Role of Ibrutinib in management of CNS involvement with chronic lymphoproliferative disorders: Case Study and Review of Literature
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Leptomeningeal makignant deposits (LPMD) are a rare complication of primarily solid tumor malignancies in
which cells seed the | lnyers. LPMD is d d through lumbar puncture and CSF
examination in addition to MR1 of the brain. Until recently, the oaly treatment option for LPMD was palliative
hemoth and 1 irrad Overall survival of paticats once they develop LEMD is poor, with &
median OS of 5.3 monthsl.

Chronic lymphocytic leukemin (CLL) 18 the most common lympboproliferative disorder (LFD). The majority of
CLL dsagnoses are made through routine blood testing rather than through assessment of symptoms.
Leptomeningeal involvement (LPMI) in patients with CLL is very rare. Most patients presest with signs and
symploms of raised intracranial pressure consisting of headuche, altered mental status, bemiparesis o corcheliar
signs? in addition 1o sy attributable 1o ch dasorders like fever, night sweats, weight
loss and others. The reported incidence of LPMI in ;uucnh varies cansiderably, from ome reported incidence of
0493 1o another reporied incidence of B4 in & study reporting aulopsy findings in patients with CLL.

We present a CLL patient with LPML. She presented seurological symptoms as the first dinical sign. She had
evidencs of CLL is her peripheral blood and underwent an MRI that revealed diffuse menimpeal involvemeal. A
diagnosis of LPMI wus made based on CSF cytology and flow cytometry. She sought out o second opinion at a
tertiary care center and was recommended to undergo treatment consisting of radiation therapy, intrathecal
chemotherapy, high-tose sysiemic chemotherapy amd then bone marrow transplantatson. The patient was not
willing 1o consider aggressive treatment options and hence she sought a third opinion with Dr. Kashyap Patel.

Intruduction
L i an but dreaded reported in $%-15% of patients with
hematological malignancies$-6 but is rarely reported in CLL.7 An analysis of over 4,000 reporsed cuses of CLL
reported 1hat only 0.4% cases had clincally sagnificant neurologic manifestatyons 3

Presentation of CLL with | ansing from 1 and the presence of
central nervoes system (CNS) symptoms have been postulated to be o marker of poor r'mumm 7 Historically
treatment comprised radiation therapy ind Py With cylosing- arab , methotrexite and
systemic chemotherapy 911

Treatment with Ritaximab and [brutinib has been reported recently in isolsted case reports (o be associated with
higher rates of complete response compared 10 older agents. Intrathecal Rituximab has been used more frequently
in rocent years 12-15
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Case Repart.
A pleasant Nb.year-old Cancasian female with a past medical history of fibrocystic breast disease, depression and allergies was in
ber wsual state of bealth until the summer of 2016 when she started noticing fatigue, fever, night sweats, shortness of breath, cough,
progressive recurrent headuches, nausea. and ataxia. She had a family medical history of cancer--her mother was diagnosed with
advanced breast cancer and her father with mantle cell lymphoma. Starting in early 2017, the patient again started experiencing
fatigue, intermittent fever, might sweats, and weight Joss of more than 25 Ts over the course of the previous year. In the sammer of
1017, the patient started developing neurological symptoms including diplopia, night-sded hearing Joss and progressive gait
impairment eventually leading to falls. She also started having worsening shortness of breath and muscular puin in her chest and
shoulders, She underwent an extensive candisc evaluation which was apparently negative. The resalts of blood work done at her
PCP's office were consistent with CLL, revealing leukocytosis with predominant lymphocyies and smadge cells. Her flow
cytometry confinned her dingnosis of CLL and revealed evidence of a donal lymphocyte popal; CD5, CD20
(low), CD23, k-light chain (decreased), normal expressson of CD19, CD45, CD200 without expression of CDI0 or FMCT. She was
seen by a local oncologist in Columbia, SC, who recommended she establish care at a tertiary care center. She underwent routine
work up that revealed evidence of CLL in her peripheral blood
Due 10 her neurological symptoens, the patient had sn MRI of her brain in August of 2017 which showed evidence of &
periventricular kesion on the right posterior lateral ventricle as well as evidence of byperintensity in the juxtacortical area, especially
on the kft hemisphere. There was no evidence of contrast enhancement. Around the same time, the patient also noticed enlarged
impuinal lymph nodes and had progressively increased leukocylosis and smudge cells i her peripheral blood. However, over the
course of one year she noticed no improvement in her leukocyte counts, and ber symptoms progressively worsened.
Her nearological masifestations, including weakness and imbalance, worsened over time. She was evaluated by a newrologist at a
tertiary care clinic i Florida and underwent lumbar puncture which revealed lymphocytic pleccytosis. Repeat MR showed stable
k 1

Yier CSF revealed 1,241 suckated cels. ;vmu-m of 40 mgdL, and ghicase of 169 me/dL.
Flow ¢y y at that tlime <o 11y 969" deuk with abnormal
expression of CDS, CD20 (low), C D_’l w-light chain ldt(ruud) normal expressioa of CD19, CD4S, CD200 without expression
of CD10 or FMCY. This population also had trisomy 12 and 17p deletion. Overall, these nesults were consistent with
leptomeningeal discase and the cell markers matched her periphernl CLL

A final diagnosis of CLL with leptomeningeal discase was made based on the patient’s presenting signs, symptoms. initial and
subsoquent labs, imaging studies, MRI and CSF examination (which included flow cytometry and other tests). She underwent
further work-up mdmlmg bone marrow testing, whale body scans and additional 1estmg on her bone marrow. She was -um;d w
underyo y and R b fallowed by high dose systemic v and bone
marrow transplant.

The patient’s parents moved from Florsda to Rock Hill, SC almost two decades ago, and the patient resched out to Dr. Kashysp
Putel via email and requested he review bher situstion, as she did not want to consider following treatment recommendations made
by the tertiary care center.

Dr. Patel offered 10 see her for & third opmion. She wus agumst any aggressive treatment like intrathecal chemotherapy, rudiation,
or hone marrow transplant due to her own concerns and views. She was a narse in one of her previous carcers and felt that the
morhidity nssociated with treatment recommendad by the tertiary care center was not worth the potential benefit. After exhaustive
discussions of ber condition, stage, prognosis and the role of BTK m menmgeal deposits from CLL. she agreed 1o consider the
conservative approach of startng with Ibrutinib and prednasone.

She began predaisone and 420 mg of Ibrustinib daily. She did experience an imstial surge reaction characterized by a rapsd increase
i WBC count and lymphocytosis with absolute lymphocytosss. She also had an episodes of gout from hyperuricemsa and was
pl):esl on alloparinol

h T

rapid of all ber sy and ber s function improved quate rapadly,
allowing ber 1o return 10 nesr normal hll Twelve months later, prednisone was discontinued. Currently, she continees Thrutinib
monotherapy. Her angoing response to Ibratinib has been monitored with the Clonoseq molkcular residual discase (MRD) assay
(Figure 2) since its approval for monitoring CLL. She does experience some arthralgia and rash from Ibratinib off and on but self.

The most commonly used treatments over the last 52 years are chemotherapeutic agents, such as methotrexate and cytarabine, as well as whole brain
radiation therapy (WBRT). The use of WBRT has declined in the last 20 years due to toicity concerns. The development of newer agents like
RituxHer CSF revealed 1,243 nixicated colls, ;vukm of 440 mg/dL, .m\! plocose of 169 mg/dL

Flow ¢ ry il that time a 96.9%deuk % with aboormal expression of CDS, CD20
(low), CD23, k-light chain (decreased), normal expression al CLIN (.l.N: CD200 withowut expression of CDI0 or FMC?. This popalation also had
trisomy 12 and 17p deletion. Overall, these resulls wore consisent with leplomeningeal discase and the cell markers mutched her perpberal CLL

In line with the data for treatment response in sysiemic disease, we report that Rituximab and Ibrutinib were mare frequently reparted to achieve CR
in leptomeningeal CLL than older agents. Ibrutingd showed & robust resposse and wias reporied to result in CR in every case in which it was used. This
s concordant with the resubts recently reporied in & -patient case series (mot included in our asalysis), in which six patients received Ibrutinib
Although four of the six were heavily pretreated and two had refractory CLL, all six patients achieved a response to uumrm three PR and three CR.
Strati et al. described an overall survival of 12 months for patients with CLL with climcally signafs CNS b L] P
caused by leplomeningeal disease was reversible in most cases
In a review of LPMI, authors reviewed a total of 68 peer-reviewed papers and 4 published abstracts. They reported that the medsan OS for patients
with LMD was 9 months after diagnosis of LPMI and was independent of Rai stage. They also noted all paticnts treated with Thruitingd achieved
complete response, whereas the response (o ather chemotherapies ranged from 93% (intratheeal methotrexate, n = 55) fo $5% (vincristine, n = 9).16
‘Our case is quite unique compared 1o most published cases in the literature because the patient described had advanced disease, B symptoms. and
dilTuse meningsal involvement. In adistion, she received only without P quickly und kas been able lo mamtam
excellent quality of life. We also believe this is the first ever reported Gase report where a paticnt diagnosed with CLL bad her MRD monitored with
Clonoseq and has & respoase by im in her and guality of life. Lessons 1o be learned include 2
consideration of conservative treatinent i dderly patients mstead of usng a cookbook approach of intrathecal chemotherapy and high-dose
chemotherapy followed by bone marrow trunsplant. Single agent Thrutinib, due 1o its ability to cross the blood-brain harrier, may be one option which
holds promase. To establish this treatment as standard of care, a real-world evidence study may be an appropriate consideration 1o have a broader
comcusion. In addition, in place of repeating CSF and MRI, it may be To comsider sup these with MRD testing for
responss monftoring
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adjusts her dose between 230 1o 420 mg off and on daily. Today, she enjoys traveling and ber eacellent quality of fe.
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FIGURE 2 MRD (Minimal Residual
Discase| measurement of CLL clones in
blood with Clonoseg
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