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Acute toxicities

26 years old men, Refractory Hodgkin Lymphoma
2012- 2017 : 5 lines received in Algerie

08/2017 : CR post Brentuximab - Nivolumab (Deauville 1)

05/02/2018 : Haplo-HSCT < father, Fluda + Busulfan +
PtCy+CNI

24/02/2018: aGVHD MAGIC Il (cutaneous stade 3) --> Medrol

16/04/2018 : Hb 9.3 g/dl, PIt 4.000/uL, Creat 0.78mg/dl,
Schisto 15/1000, Hapto <3, LDH 770 Ul/ml

What's your diagnosis?
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Acute toxicities
Transplant-associated thrombopenic microangiopathy (TA-TMA)

Initiation

Progression

Hemolysis

| | |
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Aggravated endothelial injury
plateled aggreagation
microthrombi formation
thrombocytopenia, hemolytic anemia

. 3 Phases:

*

*

*

Initiation phase :

. CNI, Conditioning... leads
to endothelial damages

Progression phase :

. Aggravation of endothelial
damages by different
factors

Outcome phase :

. Platelet aggregation -->
microthrombi -->
obstruction of vascular
lumen --> hemolysis and
iIschemia
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1. Endothelial damage 2. Procoagulant state

@ m --> Platelet aggregation -->

icrothrombi

p

pOREN -

- Thrombopenia
- Hemolytic anemia
- Ischemia
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TA-TMA
Two hits hypothesis

First hit Second hit
{Risk factors) {Initiating agents)

Endothelial injury
(Leading to TMA)

Normal Pro-coagulant
endothelium > endothelium

Precoditioning phase HSCT Days Day 10 Day 15 Day 20 Day25 Day 30
{Aplastic phase) (Recovery phase) {Stable phase)

Table 1. Risk factors making endothelium procoagulant

. Prolonged immobilization

. Severe bacterial and fungal infections Table 2. Initiators of endothelial injury
Endothelial injury by conditioning chemotherapy/irradiation
orby GVHD Calcineurin and mTOR inhibitors
- Indwelling central venous catheters Acute GVHD
Residual leukemic cells present at the time of transplant Infection

Growth factor administration
Venous thromboembaolism
Unrelated donor transplants Abbreviation: mTOR = mechanistic target of rapamycin.
Non-myeloablative transplants (fludarabine-based regimens)
High-dose busulfan (16 mg/kg)

HLA mismatch (one or more loci)

Total body irradiation

OI I0
o

* 7 INSTITUT -_u
JULES BORDET ULB | []
INSTITUUT Khosla et al. BMT2018 ."'_Ts.




TA-TMA

Clinical manifestation

Manifestations of microangiopathic hemolytic anemia

De novo anemia
De novo thrombocytopenia
Increased transfusion requirements

Elevated LDH
Schistocytes in the blood
Decreased haptoglobin
Manifestations of organ damage
Kidney Decreased glomerular filtration rate
Proteinuria
Hypertension; >2 medications
Lungs Hypoxemia, respiratory distress
GI tract Abdominal pain/GI bleeding/ileus
Central nervous Headaches/confusion
system Hallucinations/seizures

Manifestations of organ damage

Polyserositis Refractory pericardial/pleural
effusion, and/or ascites, without
generalized edema
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Onset day : +32 To +40

TA-TMA associated to
CNI : good prognosis

Incidence unknown: 7 -
39%

Mortality: 37 to 90%

EBMT Handbook 2019 [




TA-TMA

Diagnostic criteria and prognostic factors

Criteria BMT-CTN® WG Chao® Jodele?
Schistocytes >2/HPF >4%* >2/HPF Yes
Elevated LDH! Yes Yes Yes Yes
De novo thrombocytopenia - Yes Yes Yes
Decreased Hb® — Yes Yes Yes
Coombs (—ve) Yes - Yes -
1 Haptoglobin - Yes Yes -
Renal/neurological dysfunction Yes - - -
Coagulation normal - - Yes -
Proteinuria’® &
Hypertension™ +
Increased serum C5b-9 levels - - - +
Poor prognostic factors
. Proteinura > 30mg/dI . URD
. Elevated serum C5b-C9 levels - TMAindex: PIt/LDH >20

. High schistocyte count > 18 years

. Elevated serum creatinine
® NSTITUT
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TA-TMA

Treatment

. Treatment

*

0:6:0
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Supportif

STOP CNI, treat infection,
GVH

Therapeutic plasma
exchange

Eculizumab

Defibrotide
Rituximab
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Adjunctive Therapy
Optimize Anti-Hypertensives

Minimize Transfusions
Consider EPO & TPO

Q1: Is the Patient Actively Infected?

r

Q2:Does the Patient have Active GVHD?

"

Q3: Could the Patient have Sub-clinical GVHD*?

V

Q4: Is the Patient on a CNI or Sirolimus?

[l

Continue &
Monitor#

b

Q5: Could the Patient have an Autoantibody?

u

Q6: Does the Patient have Proteinuria and
Elevated sC5b97?

*Or excessive inflammation

AUntil all hematologic markers have returned to normal and potential triggers are no longer present

Go back to Q1

0!0!0
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Acute toxicities

47 years old woman, ALL-B, Phi*, del IKAROS
12/2020 GRAAPH 2014
06/2021 auto-HSCT (TBI + Endoxan)
10/2021 Relapse
02/2022 CR2 post-Inotuzumab + Ponatinib (2 cycles)

23/02/2022 Day 0: Allo-HSCT MRD, RIC Fluda + Melphalan +
PtCy

Day +8 : Febril Neutropenia --> Tazocin

Day +9 Cocci Gram + Bacteremia --> Tazocin + Vanco

Day +10 : Bili 4.6 mg/dl, Creat 1.25mg/dl <0.5 mg/dl, Weight
+ 5kg in 2 days

--> What's your diagnosis?
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Acute toxicities
Veno-occlusive disease (VOD-SOS)

TABLE 1 | Modified seattle, Baltimore, and EBMT diagnostic criteria in adults (A) and in children (B).

Baltimore criteria® EBMT criteria®

Presentation within 20 d from HSQ
of =2 of the following:

Within 21 d from HSCT bilirubin >2 mg/dL Classical VOD/SOS?2 Late-onset VOD/SOS?
and at least 2 of the following:

Within 21 d from HSCT bilirubin >2 L Classical 21,
- Bilirubin >2 mg/dL ~ Painful hepatomegaly an’:’ :.‘2 of‘fh;f';lo ﬁg.b' irubin >2 mg/d 8 ;sswa SOS beyond day
- Hepatomeggly, right-upper - Welght gain >5% — Painful hepatomegaly Histologically proven
quadrant pain - Ascites — Weight gain >5% S0S
- Weight gain >2% over baseline _ Ascites OR

dus to fluid retention >2 of the classical criteria AND ultrasound

(US) or hemodynamic evidence of SOS

No time onset limitation for SOS/VOD occurrence

The presence of >2 of the following paramethers®:

e Unexplained refractoriness to platelets transfusions defined as >1 weight-adjusted platelet substitution/day to maintain institutional transfusion guidelines.®
* Otherwise unexplained weight gain on 3 consecutive days despite the use of diuretics or a weight gain >5% above baseline value

* Hepatomegaly (best if confirmed by imaging such as US, CT or MRI) above baseline value measured pre-HSCT

¢ Ascites (best if confirmed by imaging such as US, CT or MRI) above baseline value measured pre-HSCT

¢ Increase of bilirubin above baseline value on 3 consecutive days or bilirubin >2 mg/dL within 72 h
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Veno-occlusive disease (VOD-SO0S)

Pathophysiology

“ytokines from injured tissue

Calcineurin inhibitor/G-CSF o Disse space HEPATIC DAMAGE
Endothelial injury engulfment
Microbial products
Engraftment/alloreactivity
ACTIVATED ENDOTHELIUM 1 Further endothelial damage
S =
Endothelial detachment
Endotelial cell damnage (NO deficit, MMP-9 activation)
Procoagulant status
(NPAI-1, DTF, LtPA)
Proinflamatory status Q .-)
(L -adhesion molecules) ’ . .
DEFIBROTIDE .‘. Centrilobularvein
Wsmmwm(\wm/' .’ obstruction '
Capillary leak . ~
C= o= = g = g = ) = g = J_ =

Endothelial injury --> loss of endothelial cell cohesions --> red blood cells
pass through these gaps --> accumulate into the space of Disse --> causing
KR endothelial detachment --> embolize and block the sinusoid

¢ INSTITUT
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Veno-occlusive disease (VOD-SOS)

Risk Factors

Patient-related risk factors®

Age Younger < older > Type of HCT
—_— Sex Male < female
. Type of donor
Karnofsky index  100-90 < lower than 90
; - : Grade of

Underlying Nonmalignant < malignant < some Goeye

: . at compatibility
disease specific diseases® Toell i the eraft
Status of the Remission < relapse B L 0
disease
AST level before = Normal < increased Type. c!f .
HSCT conditioning
Bilirubin level Normal < increased Busulfan
before HSCT
Prior liver No < yes —— TBI
radiation
Liver status Normal < fibrosis, cirrhosis, tumor
Iron overload Absent < present
CMV serology Negative < positive i
Prior treatment Gemtuzumab or inotuzumab — Fludarabine
with ozogamicin GvHD prophylaxis
Concomitant drugs Progestogens, azoles
Genetic factors ~ GSTM1-null genotype, MTHFR = HSCT number

677CC/1298CC haplotype, etc.
DOC
¢ INSTITUT

JULES BORDET
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a - a -

Transplant-related factors

Syngeneic/autologous < allogeneic
HLA-identical sibling < unrelated
Match < minor mismatch < major
mismatch

T-cell depleted < non-T-cell
depleted

NMA <RIC < TRC < MAC

IV < oral targeted < oral
CY-BU < BU-CY

Fractionated < single dose
Low-dose rate < high-dose rate
Less than 12 Gy < more than 12 Gy
Time between CY to TBI
36h<CYtoTBI12h

Not included < included

CNI (TAC < CSA)

< CNI + sirolimus

First < second HSCT

EBMT Handbook 2019 [




Veno-occlusive disease (VOD-S0OS)

Severity Criteria

New EBMT criteria for severity grading of a suspected SOS/VOD in adults

Mild® Moderate® Severe Very severe - MOD/MOF>

Time since first clinical symptoms of >7 Days 5-7 Days <4 Days Any time

SOS/VODE

Bilirubin (mg/dL) 22 and <3 =3 and<5 =5 and<8 s I

Bilirubin (pmol/L) >34 and <51 251 and<85 >85 and <136 >136

Bilirubin kinetics Doubling within 48 h

Transaminases <2 x normal > 2 and<5 x normal >5 and <8 x normal >8 x Normal

Weight increase < 5% 25% and <10% =5% and <10% —p 2 10%

Renal function <1.2 x baseline at 21.2 and<1.5 x baseline at 21.5 and <2 x baseline at 22 x baseline at transplant or others signs of

transplant transplant transplant MOD/MOF
0: :0
e 9
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Veno-occlusive disease (VOD-S0OS)
Diagnosis and Treatment

Diagnosis Treatment
. Clinical! . Severe VOD > 80% mortality
. Transjugular hemodynamic . Defibrotide (not reimbursed
study : in Belgium)
HVPG > 10mmHg . For severe VOD
Specificity 90% . 6.25 mg/kg 4x/d, during 3
Sensitivity 60% 1004
. Biopsy : Complications!!! o
. US : HM and ascites ! .
"
- 30
20 .
109 pefibrotide 5430325;1/0000?&“@.%?;;0])
0

T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100
n=701 696 650 582 532 469 430 390 364 341 310

.w. Time Since HCT or Chemo-Radiotherapy (days)
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Acute toxicities
Haemorrhagic Cystitis

Early-onset < 48H post
conditionning regimen
Direct toxic effect of drug

metabolites or RT on the
bladder mucosa

Cyclophosphamide : acroleine
Incidence <3%
Prophylaxis

Hyperhydratation

Chelation with Mesna for Cy

Treatment
Hyperbaric O2
Hyperhydratation
Forced diuresis
.&. . Fibrin glue by cystoscopy

JULES BORDET
INSTITUUT

Late onset > day +15

Risk factor :

Polyomavirus BK infection
(90% adults are seropositive)

Adenovirus (rare)
Incidence 7-25%
Diagnosis:
BK viruria > 7 log10 copies/mL
Treatment:
Cidofovir 5Smg/kg 1x/week
Hyperbaric O2
Hyperhydratation
Forced diuresis
Fibrin glue by cystoscopy

J
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Acute toxicities
Post-Transplant Lymphoproliferative Disease (PTLD)

Heterogeneous group of diseases usually driven by
Epstein-Barr Virus (EBV)

Many develop subclinical infection with EBV in infancy and
childhood, some experience acute infectious mononucleosis as
adolescents or adults

EBV persists in infected memory B-cells

. Autonomous proliferation of EBV-infected lymphocytes may be
induced by immune suppression

Clinical behavior and treatment options vary depending
on host immunity and pathological features
Pathologic confirmation with biopsy is instrumental

0:6:0
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Acute toxicities
Risk of PTLD After Transplantation

16% 12-17%

12%

8%

4% 2-3%

1.5-2.5%

0% =

HSCT Kidney Liver Heart Lung Intestinal
Median time to PTLD: 4 mos 24mos 28mos 34mos 11 mos

Incidence 2-3%
90% diagnosed <6 months post-HSCT
Prevention : EBV PCR 1x/week

4?1* Preemptive therapy with Rituximab o
INSTITUT |
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Acute toxicities
Treatment in PTLD

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

Survival rate

\¢
0:6:0
¢ INSTITUT

oS

Solid organ transplantation
population (N =43)

0

100 200 300 400
Days
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500

600

Rituximab 375 mg/m? weekly x 4

Response rate at day 80: 44.2%
(12 complete responses)

At 1 year, responses maintained
in 68% of patients

1-Yr OS: 67%
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Acute Toxicities
Sequential R-CHOP in PTLD Treatment

Rituximab | (Day 1) 100
Rituximab Il (Day 8)
Rituximab Il (Day 15) s 80
Rituximab IV (Day 22 =
(Day 22) 3 60
2
No: high risk Yes: low risk a
,=£ 40
()
3
R-CHOP-21 | (Day 50) Rituximab V (Day 50) 20
R-CHOP-21 Il (Day 72) Rituximab VI (Day 72) Median OS = 6.6 years (95% Cl, 5.5 - 7.6)
R-CHOP-21 IIl (Day 94) Rituximab VII (Day 94) 0
0 20 40 60 80 100 120
R-CHOP-21 IV (Day 116) Rituximab VII (Day 116) Time From Start of Treatment (months)
No. at

sk 152 87 61 34 11 1

€O
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Acute Toxicities
CMV reactivation

Recipients CMV+ > risk for CMV reactivation and early and late
nonrelapse mortality (NRM).

CMV PCR weekly and preemptive antiviral therapy --> risk of
death from CMV disease to <10%.

The median time to CMV reactivation : 41 days after HCT, and
98% occurred before D100

100 A — ] e —— | emsmsmsmas
80
60

40 -

20
N [ 200 akastoin o
0 Haz= : T -

Cumulative incidence, %

OI Io Years
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CMV

Letermovir
A Clinically Significant CMV Infection . CMV PCR weekly
100-
g () — P<0.001 by log-rank test
ﬁ 80+ . Recipient CMV +
£ :;: Letermovir 480mg 1x/day DO -->
5 D100
o Placebo
&  40- 240mg if Ciclosporine
2 30- _
= Letermovir
S 20+
E .o . Treatment:
L
0- | . . . | . Ganciclovir 5mg/kg 2x/day IV
o 2 6 10 14 18 24
Waesls since Transphniation . Valganciclovir 900mg 2x/day
No. at Risk
Pacebo 170169 135 96 85 77 70
Letermovir 325320 299 279 270 254 212
ol:zo o
INSTITUT an
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Late toxicities after HSCT (> 2years)

C . Cause of Death
1. Relapse
S . ﬁ___ Tt 2. GVH
Sl R . 3. Infection
S 4. Organ failure
= W 5. Second cancer
E 6. Other
o 40+
= ~ AML 10-yr probability, 84% (95% Cl, 82-85)
o -= ALL 10-yr probability, 84% (95% CI, 82-85) _
& 204 = MDS 10-yr probability, 80% (95% Cl, 77-83) « Risk Factors
== Lymphoma 10-yr probability, 84% (95% ClI, 81-87)
~ - SAA 10-yr probability, 92% (95% Cl, 91-93) 1. TBI
0 L] L] ] L | L L] L | ] L L] 1 L
2 3 4 5 6 7 8 9 10 11 12 13 14 15 2. Chemotherapy
) . 3. GVH
Time Since Transplant (years) _
4. Infections
(virus)
‘IP 38% of HSCT-patients presented one single late effects 5 1S
L ) &
|
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Late toxicities after HSCT (> 2years)

. Endocrine dysfunction
Thyroid function
Gonadal, fertility
Growth and development

. Skeletal disorders
. Ocular problems

+ Respiratory tract problems
Restrictive lung disease
Obstructive lung disease

. Cardiovascular complications
. Secondary neoplasia

. Psychosocial
0&0
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Late toxicities after HSCT (> 2years)
Thyroid function

A
Hypo-, hyperthyroidism %1: ::Eg
Incidence thyroid dysfunction < N
Biological in 40% é ®
Clinical in 5-25% 52
: S —
a o
Median time for appearance "\ esshowasghn
Median time 5 years B . ——
g 0-9 Years
Irradiation, the main risk factor g X
Single dose 50% ‘é .
Fractionated 15% £
BuCY 11% §
o Younger age i 0. —
.z:xTﬁfJéLUEORDET esreom Henepen ULB E:E
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Late toxicities after HSCT (> 2years)
Skeletal disorder

Osteopenia/Osteoporosis: Avascular necrosis of bone
Reduced bone mass and . Incidence rate 5-15%
increaqgsed susceptibility of . Leading symptom: PAIN
bone fractures . Most affected joint: HIP
Low bone density 50% . Risk factors
Osteopenia 30% . Steroids and TBI
Osteoporosis 10% . Early detection by MRI

Risk factors
TBI
cGVHD
Steroid, CNI
Inactivity
Oestrogen deficency

JULES BORDET
INSTITUUT

iris



Late toxicities after HSCT (> 2years)

Avascular necrosis of bone

YT

09
Patients Events (ON)

557 52

5-year Cl of ON
0-09 + 0-01

08
07
06
05
04

Cl of osteonecrosis

03

0-2
01

00

Years
Atrisk (censored)

Patients 557 (14) 378 (130) 292 (205) 164 (330) 67 (426) 14 (479)

(B) 10
09 Patients Events (ON) 5-year Clof ON P-value

<10years 266 10 004 £0:01 <0-001

10-15years 176 20 0114002

>15 years 115 22 018+ 0-04

08
07 —.a
086
05
04

Cl of osteonecrosis

03

02 e —-—

01 -’
0.0 ldiels
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Cumulative Incidence (%)

Cumulative Incidence (%)
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Late toxicities after HSCT (> 2years)

Cataract
. . d
Cumulative Incidence 4-76% 100% P<0.001
N=639
g 80%
o
: 2 60%
Risk factors o BU
TB| E 40% - 24% (16-34) N: 448 n: 65 TBI
’ g . 4% (2-10) N: 191 n: 6
. aGVHD 3 20% L
. 0% A= — v . - :
‘ SterOIdS 0 1000 2000 3000 4000 5000 6000
. Older age Days
. . 804 Single dose TBI (n=74)
Ophtalomologic evaluation at 6
months post HSCT, then yearly o]

>12 Gy Fractionated TBI (n=124)

12 Gy Fractionated TBI (n=209)

No TBI (n=85)

Probability of Developing Cataracts (%)

, 01 2 3 4 5 6 7 8 9 1011 12 13 14 1516 17 18 19
QI ® l0 Years After Transplantation
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Late toxicities after HSCT (> 2years)

Cardiovascular events

Arterial Event
0.4

1.0

0.8

0.6

0.2

0.0

Cumulative Incidence

e
-

©_
o

0.6

0.4

0.2

0.0

- n=265; 22% + 7%

0 5 10 15 20 25
Years since Transplantation

Cumulative incidence of an
arterial event was 12.8% at 20
years, and 22.1% at 25 year

The cumulative incidence at
20 years is 8.7% for patients
younger than 20 years, 20.2%
for patients between 20 and 40
years, and 50.1% for patients
between 40 and 60 years of

o
- age at HSCT
(o]
P <.001 S
1
§ llogen
() (<o}
T o
g o
----------------------- 40-60 y °
=3
g s
=
[&]
-~ 20-40 years g
! o
L
<20 years i tologo
8l _— @
- ‘ vis T
5 10 15 20 0 3 6 12 15 . . )
Years since Transplantat T Tichelli et al. Blood 2007 [
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Late toxicities after HSCT (> 2years)

Cardiovascular events

Arterial Hypertension —

Diabetes —

Dyslipidemia —

BMI

Sex -

e RR:3.64;Cl 1.41-9.44

! : | RR:9.62;Cl 3.32-27.84 N

i RR:5.44;Cl 2.02-14.62

—o——] RR:1.91;Cl 0.74-4.95

RR:0.39; Cl 0.14-1.09

T T T T T T
5 10 15 20 25 30
Relative Risk of an Arterial Event

In multivariate Cox regression
analysis using age as a
timescale, only the
development of at least 2
cardiovascular risk factors
(hypertension, diabetes,
dyslipidemia, or obesity) was
statistically associated with an
increased risk for
cardiovascular events

.LA.
ULBg | | |
L |
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Late toxicities after HSCT (> 2years)
Secondary cancers

* Cumulative Incidence 11% at 15 years

25

» 2-fold more than in the general i} WR—
po p u I at i 0 n E Autologous vs no transplant: P-value = 0.41
* Risk factor
* Allo-HSCT k- pRE—
e cGVHD g A
* HPV or HBV infection o RO e g o s oo
° TBl Trensplant type ——  Not S kA i ——
° . e 100%
Types : o P=0.019
. 8 . N= 637
* Skin Cancer § 80%
* Cancer of the oral cavity £ oo y
: 2
* Liver '—E" 40% © 18% (9-38) N: 445 n: 12 TBI
° Brain 3 20% 0% N: 192 n: 0
* Cervix o
0 1000 2000 3000 4000 5000 6000
* PBreast Days
’L’XTNSTlT.U T Thyroid Pole et al. BMT 2015 o
JULES BORDET Rizzo et al. Blood 2009 m =.=
INSTITUUT Saglio et al. BMT 2020 N
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Late toxicities after HSCT (> 2years)
Secondary cancers

E Overall survival

1.0+ .
- . Retrospective study of EBMT
L S, [—— Confidence limits 220 OOO patlents
% 0.6- e - )
3 e . 4065 (1.8%) secondary solid
e . TTETEIEEEET=S
z ™ cancer :
£ 02 Lung 597
o Breast 547
0 1 2 3 4 5 6 . Colorectal 446
Time From Diagnosis of SSC, y Prostate 410
No. atrisk 4052 2512 1761 1286 958 713 . Melanoma 343
. Median time after HSCT : 3.6
@ Incidence of deaths from second breast, colorectal, or lung cancer years
1.0
. OSat5years 47%
E 08 Lung . Depend of the type of SSC
3 0.6 - . Poor : Pancreas, Lung, Esophageal,
= Brain and Gastric
% 0.4- Colorectal Favorable : Thyroid, Cervix, Prostate,
2 Breast and Melanoma
S 0.2-
0~ ‘ T . T T :
0 1 2 3 4 5 6
Time From Diagnosis of SSC, y ®
© JULES BORDET vis L]
INSTITUUT Tichelli et al. JAMA Onco 2019 N ELE
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Recommendations for the follow-up

01‘10

Table 1 Summary recommendations for screening and prevention of late complications in long-term HCT survivors
Tissues/ Late complications General risk factors Monitoring tests Monitoring tests and preventive measures Monitoring tests and preventive measures in
organs in all HCT recipients special populations
Immune Infections Donor source CMYV Ag or PCR in PCP prophylaxis for initial 6 months after HCT Patients with cGVHD: antimicrobial prophylaxis
system HLA disparity patients at high risk fpr Immunizations post transplant according to published | targeting encapsulated organisms and PCP for the
T-cell depletion CMY reactivation guidelines duration of immunosuppressive therapy
GVHD Administration of antibiotics for endocarditis Patients with cGVHD: screening for CMV reactivation
Prolonged prophylaxis according to American Heart Association  should be based on risk factors, including intensity of
immunosuppression guidelines immunosuppression.
Venous access
devices
Ocular Cataracts TBI/radiation Ophthalmological Routine clinical evaluation at 6 months and 1 year Patients with cGVHD: routine clinical evaluation, and if
Sicca syndrome exposure to head  examination after HCT and at least yearly thereafter indicated, ophthalmological examination more
Microvascular and neck Ophthalmological examination with measurement of” frequently
retinopathy Corticosteroids visual acuity and fundus examination at 1 year after
GVHD HCT, subsequent evaluation based on findings
and risk factors
Prompt ophthalmological examination in patients
with visual symptoms
Oral Sicea syndrome GVHD Dental assessment Education about preventive oral health practices Pediatric recipients: yearly assessment of teeth
Caries TBI/radiation Clinical oral assessment at 6 months and 1 year after | development
exposure to head HCT and at least yearly thereafler with particular Patients with cGVHD: consider more frequent oral and
and neck attention to intra-oral malignancy evaluation dental assessments with particular attention to intra-oral
Dental assessment at 1 year after HCT and then malignancy evaluation
at least yearly therealter
Respiratory  Idiopathic pneumonia TBI/radiation PFT’s Routine clinical evaluation at 6 months and 1 year Patients with cGVHD: some experts recommend earlier
syndrome exposure to chest  Radiological studies after HCT and at least yearly thereafter and more frequent clinical evaluation and PFT’s
Bronchiolitis GYHD (e.g., chest X-ray, Assessment of tobacco use and couseling against
obliterans syndrome  Infectious agents CT scan) smoking
Cryptogenic Allogeneic HCT PFT’s and focused radiological assessment for allogeneiq
organizing BU exposure HCT recipients with symptoms or signs of lung
pneumonia compromise
Sino-pulmonary
infections
Cardiac and Cardiomyopathy Anthracycline Cumulative dose of Routine clinical assessment of cardiovascular risk factors
vascular Congestive exposure anthracyclines as per general health maintenance at 1 year and at least
heart failure TBI/radiation ECG with ventricular yearly thereafter
Arrhythmias exposure to neck  function, ECG in Education and counseling on ‘heart’ healthy lifestyle
Valvular anomaly or chest patients at risk and in| (regular exercise, healthy weight, no smoking, dietary
Coronary artery Older age at HCT  symplomatic patients counseling)
disease Allogeneic HCT Fasting lipid profile Early treatment of cardiovascular risk factors such as
Cerebrovascular Cardiovascular risk (including HDL-C, diabetes, hypertension and dyslipidemia
disease factors before/ LDL-C and e T ] R
Peripheral arterial after HCT triglycerides) prophylaxis according to American Heart Association
disease Chronic kidney Fasting blood sugar guidelines
disease
Metabolic
INS” syndrome
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Table 1 Continued
Tissues/ Late complications General risk factors Monitoring tests Monitoring tests and preventive measures Monitoring tests and preventive measures in
organs in all HCT recipients special populations
Liver GVHD Cumulative LFT’s LFT's every 3-6 months in the first year, then
Hepatitis B transfusion Liver biopsy individualized, but at least yearly thereafter
Hepatitis C exposure Serum ferritin Monitor viral load by PCR for patients with known
Iron overload Risk factors for Imaging for iron hepatitis B or C, with liver and infectious disease
viral hepatitis overload (MRI or specialist consultation
transmission SQUID) Consider liver biopsy at 8 - 10 years after HCT to assess
cirrhosis in patients with chronic HCV infection
Serum ferritin at 1 year after HCT in patients who have
received RBC transfusions; consider liver biopsy or
imaging study for abnormal results based on magnitude
of elevation and clinical context; subsequent monitoring
is suggested for patients with elevated LFT’s, continued
RBC transfusions, or presence of HCV infection
Renal and Chronic kidney TBI Urine protein Blood pressure assessment at every clinic visit, with
genitourinary disease Drug exposure Serum creatinine aggressive hypertension management
Bladder dysfunction (e.g., calcineurin BUN Assess renal function with BUN, creatinine and urine
Urinary tract inhibitors, protein at 6 months, 1 year and at least yearly thereafier
infections amphotericin, Consider further workup (kidney biopsy or renal
aminoglycosides) ultrasound) for further workup of renal dysfunction as
clinically indicated
Hemorrhagic
cystitis
Muscle and  Myopathy Corticosteroids Evaluate ability to stand Follow general population guidelines for physical activity Patients with cGVHD: physical therapy consultation in
connective Fascitis/scleroderma GVHD from a sitting position  Frequent clinical evaluation for myopathy in patients on patients with prolonged corticosteroid exposure, fascitis
tissue Polymyositis Clinical evaluation of corticosteroids or scleroderma
joint range of motion Patients with ¢cGVHD: frequent clinical evaluation by
manual muscle tests or by assessing ability to go from
sitting to standing position for patients on prolonged
corticosteroids
Skeletal Osteopenia/ Inactivity Dual-photon Dual-photon densitometry at 1 year for adult women,| Patients with cGVHD: consider dual photon
osteoporosis TBI densitometry all allogeneic HCT recipients and patients who are at | densitometry at an earlier date in patients with
Avascular necrosis Corticosteroids MRI to evaluate patients |high risk for bone loss; subsequent testing determined| prolonged corticosteroid or calcineurin inhibitor
GVHD with joint symptoms by defects or to assess response to therapy exposure
Hypogonadism Physical activity, vitamin D and calcium
Allogeneic HCT supplementation to prevent loss of bone density
Nervous Leukoencephalopathy TBI/radiation — Clinical evaluation for symptoms and signs of Pediatric recipients: annual assessment for congnitive
system Late infections exposure to head neurological dysfunction at 1 year and yearly thereafter development milestones

Neuropsychological
and cognitive deficits
Calcineurin
neurotoxicity
Peripheral
neuropathy

GVHD
Exposure to
fludarabine
Intrathecal
chemotherapy

Diagnostic testing (e.g., radiographs, nerve conduction
studies) for those with symptoms or signs



Table 1 Continued
Tissues/ Late complications General risk factors Monitoring fests Monitoring tests and preventive measures Monitoring tesis and preventive measures in
organs in all HCT recipients special populations
Endocrine Hypothyroidism TBI/radiation Thyroid function tests | Thyroid function testing yearly post-HCT, or if relevant |Pediatric recipients: clinical and endocrinologic gonadal
Hypoadrenalism exposure (e.g., head FSH, LH, testosterone |symptoms develop assessment for prepubertal boys and girls within 1 year
Hypogonadism and neck, CNS) Growth velocity in Clinical and endocrinologic gonadal assessment for post- |of transplant, with further follow-up as determined in
Growth retardation  Corticosteroids children pubertal women at 1 year, subsequent followup based on [consultation with a pediatric endocrinologist
Young age at HCT menopausal status Pediatric recipients: monitor growth velocity in children
Chemotherapy Gonadal function in men, including FSH, LH and annually; assessment of thyroid, and growth hormone
exposure testosterone, should be assessed as warranted by function if clinically indicated
symptoms Patients with cGVHD: slow terminal tapering of
corticosteroids for those with prolonged exposure
Patients with cGVHD: consider stress doses of
corticosteroids during acute illness for patients who
have received chronic corticosteroids
Muco- Cutaneous sclerosis GVHD Pelvic examination Counsel patients to perform routine Patients with cGVHD and TBI recipients: consider more
cutaneous Genilal GVHD TBI/radiation self-examination of skin and avoid excessive exposure to [frequent gynecological evaluation based on clinical
exposure Lo pelvis sunlight without adequate protection symptoms
Annual gynecological examination in women to detect
early involvement of vaginal mucosa by GVHD
Second Solid tumors GVHD Mammogram Counsel patients about risks of secondary malignancies [Patients with cGVHD: clinical and dental evaluation
cancers Hematologic TBI/radiation Screening for colon annually and encourage them to perform self exam with particular attention toward oral and pharyngeal
malignancies exposure cancer (e.g., colonscopy, | (e.g. skin, testicles/genitalia) cancer
PTLD T-cell depletion sigmoidoscopy, fecal Counsel patients to avoid high-risk behaviors TBI and chest irradiation recipients: screening
Exposure to occult blood testing) (e.g., smoking) mammography in women starting at age 25 or
alkylating agents or Pap smear Follow general population recommendations for cancer (8 years after radiation exposure, whichever
etoposide screening occurs later but no later than age 40 years
Psychosocial Depression Prior psychiatric Psychological evaluation| Clinical assessment throughout recovery period, at 6
and sexual  Anxiety morbidity months, 1 year and annually thereafter, with mental
Fatigue Hypogonadism health professional counseling recommended for those
Sexual dysfunction with recognized deficits
Encouragement of robust support networks
Regularly assess level of spousal/caregiver psychological
adjustment and family functioning
Query adults about sexual function at 6 months,
1 year and at least annually thereafter
Fertility Infertility TBI/radiation FSH, LH levels Consider referral to appropriate specialists [or patients
exposure who are contemplating a pregnancy or are having
Chemotherapy difficulty conceiving
exposure Counsel sexually active patients in the reproductive age
group about birth control post-HCT
General Recommended screening as per general population
health (see text)
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