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Abstract

Chronic myelogenous leukemia (CML) is a hematologic malignan-
cy with unique significance to the field of hematology and oncol-
ogy, specifically due to the development of tyrosine kinase inhibi-
tors (TKIs). CML often presents with nonspecific symptoms, and
the quality of life in patients with CML has drastically improved
as a result of TKIs. However, complications of CML including
the risk of transforming into life-threatening blast crises continue
to exist. Further, as most patients are asymptomatic in the chronic
phase, patients often present with serious complications associated
with noncompliance to TKIs. For example, central nervous system
(CNS) manifestations of CML have been reported, both as the initial
presentation of undiagnosed CML and as known complication of
uncontrolled CML. Hyperleukocytosis is a manifestation of uncon-
trolled CML and leukostasis is a complication, occurring in cases
of acute myeloid leukemia (AML). Here we present a rare case of
leukostasis in a patient with known CML presenting on computed
tomography (CT) as intracranial masses in the chronic phase. Our
goal is to discuss this rare case of leukostasis in adult CML and
describe its management.
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Introduction

Chronic myelogenous leukemia (CML) occurs in about 0.7 to
1 in 100,000 individuals per year according to several Euro-
pean registries and involves patients in the ages of 40 to 70s
[1]. CML initially presents with nonspecific symptoms of
fatigue, loss of appetite, weight loss, abdominal fullness and
pain. Laboratory studies often exhibit leukocytosis with left
shift. As a result of leukocytosis, patients develop spleno-
megaly, thrombosis, or abnormal bleeding [2]. Interestingly,
some patients remain asymptomatic for long periods of time
in the chronic phase (CP). According to the World Health Or-
ganization (WHO) criteria, CML is staged by the number of
immature myeloid cells, or blasts, present in bone marrow
(BM) or peripheral blood. The development of tyrosine kinase
inhibitors (TKIs) has improved survival rates from < 15% to
about 87% [2]. Furthermore, the progression of CML from CP
to blast phase, leading to acute leukemia, has decreased from
20% to 1-1.5% [3]. Still, patients present with manifestations
of noncompliance to TKIs, and untreated CML is associated
with significant morbidity and mortality. In this case report, we
discuss the case of a patient with known CML who presented
with headache and hyperleukocytosis with findings of intrac-
ranial lesions. Upon pathology evaluation, the lesions were
found to be the sequalae of leukostasis.

Case Report

We present the case of a 25-year-old male with known diag-
nosis of CML complicated by a history of hyperleukocytosis
requiring leukapheresis and hearing impairment who initially
presented to an outside institution with headache and associ-
ated nausea with vomiting and was transferred to our insti-
tution for higher level of care. Initial computed tomography
(CT) of the head demonstrated multiple bilateral intracranial
lesions, correlating with the patient’s symptoms. Upon chart
review, the patient had been diagnosed with CML about 10
years prior to his presentation and had been started on imatinib
but reportedly was noncompliant. In addition, due to concern
for resistance against imatinib, the patient had been started on
dasatinib several years prior. The patient again reported he was
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Figure 1. CT of head without contrast. Multiple lesions, prominently left frontal and right frontal lobe leukemic infiltrates with
surrounding vasogenic edema and mass effect, concerning for a CNS manifestation of leukostasis. CT: computed tomography;

CNS: central nervous system.

not taking dasatinib and had unfortunately missed many of his
appointments in hematology clinic.

Upon presentation, the patient’s laboratory findings were
remarkable for leukocytosis with white blood cell (WBC)
count of 4.95 x 10!!/L, anemia with hemoglobin (Hgb) of
5.6 g/dL, and thrombocytopenia with platelet count of 1.31
x 10"/L. Upon initial examination, the patient was alert and
oriented without focal neurologic deficits besides the known
hearing impairment. Hematology and Oncology was consulted
and given concern for leukostasis in the setting of hyperleu-
kocytosis and brain lesions with the differential including my-
eloid sarcoma (MS), emergent leukapheresis was started with
further cytoreduction by starting hydroxyurea 2,000 mg twice
a day. The patient was also started on prophylactic allopurinol
300 mg daily with monitoring for tumor lysis syndrome (TLS)
with daily complete metabolic panel, phosphorous, lactate de-
hydrogenase (LDH), and uric acid levels. By the time a dialy-
sis line was placed for leukapheresis, the patient’s WBC had
worsened to 6.46 x 10'!/L but this improved to 6.05 x 10'!/L
after the first session of leukapheresis.

Given the hemorrhagic intracranial lesions, Neurosurgery
was consulted and recommended serial repeat CT imaging
without emergent surgical intervention. Repeat CT of the head
without contrast showed hyperdense/hemorrhagic multifocal
rounded lesions (largest lesion of 2.2 x 2.5 x 2.6 cm in the
left frontal lobe and 2.3 x 2.0 x 2.2 cm in the right frontal
lobe) throughout the bilateral cerebral hemispheres with sur-
rounding vasogenic edema and mass effect (Fig. 1). Temporiz-
ing measures including steroids was initiated due to evidence
of cerebral edema and mass effect. The patient’s serum WBC
level peaked at 8.86 x 10!!/L and trended down with continued
hydroxyurea. However, due to hemodynamic instability, the
patient was unable to tolerate further sessions of leukapheresis
and developed acute worsening of mental status with Glasgow
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coma scale (GCS) of 6, and intubated for airway protection.
Due to further increase in the WBC to 6.66 x 10!'!/L, the pa-
tient’s hydroxyurea dose was subsequently increased to 2,000
mg three times a day. Repeat CT imaging of the head revealed
new and developing uncal herniation. The patient became co-
matose with the lack of brainstem reflexes and determined to
be clinically brain dead and an autopsy was requested by the
patient’s family.

The peripheral smear did not show any mutations associat-
ed with resistance against imatinib but otherwise demonstrated
marked leukocytosis with left shift with only occasional blasts
(1%) seen. In addition, flow cytometry was significant for
1.2% myeloblasts with no evidence of blast crisis, with find-
ings consistent with the known CP of CML.

The neuropathology findings from the autopsy showed
extensive microvascular and parenchymal involvement of the
frontal lobe and brain stem by cells derived by the patient’s
known CML with marked leukemic infiltration concerning for
leukostasis (Fig. 2). Histology further showed hemorrhagic
lesions involving brain parenchyma with marked left-shifted
myeloid cells and leukemic infiltrates, and congestion of blood
vessels with white blood cells. Overall, early ischemic changes
were noted, indicative of a global ischemic event. Immunohis-
tochemical staining was obtained for further characterization
of the intracranial lesions and was positive for myeloperoxi-
dase (MPO), CD43, and CD68, further consistent with known
CML (Fig. 3). Further, the intracranial masses stained negative
for CD117, CD45, CD34, CD3, and CD20.

Discussion

CML arises from the fusion of the Abelson murine leukemia
(ABL) gene with the breakpoint cluster region (BCR) gene
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Figure 2. Autopsy images of hemorrhagic intracranial masses and pathology of mass lesions. (a) High power histology of the
CML mass lesion in the brain. The black arrow represents an early myeloid cell (immature eosinophil), the blue arrow shows a
neutrophil/band and the white arrow (with black outline) shows the monocytes. (b) Medium power histology of the CML mass
with background of necrotic brain parenchyma. (c) High power histology of the tumor cells showing myeloid lineage including
neutrophils and monocytes with myeloid precursors of various degrees of maturation. (d) Coronal sections of the patient’s brain
which demonstrates several hemorrhagic masses. CML: chronic myelogenous leukemia.

in the Philadelphia chromosome, a translocation of chromo-
somes 22 and 9 [4]. This fusion creates the oncoprotein which
stimulates the tyrosine kinase pathway and further activates
downstream pathways including the Janus kinase (JAK)-signal
transducer and activator of transcription (STAT) pathway. This
leads to hematopoietic cell proliferation and resistance to apo-
ptosis [4].

TKIs, which inhibit the adenosine triphosphate (ATP)
binding site of the ABL-BCR oncoprotein, revolutionized the
treatment and prognosis of CML. Currently, the Sokal, Has-
ford (Euro), and European Treatment and Outcome Study
(EUTOS) prognostic scores are utilized to risk stratify patients
into low, intermediate, and high risk of disease progression
prior to starting TKIs [2, 4, 5]. For patients with intermediate
or high-risk scores, second-generation TKIs are preferred over
first-generation TKIs [6]. Unfortunately, BCR-ABL depend-
ent and independent mutations and noncompliance lead to TKI
resistance [4].

In current literature, there are cases of central nervous
system (CNS) complications, including leukostasis and MS,
associated with CML (Table 1) [3, 7-31]. Leukostasis occurs
in the setting of hyperleukocytosis, defined as serum WBC
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greater than 1.00 x 10''/L, which is a rare manifestation of
several leukemias [32, 33]. Leukostasis is rare but most com-
monly associated with acute myeloid leukemia (AML) as an
increased number of circulating leukemic blasts in the mi-
crovasculature cause vascular obstruction and tissue hypoxia
[34-37]. The complications associated with the highest mor-
tality risk of hyperleukocytosis are leukostasis, TLS and dis-
seminated intravascular coagulation (DIC), with leukostasis
being associated with a mortality rate of up to 40% [34, 38].
While the incidence of leukostasis is low in AML, leukostasis
in patients with CML is extremely rare, occurring in the blast
phase of CML compared to other phases [39]. A retrospective
study of 256 pediatric patients with CML showed that 9.7%
were diagnosed with leukostasis after developing symptoms
such as headache, syncope, vision changes, and priapism [40].
In comparison, leukostasis in adults with CML has not been
extensively studied due to its rare occurrence.

One proposed mechanism of leukostasis resulting in in-
creased blood viscosity is the high fractional volume of leu-
kocytes causing microvascular obstruction, ischemia, and
endothelial dysfunction arising from damage to the vacular en-
dothelium [41-43]. Patients often present with headache, diz-
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Figure 3. IHC staining of leukemic infiltrates in the frontal and brain stem lesions. IHC staining of the central nervous system
lesions which was positive for MPO and CD68, consistent with known CML, and negative for CD20, confirming that the lesions
do not originate from B-cell neoplasm. (a) IHC staining negative for CD20. (b) IHC staining negative for CD34. (c) IHC staining
positive for MPO. (d) IHC staining positive for CD68. CML: chronic myelogenous leukemia; IHC: immunohistochemistry; MPO:

myeloperoxidase.

ziness, confusion, tinnitus, blurred vision, delirium, ataxia, and
coma, although other systems can also be affected [37]. Leu-
kostasis may present on CT or magnetic resonance imaging
(MRI) as hemorrhagic changes and areas of cerebral edema
[44].

When hyperleukocytosis is suspected, prompt cytore-
duction is recommended. Hydroxyurea is a commonly used
medication along with systemic therapy [45]. Another key
component of treatment of hyperleukocytosis is leukapheresis.
Leukapheresis involves the immediate removal of the excess
leukocytes via blood cell separators. However, hypercalce-
mia and thrombocytopenia are common complications of leu-
kapheresis, and hemodynamically unstable patients may not
tolerate leukapheresis as it can cause significant vasovagal
response [45, 46]. Cranial irradiation can also be considered,
though it is not a standard component of emergent manage-
ment of leukostasis [47]. In general, TKIs such as imatinib,
dasatinib, and nilotinib should also be started in the acute set-
ting along with leukapheresis [48]. Other key factors for man-
agement of leukostasis include monitoring fluid balance and
checking serum uric acid, electrolytes including potassium and
phosphate, and renal function due to possible TLS [38].

Given the rarity of leukostasis in CML, when patients
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present with intracranial masses, the diagnosis of MS should
remain in the differential [49]. MS, also known as granulocytic
sarcoma or chloroma, describes an extramedullary tumor as-
sociated with myeloid leukemia [49]. In both AML and CML,
MS presents as a distinct tumor mass with myeloid blasts, with
or without maturation, occurring at any site outside of the BM
and often considered equivalent to the diagnosis of AML [49].
However, in CML, MS may present with less percentage of
blast cells compared to MS in AML, as MS may arise in vari-
ous phases of CML including the CP [50]. MS is most often
seen in AML, and histology shows increased blasts often stain-
ing positive for MPO, CD34, and CD68 [49]. MS is usually
associated with progression of disease and with extramedul-
lary manifestations, commonly arising in the soft tissue, bone,
peritoneum and lymph nodes [51, 52]. The progression of
CML from the blast stage to the CP increases the risk of MS by
7-17% [9]. The rate of misdiagnosis of MS is as high as 75%,
with common misdiagnoses including infection, tumors, and
hemorrhage [53].

Immunophenotypic analysis, especially of the cerebrospi-
nal fluid (CSF), and flow cytometry are helpful tools in accu-
rate diagnosis and distinguishing leukostasis from MS [42]. In
our patient, the infiltrates in the brain parenchyma were posi-

www.thejh.org



| Hematol. 2023;12(4):187-196

Jeon et al

(oprwreydsoydo[oAd yaim) uonerpel

Apoq [€)0} pue UONBIPLI UIRIq 9[OYM Io}Je
L1DSH-O[[E JUSMIopU() “QUOSBYIOWEXIP
PUE ‘QUIQBIBIAD ‘0JEX01OU}OU [BOOYJEIUL

YEAD “AAVTH ‘61AD ‘01D 10F 2anisod
Anow0}Kd Mo[y 4SO “(oquunu ogroads ou) s[[00

s Suofe qrunesep ym Aderoy) VA PIOJOAW PASLaIOUT YIM JA Town) SNOIAQO [z1]Te
D /AVADIRdAY pue ‘qrunesep ‘BAINAXOIPAH noyim einp oydonzodAy pamoys ureiq Jo N~ TIND pasougerp A[maN N/0E 19 BQIYD
SISE[q %[ S Wim SO ‘(TIND Jo aseyd
LDSH Iouop payojewun PAIRII[IIIR) SISB[q Yt | UM ] "oords
wamIapup -osdefal 0 onp qruiesep  prouyoereqns suipnjour 2qoj [eyuoty Jorjsod 139y Jo (rilre
D UO pajIels uay} A[[eniur qruiew| JUSUAJURYUD PIMOU[S qIUIBWII IO UlRIq JO [N TIND PasouSerp A[moN /e 10 Aoreay
*SISB[QO[OAUL 947 UM JAF QOUBISISOI
D11 10y uonenw oN (61D PUe 01D 10§
aAneSau) ¢eD ‘€1AD + SISL[q PIO[aAW pamoys
Kde1oy) reosayjenur Anowolkd Mmoyy 4SO ‘sea1du ondo [e1dreiq pue
JO sasop om) JUOSBYJOWEXIP pue (sni3uruowAyoed) WNLIOJUL) PU. LIGAIA X[eJ JO TIND umouy| [o1] e
101Je 1edq 9)EXA1I0YIOU [BOJYJeNUI PUL qIUIIRW] JUSWAIURYUD SNOUIT0INY YIM UTRIq JO [N ur 9ouer[dwosuoN IN/SE 19 uref
(eruadoyfoued/suonosyur ojdnnu TIND 9seyd oruoayo pamoys N “L11dD
0} 9np papustitiosar jou [HSH /€1AD PUB 1,dD “q11dD ‘€€AD vEAD 10)
-0[[€) QUOS1}I00IPAY/QuIqeIe}Ld + S[[99 1SB[q PAMOYS JSD) JO AIOW0IAd MO[]
/1BXOII0YIOUW [BOJYJBNUI + UIDIQNIEPT "SISe[q 2%G56 PAMOYS S "UONII[[0J [eInpqns
puE SUIqEIE)AD YIIM UOnONpUl Teorredojuoy 1ySLI pue ‘uoI3od[[0d 9qO]
TV Yim Aderoy) qrunesep pue Texodwojojuoiy JYO[ WO ' “UONIS[[0J [eInpgns [6] 1030
D Ade1oy) uonjerper ureiq SOy Te1orredojuoy 1J9] WO 4 MU POMOYS PBAY JO 1D TIND PosouTerp A[moN /6T wiseSonqy
"UQOAIS OS[e 91om AdeIdyjoIpel [eruerd
pue Aderoyjowoyo [eodyyenur o[dLn
*9seasIp SND JO SO[9AD XIS pue ‘A[rep 29uo 3w ()9 "S1SB[q %09 pamoys urdsolfo 4SO (%0¢€)
0} 9np SISLID 0] PaseaIoul Sem qIUIIBLU] JO ASOP Y[, S[[99 2INJBWIUI JO SIOQUINU PISBIIIUI PIMOYS
1SB[q SND 1oye  ‘Jouop Sul[qIS Paydjewl ' TH Uk dARY J0U ASD "SHISUIUSW JO SINJLIJ YIM S)OTRJul [8] e 30
syuowt ¢ yyed  pIp uaned oy se “9[qissod jou sem LING [Tews ojdnnu [eI)e[1q PI[BIAI UreIq JO TN qrurew uo TND N/LE eyIypey
Kdesoyjorper [eruerd pue Adesdyjowayd
reoayrenur o[din Jo so[oAd XIs Juomiopun SISB[q %06 < Pamoys urdsolhd 4§D 1oonu
PUE paseaIour 9sop quuiew] Jouop  onewoIyoIdAy yim ‘o84 Surstidwos s[[oo Suroo|
Surpqrs payorew Y ue oAey jou  [eordAye oS1e| pamoys JS) ‘snuis [epides jouadns jo [8] B30
dn-mojjoj 03 150 p1p juaned ay se 9[qissod jou [ ING red Jou193s0d Jo SIsoquIoIy} paMoys urelq Jo [N quuiew! uo JND A/S1 eyIypey
ST3LL UOIBISUST Puoods Aq pomoj[oy
‘so104o do1y} 10} QVH ‘Aderoyy
uo309[ur [BooyIeNUI QUIQRIBIAD 119V/I049 + ‘NG Jo eisediodAy oanoe pojeoadl
D PUE ‘QUOSEYOUWEBXIP ‘DJeXONOYIA ojexidse NG "SND UI SISLIO Jse[q Are[npowenxy  TIAD pasouSerp A[moN /S  [L]1e3e urr
sisaroydeyna| 9JeI9[0} Jou PIp 890D PUB ‘€HAD ‘OdIN 10J Sururess aanisod
£90UB]SISAI JOJ UIIDUOD O} NP qIurjesep JIM SUOISI] $JOJLJQ SSBW 1M SAJRN[IFUI OTWAYNI|
yeaq 01 paSueyd INq qIUIJBWI UO PILIB)S TrewAyouared oydninw Surmoys peay Jo 1D TIND umous| N/ST  9sedjuaLn)
\vM”-oo%MMM JUdUBAL], A3ojoyyed/ SH/Suidemy sisougel(q JI9pudsg/asy sioyny

ainjela)i JuaLIngD Ul TAD Ul JUBWBAJOAU| SND JO S8se) 8y} JO MaIAeY V | alqeL

191

www.thejh.org

| Journal compilation © ] Hematol and Elmer Press Inc™

Articles © The authors



| Hematol. 2023;12(4):187-196

Isolated Central Nervous System Leukostasis

[cTliese
qread LDSH pue Adeoyiowayd [edayrenu +7€dD L01dD +61AD PaMOYS 4SD TIND umousy IN/OS uosuyor
uolsny 179v/40d pamoys Ng ", LT1dD
‘. $€dD SISe[q PIO[OAT UI 9SBIIOUI UB PIMOYS
A1owo0A0 MOJ, "SISLIO ISB[q TIND SUIMoys
4T M BaIR JR[NOLUALIdd oy} Ul AJisudjul [12] 1230
MO  QuIqeIR) O puB 9JEXIII0YIOW [BIdYIRNU] [euS1s paseaIdur pamoys urelq Jo RYIA TIND umous d/zy wmosselng
SIXeINAU [£]0} dU} JO UOIRIPELII pue
1OSH 1oye QUOSEYIOWEXP PUEB JLXII0YIoU ASD ut siswd 3se[q proydwA| pajeasar 41 [oz] 1810
sAep 7z yread OpISOUIqeIR QUISOJAD [BOSUIENU]  “JUSWIOUBYUD [BIND [BWIIUILI PI[BIAI UIRIq JO TN qruiyew uo TND 4/9¢  Iesneyuiog
Aderayiowayo [eodyrenur sise[q J0J 2AnIsod JSD pue JUAWJUBYUD [61] 1830
o) 91diy pue Adeiayjorper [eruer) [eaSurua paMoys urelq Jo TN quuiew] uo TAD /6E eddeley
SISB]QOOAT POMOYS S JUSUIIOUBYUD
1DS ouadore uonerpe feurdsoruesd [eo3uruowoyda] [er10jud)eIUI pUE [81]1e
Surpuad SO pUe QuIqeIR}AD [BOJYIRNU] [eui0juderdns oSNFIp PAMOYs urelq Jo YN quuieuod uo TND N/0€ 19 Inen
UOISSIUIAI J& qIulewl
£Qq Pamo[[0J duIqeIRIAD
siso[i31adse /eqde-uoiayioyur
Kreuownd Adesayjorpes [eurdsoruero UOIen[IJUl JB[N[[90 O1ISB[q POMOYS JT "PIod [eurds puUe BAINAXOIPAY [L1]Te
woJJ yreaq PUE 9]BXoN0Y}oW [BYILNU] AU} JO UONBN[IJUI JUBUSI[BW PIJsa33ns YA Tequin| PIm pajeant TIND A/9% 19 izekog
SISLID Jse[q proydwA| SND Pa3e]ost SuIuIjuod
Ksdorq yym uonoasal [ented juomiopun)
Aw01d91URID 13J. quuijew! Yjm dUOSNI000IpAY ‘sa1oydsTwoy JB[[2qa1dd [IAJR[Iq JO SSBW WOLJ [o1]1®
skep G yreoq PUE ‘9JBX21I0YIdW ‘DUIqeIRIL) 21nssaid [erueIdRNUI PISBIIOUL 10 AWO)OIURID) qrurew uo TND /Ty 19 wry|
JUSWIAJOAUL SN POWLIFU0D JS)) ‘LIAS ueipowered
Ade1oy) uonerper [eluelo pue 30q JO JUdWIOURYUD [eoFurudwoldo] [ewiouqe [s1]1e
D QyeXn0yoW [BdAYILNUI ‘qIUI)ese(] PO[BIAI VYA UM UTRIq JO [N UOISNJI(] TIND umous IN/FS 19 YIed
qQIunojIu Jo uonippe yim sasop
Sursearour ur [T ‘swoidwAs quuiew! pue
yreap pue asdejax [ed13o0j01nau Juaysisiad 1oy surqere}fo SI'Id YIm pajean
Aq pomor|o} 9sop Y31y £q poMO[[0} SUOSEBYIOWEXIP AnowojAo mojj pue £30[0340 4§D sosdefar pue [ DSH [F1]1E 10
SUIUOW G 10 YD  PUB “OUIqeIe)Ad “9JeXoN0yIauW [BOJIRIU] Aq pawyuod asdejar [eaguruowoyda snoradxd ym TIND /ST UUBWINON
Juoureduwr [ensiA ‘qIUIEsep U0 PaYIe)s udy)
919A9s Jud)sIsIad {OUOSBIJOWEBXIP ‘OPISOUIqEIR A1)2UI0JAD MO[J WINISS PUB S J[qe[IBABUN  QIUNEWI UO JUIWUA[OAUL [e1l1e
M Ing YD QUISOJAD “9)eXAN0OYIOW [BOAYJeNU] TN Urelq [BWLION “1,D Pedy [BULION SND “TIND umous| IN/EE 19 Zowon
QUIQEIBIAD YIIM 9JBXI)OY)oUl
[eoayjenul pue Adeidyioipey [ewou A130Wo03A0 MO} S SIse|q SISLIO JSB[q 0)
‘JUSWIOAJOAUL QUOSBYIOWEXIP % UM N SO[Apuod [231d1000 pue SNAID TIND 9seyd oruoayo [elre
D QrexonoyowW YHM qrunnsogq JO JUSWIOOURYUD PIMOYS UTeIq JO TN umouy Jo uoIssaI3oid W/ZL W Ny
aw0)No
Ty JUIUNBIL], A3ojoyped/JSH/surdemy sisouger(q JI9pudd/A8Y sioyny

(penunuoa) - ainjels) JUBLNYD Ul TAID Ul JUBWBAJOAU] SNO JO SBSED 8y JO MaIASY YV | dlqel

| www.thejh.org

| Journal compilation © ] Hematol and Elmer Press Inc™

Articles © The authors

192



| Hematol. 2023;12(4):187-196

Jeon et al

*JO}IQIYUI 8SBUIY 8UIS0IA} 1M1 ‘Jueidsued ||90 wisls ;1 DS ‘Buibew
aoueuosal onaubew YN ‘Aydesboibue eoueuosal olsubeW Y\ ‘esepixoiadojeAw :OdIA ‘einound Jequin| id7 ‘ouoseyjowexap pue ‘uidignioxop ‘eunsuoulA ‘epiweydsoydojoo
:dvADJedAy ‘uejdsuel; |90 waeys oislodojewsy 11 DSH ‘uoigniounep ‘euigeleifo ‘euluojbullieyowoy :QyH uoisnyul ajkooydwA| Jouop :7a ‘Aydesbowoy payndwod ;1D ‘uoissiwel
8}9]dwWo0 1Y) ‘Wa)sAs SNOAIBU [BJJUSD :SND ‘BlWSYNS| snousbojaAw o1uoIyo D ‘Juejdsuel) mollew auoq ;] g ‘MOLIBW BUOd :|\g ‘Seliijepow Juawieal} Buikiea uo paseq Sawoono
pue aseo yoes Jo solsusjoeleyo Buibew pue oibojoyiedolsiy yym Buoje Apnis siy} Jo Lodal aseo ay) Buipnjoul ainjelsyl] JuaLInd ul D JO S8sed Jnpe pue oujeipad Yjog JO MalAsl 8y |

Aderay) soueudiurew qrunesep
Kq pamo[[0 "UOIJRIPELI [BIUBID
pue Adeoyjowayo [edsyjenul

‘qrunesep yum Aderoy) uoneurquiod [1€] 1210
Rit0) Suimo[[oy JOSH oruedoly - Adeloys jo sypuour 6z 1058 SND Ul SISLIO IS8[q TIND qrunewt uo TND /TT OJOoWIYSIN
BOINAXOIPAY pue
onel TgVv/1dV-4D4d paead|d Aysiy QUOIJUBXO}IW pUE
M SISB[q QINJBUIWI %G IN0qe YIM JSD opIsouIqeIe OUIS0JAd
qrunesep £q pamo[[0J QUOSBYIOWEXIP ‘sn[eydoooIpAy pue s[jem SO[OLIIUOA [€Id)E] JO £q pamo[[oy qrupewr [og] e
MO  PUB 9)eXonoylow ‘QuIqeIelkd [edoyjenu| UOTJEI[IJUI OIUONNO] PO[EOAAI UTeIq JO TN M pojean) TIND A9 19 syong
"SUAZTIUB POJBIOOSSE PIO[AAW PIMOYS AIJOUI0IAD 1DS pue ‘quunesep
MO[J PUE S[[20 JO %] 6 Ul [eUSIS UOISN] TFF -y ‘apIsourqere duIs0}Ao
"qQIUIIO[IU UO PI}IL)S "UONRBIPELIT pue OJIA 10 2a1150d S[[2 IN1]-1SB[q PIMOYS ‘BOINAXO0IPAY [6z] 1810
MO  [euldsoIuBIO PUB 9JEXIIIOYIOW [BIdYJRNU] ASD -91qesjrewaiun sulds pue utelq Jo YN yum pajean) TIND IN/EE sewoy |,
uoneIpeL dAIU o1do Juomiopun
os[e ‘opruwreydsoydojoko pue ‘07AD PUB ‘61D ‘01D 1oy danisod sysejq
apisodoye ‘edojoryy yum [ HSH PaMmoys AowolAo MO[J pue sysejqoydwA]
919U0S0[[E PUB ‘QUOSEY)IUERXIP pamoys SO "UONEIB[IP J[OLIUSA U}INOJ pue [8z]1e
D PUE 9)eX1)0Y)oUI [BIAYIRIU] X109 IB[[9Q213J JO SUI[[9MS PIMOYS PedY JO 1D TIND umousf N/19 19 9qOS]
9SOP qIUIJEWI PISBIIOUI puE Arexoreriq uordar snonad oy ur AjIsudjul [L2]
MO 9IeXonoyjouwl pue ouIqeIelkd [edoyjenu] TeuSts ySiy feuriouqe yim ureiq Jo YN qruryewt uo TND IN/6E [e 30097
‘syse[qoydwiA] pamoys 45D
qruieunt pue ‘Aderoyjowayd "wINLI0JuQ) pue uoi3al [eyorredouoly ayj e quuiew! pue [oz] 1e
o) [e99yjENUI ‘UOTIRIPEY JUSWIOOURYUS [BIFUITUSW PIMOYS UIeIq JO TN BOINAXOIPAY UO TIND IN/6E 19 seuny
UORIPELIT [BIUBIO JUIMIOPU()
JuowdAoIdwr *qIUIIESED 0} PAYIUMS QUOSBYIOWEXIP [szlre
[eatuI) puE 2)eXo1)0OY)oU [BIAYIRIU] JUNOJ [[99 POO[Q UYM PISBIIIUL PIMOYS JSD qruryewt uo TND N/89 19 mojreg
PEAD L€€AD LE1AD 4LTTAD IUSWIA[OAUL
[eaSuruow Jnoym Ayjedor3ueordrw pue [yz]l 11
D ourqere)fo [ewosodi] [goayyenu] Ayredoreydoouooyna] pamoys peay jo 1D quuiew! uo JND d/€L  Ie81dquory
uoneIpel [eluBIoenUl pue LL11dD “MAVTH “#€dD 'sisejqojeAw [yel e
D suiqere}Ad rewosodi| [edayenu] pamoys 47 ‘[euwLIou urelq Jo YN pPue peay Jjo 1D qruiyew uo TND /TS 1981quory
UOTJBIPRI UIRIG-O[OYM PUE QUOSEUIOWEXIP ASD ayp uI sise[q pa[eardr 41
pUER ‘9JeXanoylow ‘dpIsourqere “JUSWIOAJOAUL [BIGAIID PUE [BIFUIUAW JO [eTltede
o) QuIS03A0 ym Aderoyiowayd [eodyrenuy sugIs o15199ds ou pajersuowdp peay Jo 1.0 quuiew! uo JND /LI BPNSIBIA
\oM”.oc%MMM JudU LI, A3ojoypped/gSH/Surdewr| sisougel(q JI9pudZ/PIY sioyIny

(Penunuo2) - 8injeisll JusLIND Ul JAID Ul JUBLUBA|OAU| SND JO S8SE)) 8U) JO MaIAeY Y °| d@|qel

193

www.thejh.org

| Journal compilation © ] Hematol and Elmer Press Inc™

Articles © The authors



Isolated Central Nervous System Leukostasis

| Hematol. 2023;12(4):187-196

tive for MPO and CD68 and only occasional blasts (around
1%), which suggested leukostasis in the setting of the CP of
CML. The negative CD20 staining additionally confirms that
the intracranial masses were not derivative of a B-cell neo-
plasm. Further, the negative staining for CD34 is consistent
with leukostasis in the setting of CML and not acute leukemia
in the form of MS. The lack of increased blasts in the flow cy-
tometry as well as BM biopsy showing hypercellular marrow
with evidence of maturation and without significant increase
in blast cells both further support the diagnosis of leukostasis
over MS.

Conclusion

Leukostasis is a rare complication of hyperleukocytosis which
manifests in the CNS or respiratory system. Here we described
a rare case of leukostasis presenting with intracranial lesions
and correlated neurologic symptoms in the setting of known
CP of CML. Interestingly, the patient’s intracranial lesions
were found to be leukostasis as there was no evidence of AML
to point to MS or CML in the blast phase. Given the high mor-
tality rate associated with leukostasis, patients presenting with
suspected CNS manifestations of CML should be evaluated
for leukostasis with the goal of prompt cytoreduction and leu-
kapheresis as indicated upon initial diagnosis. Future studies
should be directed at standardized surveillance strategies for
patients with CML and development of prognostic scores to
predict the development of CML, especially those in complete
remission as a result of TKI response to first- and second-gen-
eration TKIs.
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