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Background
» Acute lymphoblastic leukemia (ALL) Is the most common

Entire
ALL cohort
(n=183)

chemotherapy +cranial chemotherapy
Irradiation alone
(n=29) (n=154)

childhood cancer.

Characteristics

Males/females, n (%) 88/95 (48.1/51.9) 19/10 (65.5/34.5) 69/85 (44.8/55.2) 0.041
» Both chemotherapy & radiotherapy have serious potential side EtQQ'th“eyr;QZEf’/;;WS T 2 (6.9 27 (17.5) Final Heiaht
Sephardi-Jews 74 (40.4) 10 (34.5) 64 (41.6) NS _ Ina elg _ _
effects, especially when used in children. Carbined ethnicity a 206 14 (459 006 Adult height was attained in 115
Age at diagnosis (yr) 5.7 (3.5, 8.8) 7.5 (3.9,11.2) 5.7 (3.3, 8.6) NS patlents (628%) from the StUdy
. . . Chemothera rotocol - -
> The endocrine system is especially prone to secondary treatment- oo s » » cohort at their last visit.
INS 84 19 (10.4 12 (41.4 7(4.5 .
. . . . . INS 89 25 (13.7) 7 (24.1) 18 (11.7) <001 |N these patients, short stature
iInduced Injury, and a variety of endocrine abnormalities may NS 03 3 191 2103 22 (205 was found in 13% of patients
_ _ _ INS 2003/2007 59 (32:2) 5 (1%.3) 54 (35:1) ] p
develop IN SUrvivors Of ChlldhOOd ALL Age at last visit (yr) 16.1 £ 3.9 18.2 + 3.6 15.7 + 3.8 0.001 treated W|th ChemOtherapy -
Duration of follow-up (yr) 8.7 (6.8, 12.2) 10.5 (7.2, 13.6) 8.6 (6.4, 12.1) NS Cranial irradiation & in 2 2% Of
- - Height-SDS at diagnosis _ ] _
Objective s gietomony | Um@mol | omomom % patients who were treated with
> To evaluate growth & pubertal patterns in patients diagnosed with Nl O caoss -0 -osaciai09  ooecoss1os  ns  chemotherapy-alone.
Females 0.26 (-0.53, 1.16) 0.34 (-1.90, 1.48) 0.21 (-0.52, 1.15)
Ch”dhOOd ALL Height-SDS last visit
Males -0.52+1.14 -0.97+£1.0 -0.39 £ 1.15 0.037
Females -0.14 £ 0.96 -0.83+0.77 -0.06 £ 0.95 0.012
Pubert
» To identify risk factors for impaired growth & puberty BMI- SDS last visit J -
' Males 0.41 (-0.47, 1.35) 0.10 (-0.98, 0.85) 070(043,1.38 Ns [ Ne occurrence of precocious
females 0.40 (-0.34, 1.15) 0.13 (-0.91, 1.17) 0.48 (-0.32, 1.16) NS

puberty was higher in girls who
got cranial irradiation vs. those
treated with chemotherapy-

-0.44+1.11 -0.84+1.09 -0.29+1.09 NS

. Final height-SDS last visit
Patients & Methods
Females -0.29+0.91 -0.87+0.82 -0.20+0.89 0.049

Pubertal stage at last

Study design: A retrospective chart review with longitudinal et ) 669 L 507 alone (30% vs. 9.4%).
_ Tanner 2 13 (7.2) 2 (6.9) 11 (7.1) NS
assessment of anthropometric measurements & pubertal status of Tanner 3 22 G5 2(6:9) PN
- . . Tanne.r 5 | 113 (62.8) 23 (79.3) 90 (58.4)
childhood ALL survivors diagnosed between 1985 & 2011. ey
Males 12.0 (11.2, 13.1) 13.1 (12.2, 13.6) 12.0 (11,12.6) 0.016
Females 10.0 (9.8-11.0) 10.0 (9.5,11.3) 10.0 (9.9, 11) NS

» Inclusion criteria: Age 8-30 years at data collection

Age at menarche, (yr) 12.0 (11.7, 13.1) 12.0 (11.0, 13.2) 12.0 (11.7, 13.0) NS

Data are expressed as mean = standard deviation (SD) for normally distributed variables and median (interquartile range) for skewed
variables.

Data about age of onset of puberty was available for 103 patients, and data about menarche was available for 62 females.

P value is between patients treated with adjuvant cranial irradiation and those treated with chemotherapy-alone.

Continuous first complete remission
Follow-up 23 years since diagnosis.

> Exclusion criteria: Death/disease recurrence

Endocrine disturbances of ALL survivors

Entire ALL cohort chemo+ chemotherapy
cranial irradiation alone
(n=183)
n=154

Hematopoletic stem cell transplant

Syndromes associated with impaired growth. GH deficiency 5(2.7) 3(103) 2(1.3) 0.029
Precocious puberty 16 (8.7) 4 (13.8) 12 (7.8) NS
Hypothyroidism (primary) 2 (1) 1(3.4) 1 (0.6) NS
_ Hypogonad_otrophic 2 (1) 1(3.4) 1 (0.6) NS
Data collected from medical charts: hypogonadism
Short stature 9(4.9) 2 (6.9) 7 (4.5) NS
. (Height-SDS< -2SD)
v' Demographic parameters Obesity 17 9.3) 3(10.3) 14 (9) NS
(BMI-SDS = 1.645 SD)
Overweight 42 (23) 3 (10.3) 39 (25.3) 0.032

v' Chemotherapy & radiotherapy exposure

(BMI-SDS =1.036—1.644 SD)

Data are expressed as number (%). P value is between patients treated with adjuvant cranial irradiation & those treated with chemotherapy alone.

v Age of pubertal onset; Menarche & menstrual regularity (females)

Predictors of endocrine disorders in childhood
ALL survivors

v Occurrence of endocrine complications

v Use of hormone replacement therapy (GH, sex-hormone, etc.)

__ vaible | B | SE__| OR | omCl | P

] Obesity
v Parental height
BMI-SDS at diagnosis 0.378 0.109 1.46 1.18-1.81 0.001 OR denotes odds ratio; Cl denotes confidence interval.
) ' ' ' ' ' ' The regression analysis included the following parameters:
v Anthropometric measurements; Assessment of pubertal stage Short stature - Gerder emeles v mals
Age at diagnosis 0.481 0.328 1.62 0.85- 3.08 0.143 " Tanner stage at diagnosis (Tanner 2-5 vs. Tanner 1)
= Type of chemotherapy protocol (INS 84 & 89 vs. INS 93 & 95 and 2003/2007)
Ht-SDS at diagnosis -1.047 0.503 0.35 0.13-0.94 0.038 * Use of cranial irradiation (irradiation vs. no irradiation).
. ] ] Other endocrine disorder For prediction of obesity the analysis included also the BMI-SDS at diagnosis
Evaluated potential risk factors for adverse endocrine outcome: Age at diagnosis 0188|0203 |83 | 1068°202|10/069  Forprecictonofshortsatr he Heght. 505 ¢ dgnoss . he midprers
height were included.
> q Gender 1.180 0.578 3.26 1.04-101  0.041 T
Gen er Cranial irradiation 1.375 0.637 3.96 1.14- 13.78 0.031

» Patient age and pubertal stage at diagnhosis

Conclusions

> Cranial irradiation (yes/no), » Although most patients treated with chemotherapy-alone attained normal adult height &

puberty, those treated with adjuvant cranial irradiation are at increased risk for short
stature and precocious puberty (in girls).

» Type of chemotherapy protocol

» Hopefully, with recent treatment with reduction of radiotherapy doses or replacement of
radiotherapy by intensive chemotherapy, the prevalence of impaired final height and
other endocrine disorders in these survivors will further decrease.

» Childhood ALL survivors are at an increased risk for overweight, especially those with
Increased BMI at diagnosis. Therefore, clinicians need increased awareness & screen
for overweight & its associated health conditions early in survivorship. Interventions as
changes In lifestyle habits are required to address weight control early during treatment.
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