutinib associated bleeding is
28% for all grades, with 4% classified as grade H11-1V [3].

With increased use of ibrutinib, reports of major
hemorrhage associated with this agent has been publicized
[10], including intracranial hemorrhage [11], diffuse
alveolar hemorrhage [12], and intra-muscular hemorrhage

[13]. Although rare cases of spontaneous hemothorax while
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on lbrutinib have been reported [14], spontaneous renal
subcapsular hematoma secondary to ibrutinib has not been

previously reported as per our database search.

The mechanism of hemorrhage due to ibrutinib involves
more than inhibition of BTK. Besides irreversible inhibition
of BTK, ibrutinib also inhibits several other intracellular
molecules involved in platelet signaling including non-
receptor tyrosine kinase TEC (tyrosine kinase expressed in
hepatocellular carcinoma). BTK and TEC play a role in
collagen and collagen-related peptide signaling through the
platelet collagen receptor glycoprotein VI (GPVI) (Fig. 7)
and C-type lectin-like receptor 2 (CLEC-2) pathways [2, 3].
Inhibition of both BTK and TEC in these pathways results
in reduced collagen-mediated platelet aggregation and
decreased thrombus stability after platelet adhesion to
damaged endothelium [3]. BTK is also involved in the von
Willebrand factor (VWWF) - Gplb signaling pathway
[15].With BTK inhibition, there is minimal vWF-induced
platelet adhesion under high shear stress, particularly in the
microvasculature. Fibrinogen binds to Integrin allbB3 on
platelets, which activates a signaling cascade that also
involves BTK. Inhibition of this pathway leads to decreased
clot formation with reduced platelet adhesion, spreading,
and clot retraction [3]. This is illustrated and summarized in

Figure 7.
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Mechanism of Ibrutinib induced hemorrhage

ammm_-

Collagen

Ibrutinib

!

Result in decreased platelet activation, interaction with vVWF and fibrinogen link

Figure 7: Mechanism of Ibrutinib induced hemorrhage. GPVI, Platelet collagen receptor-Glycoprotein VI; vVWF, von
Willebrand Factor.

Another reason for increase hemorrhage is drug

displacement  with  increased plasma levels of
anticoagulation drugs like dabigatran when concurrently

used with ibrutinib [16].

The incidence of major hemorrhage seems to be related
with race (nonwhite), gender (male), age (>75 years),
history of major hemorrhage, hepatic disease, renal
impairment, anemia, thrombocytopenia, coronary artery
disease, atrial fibrillation, and alcohol use when compared
with the group without major hemorrhage according to
Georgantopoulos et al [10]. In this patient, he had at least 3
factors that contributed to hemorrhage, including gender,
age, and renal failure which worsened with renal
hemorrhage. The patient was treated with a reduced dose of
ibrutinib at the onset to try to minimize complications, but

despite this reduced dose, the patient unfortunately
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developed life threatening hemorrhage event. Nevertheless,
the use of ibrutinib was effective for his CLL since he had a
significant response of his adenopathy with resolution of his
neck nodes and other nodes noted in prior CT. Next
generation BTK inhibitors are considered to be more
selective for BTK with less off target kinase inhibition
which may reduce bleeding complications as compared to
ibrutinib [17, 18].

4. Conclusions

Ibrutinib is an established and effective therapy for
treatment of CLL but can result in increased incidence of
bleeding through inhibition of several platelet aggregation
pathways. While the bleeding risk is well established with
ibrutinib, this case report illustrates the occurrence of a rare
case of ibrutinib-associated spontaneous subcapsular renal

hematoma and spontaneous hemothorax; even at a lower
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dose. Initiation of ibrutinib should be done cautiously in

elderly patients who have other risk factors for bleeding and

should be closely followed for potential severe hemorrhagic

complications.
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