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Acute myeloid leukemia (AML) is associated with particularly poor outcomes in the elderly population, in whom the disease is
most prevalent. BCL-2 has been identified as an antiapoptotic protein and promotes survival of leukemia stem cells. Recently, the
United States FDA has approved venetoclax, a selective oral BCL-2 inhibitor, for use in conjunction with hypomethylating agents
(azacitidine or decitabine) or low-dose cytarabine as a first-line treatment option for those AML patients ineligible for standard
induction chemotherapy. However, there are nuances and challenges when using this regimen in the extremely elderly AML
patients. Given the widespread adoption of this regimen and increasing prevalence of patients who are well into their 80s, it is
important to evaluate and understand how to safely use this regimen in this so-called “extremely elderly” population. We present
here 3 case studies involving AML patients >85 years of age who were treated with venetoclax plus HMA and provide clinical

knowledge on how this population should be appropriately managed.

1. Introduction

Acute myeloid leukemia (AML) commonly affects the elderly,
with a median age at diagnosis of 67-68 years. Elderly patients
(typically defined as >60 years old) often have poor responses to
typical cytotoxic and intensive induction chemotherapy, given
the propensity for adverse genomic features, drug-resistant
phenotypes, and more comorbidities and compromised organ
function than younger patients. Treating this population is a
balancing act; low-intensity regimens often prove safe but in-
effective, while intensive chemotherapy is associated with excess
morbidity and mortality. For some time now, these elderly
patients deemed unfit for induction chemotherapy have re-
ceived low-intensity regimens typically consisting of mono-
therapy with a hypomethylating agent (HMA) or low-dose
cytarabine, producing modest results and suboptimal outcomes.

In November 2018, venetoclax in combination with a
hypomethylating agent (HMA) was granted accelerated
approval by the FDA for AML patients ineligible for in-
tensive chemotherapy or adults >75 years old. This has
represented a major advancement in treatment of AML in
the elderly. Several clinical trials studying venetoclax plus
HMA showed tolerable safety profile as well as favorable
response rates in patients with AML (Table 1). Dinardo et al.
in a randomized phase III trial showed that in patients
ineligible for standard induction therapy, use of venetoclax
with decitabine or azacitidine led to overall survival ad-
vantage and higher incidence of remission compared to
those who received azacitidine alone [1]. Venetoclax in
conjunction with an HMA has now been widely used for
those patients not fit for standard induction chemotherapy.
While the median age in these trials ranged from 68 to 76


mailto:jmangan@health.ucsd.edu
https://orcid.org/0000-0002-9470-8151
https://orcid.org/0000-0002-7308-3260
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/2802680

Case Reports in Hematology

so[04d Aep-g
4q pamoyjoj YO Mmun
01a-1d A[rep AT

QWOIPUAS SISA SUseal @utomwﬁ suodon  W/3W (0Z-2UIqeIdap TNV A103001391 _ﬁ wwom
Jown) ‘eruadomnnau  paypoear JON  payoear JON ped i (87 s (z8-72) 12  wegdLo Surpaau s3d I3 Jasdefa1 YO 1o I poold
P P 10N JUOTe /) %IL 0N P ! ) “Te 30
fsuondyu] ’ ur £rep Od 8w 00g a[qidreur ‘69< A3y e
o NAA Spremuo HIPIN
pue gD 12-1a T
3o£o ‘g7-T1 shep NAA
eruadoynay ‘erwaue 1D dn dnosg  °ATeU jusunedn e [1] ozoz
ceruadonnau . ) syjuour . . payrodar -dwrer Lep ¢/m 8z-1p ‘G/< a8e ‘uononpur WIAN
oqey ‘eruadonnoy SWUOW LT SPUOWSLT R, 1 %L9E %r99 T g (16°67) 9L pen Sugop NA oy aatsuaIUT ¢ “Te 30
eruadojfooquioryr, L-Tp w/Bw g/ ezy t98C 10 9[qIdIouU] opreur(y
S-1p
< W/3w (0Z-2uIqe)odp
TP w/3w gh
eruowrnaud -SUIPIEZE 1B 008
: e 3 :aseyd
euadonnau payrodax qﬂ“:mww o%o:ﬁmw% tononput pIepuess _mvwwww
eruadorfooquiory)  syuoOW ¢/ SYIUOW €T o %LE %L9 s (98-S VL 1 wss . GpI 10 3[qISIPul PAreU  q .
‘eruoue 1N ’ .NE\ w00zl pue jusunear) ‘G9< ow< e 19
&E&obsmq E)|RER 008 ‘007 :s3s0p 35123 opredd
: : {(uotsuedxa) 00T
10 (aseyd uorjeressa)
0T WoIy 1D
dn-durer-xepojous p
W/8w oz
-9UIqeIIIIP mNE
/8w /-auIpndeze
sow ¢y (5'6£-0'69) f,w/3w 00F 2] 8102
eruadonnou 3 0 dnois bL :0 dnoid owmw uowwﬁ 0 uonONpUI pIEpue)s qouQ
: sdnouig e ‘sowr ¢ 9110d21 <€0°08-0" dnoid ¢ w/Sw ’ :
‘eruadonnau [L1qay M Juow %NW g %mom P 1ON mww\.ww P mm\w.s 6¢ mﬁw .o% %Wm e woom .o%% <l LS I0yoIqIBrPur OAlRU  q[ j100uvT
ceruadojfooquuoay, 4 . . ° ° e b . Juswea) ‘G9< a3y “Ie 39
‘sow ' {(0°64-S'1L) sosop 1a81e) :g dnoid
v d o d Cws opreur(y
Y danoin ¥/ Y dnoin .NE\ W ()0¢T pue
‘008 ‘00¥ sasop 3a31e}
1y dnoid-xepojouaa
UOT}R[BISI ISOP ¢ + ¢
BAIAINS DD+ [eaams (D +YD) plo siead syuaned Apnys
SHRA ! 21940 %ﬂwﬁ Mw 234 .mw Sm . SL< (oBuex) sxeal pasn Bulsop « % uonjendod juamne ﬁoa Apn
9SIOAPE /¢ OpeRID) Il 3 HEITP T ono L } sjuonjed  ‘oSe uerpajy pue juourjeaiy, I Hel whed - g PIis
URIPIA UBIPIIN - asuodsay u ‘ IoquUNN asey

‘syuade SunedylowodAy snyd xepojousa Jursn sjuened Y UT SSWIODINO [eLI) [EITUI) ] 414V],



Case Reports in Hematology

(yuounjeany judde
SunerdypouwrodAy
Jo11d paatadax

Scwmo&uo@EoHﬁ poyiodor  sypuow . PeY %07 pue G_ﬁ 0202
‘eruadonnau syjuowr 7'/ 1ON P %LT %87 8 (€6-€€) 94 OVA'T+XBOPUIA 01 TV A1epuodas € pooig
ceruadonnau a[11qa ] PeY 9%8¢) OwaYd “Ie 39 oM
QAISUJUT JOJ
AqBIPUT TNV AN
/M 0/£8TZ SIMPY
so[o4o Lep
-8T 01-1( uonda(ur
DS Aqrep w/Sur oz
-ourqere}fd asop-mo|
cuorssarddnsoofur [s] 6102
ﬁ SuonOdJUI . _ pojiodor paduojoxd owaYd ozmwBE {30100u0)
‘eruadonnau sqauow [\0]  SYIuouW ['g JON %97 %¥S 0¥ (06-€9) ¥ /M qT aseyd 78 10 o[qIST[ouI 9ATRU  [[/q[ 111D
oMxqay “eruadoif) ur Sw gpg Sw 009 juaunean ‘09< 28y Jo jpuinof
:3SOp POPUSUIUIODT “Ie 39 oM
11 aseyd
‘asop 1231e) o1} 0}
dn payenn Sw o1 10
05 [eNTUT-Xe[2039UI A
[eAraIns DD +UD [eAAmS (RID +¥D) plo siwak syuaned Apnys
SJUIAD : : 221§ : G/<  (o8uer) sreak pasn Sursop : dod X
[[e12A0 jo uoyemp Nio) Jer . Jo uonjendod juonegy  jo pnig
9SIOAPE /¢ dpeID) JU2Ad sjuoned  “o8e uerpajy pue JusuIeaI],
UBIPOIA UBIPOIA wepOI asuodsay h ToquINN aseyq

‘ponunuo) 1 AIdV],



years, additional information on using these regimens to
manage older, “real-world” patients, particularly those over
85 years of age, would be helpful to clinicians in clinical
practice. There remains a paucity of data on how to best
manage these extremely elderly AML patients with ven-
etoclax plus HMAs.

In this manuscript, we use three case studies to showcase
how we treat AML in the extremely elderly. We will discuss
our clinical experience and provide expert recommenda-
tions on treatment and management.

2. Case Reports

2.1. Patient 1. Patient 1 is an 87-year-old male who pre-
sented with fatigue and intermittent shortness of breath. The
WBC count was 84,900 with a large number of circulating
myeloblasts. Cytogenetic and molecular details are listed in
Table 1.

The patient was admitted to the hospital and started on
hydroxyurea for cytoreduction. Venetoclax and azacitidine
were initiated when his WBC count dropped below 35,000.
Due to high risk of tumor lysis, venetoclax was dose-esca-
lated from 100 mg on day 1 to 400 mg by day 3 and was
continued on 400 mg daily through day 21. Azacitidine was
given intravenously at 75 mg/m” on days 1-7. His inpatient
course was complicated by febrile neutropenia with a
negative infectious workup and deep cytopenias requiring
transfusion support.

Bone marrow biopsy on day 22 showed a hypocellular
marrow with <5% blasts. His counts were allowed to recover,
and he met criteria for complete remission after cycle 1. He
subsequently received 10 additional cycles of therapy. He
was maintained on venetoclax 400 mg daily on days 1-14
during the additional cycles with full-dose azacitidine, and
cytopenias were managed with rare blood transfusions and
occasional granulocyte colony stimulating factor (G-CSF).
The patient’s course was later complicated by Sweet’s syn-
drome, believed to be secondary to G-CSF, at which time
azacitidine and venetoclax were held. Repeat bone marrow
showed his AML had relapsed, and he was restarted on
azacitidine alone. He had a stable disease on azacitidine for 6
months before progressing with leukocytosis and circulating
blasts. Next-generation sequencing revealed that the patient
had acquired a FLT3 ITD mutation that was not previously
present. He was switched to monotherapy with the FLT3
inhibitor gilteritinib and had a hematologic response before
passing away from complications of AML 25 months after
his original diagnosis.

2.2. Patient 2. Patient 2 is a 92-year-old male who presented
with recurrent pneumonia and a biopsy-proven right lower
lobe lung adenocarcinoma and was incidentally noted to be
pancytopenic. A bone marrow biopsy was markedly
hypocellular, with 43% myeloid blasts in scattered clusters.
Cytogenetic and molecular data are displayed in Table 2.
The patient was referred to Thoracic Oncology and
underwent successful radiation in 10 fractions of a stage I
lung adenocarcinoma, and given his good performance
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status otherwise, he was admitted to the hospital and started
on treatment with intravenous azacitidine (75 mg/m?® on
days 1-7) and venetoclax 400 mg daily on days 1-21. The
patient tolerated induction well with minimal adverse ef-
fects, without neutropenic fever, and only mild weight loss
and deconditioning. Repeat bone marrow biopsy on day 21
showed a markedly hypocellular marrow with a small
myeloid blast population (3%), and he ultimately had good
count recovery.

Following induction, the patient continued to tolerate
the treatment well, with only symptoms of fatigue and
occasional nausea. He did have persistent cytopenias, ne-
cessitating occasional transfusions and routine twice weekly
G-CSF injections. The patient underwent 9 more cycles of
therapy, including 5 cycles with azacitidine alone and 4
cycles with venetoclax given for only 14 days at the full dose
of 400 mg daily. After 10 cycles of therapy, the patient
showed evidence of relapsed disease and progression and
passed away 17 months after the initial diagnosis.

2.3. Patient 3. Patient 3 is an 85-year-old male who had a
transformation to acute myeloid leukemia after a yearlong
history of MDS with multilineage dysplasia. He presented
with leukocytosis and circulating blasts, and his bone
marrow biopsy confirmed transformation to acute leukemia
with both myeloid and T-lymphoid marker expressions.
There was extensive marrow involvement. Cytogenetic and
molecular details are displayed in Table 1.

The decision was made to start decitabine with ven-
etoclax, and the patient was admitted for induction therapy.
During induction, the patient received dose-reduced ven-
etoclax 100 mg daily for 21 days due to concern for drug-
drug interactions, given the concomitant use of pos-
aconazole for fungal prophylaxis. A bone marrow biopsy
following cycle 1 showed a cellular marrow with reduction of
blasts from 80% down to 14%, with a normal absolute
neutrophil count and stable thrombocytopenia (platelet
counts stable around 20,000, compared to 25,000 on ad-
mission), and he was discharged without further
complications.

On follow-up, the patient was continued on decita-
bine and venetoclax, receiving only 14 days of dose-re-
duced 100 mg venetoclax for each cycle, given persistent
cytopenias. His course was complicated by anemia and
fatigue, and the patient received G-CSF during periods of
neutropenia between cycles and transfusions as needed.
For cycles 2 and 3, the patient received a shorter dose of
14 days of venetoclax due to anemia. Bone marrow biopsy
after cycle 3 showed ongoing reduction in the blast count
(9% blasts). Cycle 4 was with decitabine alone, and the
patient developed leukocytosis and a bacteremia, so after
stabilization, cycle 5 was resumed with decitabine and
venetoclax once again. Following cycle 5, the patient
developed GI bleeding in the setting of thrombocyto-
penia. The patient was managed supportively on hy-
droxyurea and transfusion support, ultimately
transitioning to hospice care, 6 months after his original
diagnosis with AML.
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3. Discussion

We present three cases of extremely elderly patients (>85
years old) with AML who have been treated with venetoclax
and a hypomethylating agent (azacitidine or decitabine).
There are several tools that have been used to assess fitness of
elderly patients for AML therapy, some of which have been
described by Min et al. [7]. We did not use a formal tool to
select patients, but all patients selected were ambulatory, did
not have any cognitive impairment, and had excellent family
support and transportation to and from our center. The
ECOG performance status was at least 2 at the time of
treatment initiation. After receiving therapy, all three pa-
tients had bone marrow responses and two of the three
patients completed over 10 cycles of therapy. All patients
were treated with the full therapeutic dose of venetoclax
when given in combination with HMA. After achieving
initial response, we did modify subsequent cycles of VEN/
HMA to use VEN only for 14 days instead of 21 and oc-
casionally omitted venetoclax cycles and treated with HMA
alone, all in an effort to manage cytopenias and avoid sig-
nificant complications such as neutropenic fevers while the
patients were on active treatment. Fungal prophylaxis and
bacterial prophylaxis were used while the patients were
neutropenic. Importantly, the patients were motivated for
therapy, and two of three maintained a good quality of life
while being treated. Patient 1 lived for 25 months after the
initial diagnosis, and patient 2 survived for 17 months after
the initial diagnosis. This case series illustrates that treatment
with HMAs and venetoclax is feasible in the extremely el-
derly population and age alone should not rule out such
patients from receiving active antileukemia therapy.

Data Availability

The data that support the findings of this study are available
from the corresponding author upon reasonable request.
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