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[ Abstract] Objective To investigate the characteristics of changes in pain-anxiety-depression-fatigue
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symptom clusters and their possible associated factors in adolescents with acute lymphoblastic leukemia
(ALL) during early chemotherapy. Methods A prospective longitudinal study was conducted from Nov
2019 to Oct 2021, enrolling newly diagnosed adolescent ALL patients from 5 tertiary or pediatric specialty
hospitals in Shanghai, Zhejiang Province, Sichuan Province, Anhui Province and Guangdong Province.
Patient-reported pain, anxiety, depression, and fatigue were collected at five time points within the first
nine weeks of chemotherapy using the PROMIS Pediatric-25 instrument. Latent profile analysis (LPA)
and latent transition analysis (L' TA) were applied to explore the latent classes of symptom clusters, their
transition probabilities over time, and possible risk or protective factors associated with class membership.
Results A total of 134 ALL cases were enrolled, and symptom clusters at all the 5 time points (T,-T,)
were consistently classified into three groups of mild, moderate and severe symptoms. The severe
symptoms group accounted for the largest proportion at each time point (54.5%, 59.7% , 66.4%, 49.3%,
and 47.0%, respectively) , while the mild and moderate symptoms groups showed an initial decline
followed by an increase. Among participants, 40.2% maintained the same symptom status, and 77.4%
experienced at least one episode of severe symptom status during the trajectory. Religious affiliation (T,)
and family monthly income >5 000 Yuan (T,, T, and T,) served as protective factors against severe
symptoms. Higher baseline fatigue (T,) was associated with membership in the severe symptoms group at
subsequent time points. Conclusion Pain-anxiety-depression-fatigue symptoms in adolescents with ALL
during early chemotherapy can be categorized into mild, moderate and severe symptoms with dynamic

transitions over time. Higher baseline fatigue was associated with increased risk of severe symptoms,

whereas higher family income and religious affiliation appeared protective effects.
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Tab 1 Model fit statistics of latent classes at different time points

Tl
C2 —1863.595 3 753.189 3 790.861
C3 —1834.046 3704.092 3756.253
C4 —1811.761 3 669.522 3736.172
C5 —1798.013 3 652.025 3733.165
T,
C2 —1765.408 3556.816 3 594.487
C3 —1719.786 3 475.572 3527.733
C4 —1698.615 3 430.970 3 497.620
C3 —1675.957 3 407.914 3 489.053
T,
C2 —1810.929 3 647.858 3 685.335
C3 —1787.143 3610.287 3662.177
C4 —1781.097 3 587.515 3 653.819
T4
C2 —1 808.728 3 643.457 3681.129
C3 —1775.838 3 587.675 3 639.836
C4 —1752.706 3551.413 3618.063

3 749.739 0.833 <<0.001 <<0.001
3669.315 0.907 0.001 0.001
3663.418 0.892 0.020 0.017
3 644.594 0.934 0.109 0.101
3 553.365 0.822 <<0.001 <<0.001
3 470.795 0.970 0.003 0.002
3 424.866 0.940 0.006 0.005
3 400.482 0.924 0.149 0.136
3 644.215 0.774 0.108 0.100
3605.243 0.945 0.019 0.017
3581.070 0.925 0.083 0.075
3 640.006 0.776 0.113 0.105
3 582.898 0.913 0.002 0.002
3 545.309 0.912 0.078 0.070
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T,
C2 —1728.555 3 483.109 3 620.781
C3 —1682.471 3 398.942 3 451.103
C4 —1657.865 3361.730 3 428.381

3 479.659 0.957 <<0.001 <<0.001
3394.164 0.979 <<0.001 <<0.001
3355.626 0.981 0.180 0.168

LL: Log-likelihood; AIC: Akaike information criterion; BIC: Bayesian information criterion; aBIC: Sample-adjusted BIC; BLRT:
Bootstrapped likelihood ratio test; LMR-LRT: Lo-Mendell-Rubin likelihood ratio test.
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Tab 2 Symptom score comparison across latent classes at

different time points

T,
Pain 39.804 48.565 53.951 13.110 0.006
Anxiety 41.084 42.515 56.405  23.873 0.001
Depression 37.490 56.125 56.571  15.559 0.004
Fatigue 45.661 45.531 57.429  39.530 <<0.001

T,

Pain 44.133 48.295 57.554  15.732 0.004
Anxiety 41.070 48.157 62.021  37.854 <<0.001
Depression 45.183 56.752 64.439  42.184 <<0.001
Fatigue 38.392 52.630 60.598  31.318 0.001

T3
Pain 44.016 48.342 57.180  15.006 0.005
Anxiety 35.539 37.322 41.572 3.202 0.113
Depression 44.416 49.865 62.170  99.843 <<0.001
Fatigue 36.527 55.062 71.111  27.573 0.001

T,

Pain 43.406 49.659 57.242  16.002 0.004
Anxiety 41.779 49.996 61.733  33.524 0.001
Depression 46.480 55.493 64.595 59.182 <<0.001
Fatigue 37.240 53.199 63.714  27.346 0.001
T,
Pain 41.633 48.751 56.279  17.990 0.003
Anxiety 38.892 54.407 66.755 64.974 <<0.001
Depression 46.220 55.629 65.895 57.553 <<0.001
Fatigue 38.490 52.938 64.725  32.279 0.001
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Fig1 Latent class proportions at different time points under

invariance-constrained LTA model
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Tab 3 Transition probabilities of latent classes at different

time points in the LTA model

T, (rows)— T,(columns)

IL, 0.553 0.128 0.319
M 0.000 0.657 0.343
H 0.032 0.083 0.885

T,(rows)—T,(columns)

IL, 1.000 0.000 0.000
M 0.000 0.524 0.476
H 0.059 0.089 0.852

T,(rows)— T,(columns)

IL, 1.000 0.000 0.000
M 0.000 0.912 0.088
H 0.264 0.089 0.736

T,(rows)—T,(columns)

IL, 0.911 0.000 0.089
M 0.000 0.734 0.266
H 0.103 0.092 0.804

FERBFRINTUWEMEZSH LS
Wl S R, 45 H AR B VIF Y <5, $2 /R 8 vp
AAEAE 2 EILL M . 3l #57 £2 5T Logistic £ 5 43
BT 4% B ) 540 R RRAE RS I 2 . fE N 22 &R
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JE A WA >5 000 76 & T, (OR=0.603, 95%CI:
0.238~0.968) . T, (OR=0.189, 95%CI: 0.028~
0.922) F1 T,(OR=091,95%C1:0.013~0.650) i iff A
HARKMRERZE ., T B RIELW = KFES5 T,
(OR=1.280,95%CI:1.156~1.395) . T3(OR=1.099,
95%CI: 1.068~1.265) . T 4 (OR=1.198, 95%CI:
1.031~1.359) Ml T s (OR=1.282, 95%CI: 1.115~
1.473) 3 A H A ¥ 2 0EAH O, 46 7n BE 4% = K1 4
FATRER R A G S A HAM G N R, £
ST Gt A HA R 2 R WL 3% 5,

f jo

EOFALLEEUTREHERBETUEED
EER TMHYVHEALL BEWNERET AT
Xof I A A DR HE AT P Al RN B AR B 5T 3 T 1 A
FWAT, R U0 LPA, 5 A LTA, R
T A ALL S AT 0 R B B 1] s e sl 2
LR R . ARFSE K B D AE ALL B E by R
W - £ R IR -9 = E IR R EL A B Y o R
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Tab 4 Transition patterns of latent classes at different

time points

L group (n=29)

L—>L—>L—>L—~>L 14 (48.28) 0.104
L—>L—>L—>L—>H 2(6.90) 0.014
L>M—>M—>M—>M 1(3.45) 0.007
L—>M—>M—>M—>H 2(6.90) 0.014
L—>M—>H—>H—~>H 1(3.45) 0.007
L>H—>H—->L—~>L 2 (6.90) 0.014
L—>H—->H—>H—>L 1(3.45) 0.007
M group (n=32)
L—>H->H—>H—>H 6 (20.70) 0.044
M—>M—>M—>M—>M 13 (40.64) 0.097
M—>M—>M—>H—>H 2(6.25) 0.014
M—>M—>H—>H—>L 1(3.13) 0.007
M—>M—>H—>H—>H 7 (21.88) 0.052
M—>H—>L—>L—>L 2 (6.26) 0.014
M—>H—>M—>M—>H 2 (6.26) 0.014
M—>H—>H—>L—~>L 2(6.25) 0.014
M—>H—>H—>H—>L 1(3.13) 0.007
H group (n=73)
M—>H—>H—->H—>H 2 (6.26) 0.014
H—>L—>L—>L—~>L 3(4.11) 0.022
H>M—>H—->H—>H 8 (10.96) 0.059
H—>H->M—>M—>M 2(2.75) 0.014
H>H—>M—>M—>H 2(2.75) 0.014
H>H->H—~>L—>L 19 (26.03) 0.141
H>H—>H—>L—>H 2(2.74) 0.014
H—>H—>H—>H—>L 4(5.49) 0.029
H—>H—>H—>H—>M 6(8.22) 0.044
H—>H—>H—>H—>H 27 (36.99) 0.201

fE e 4] | rpORE 21 RN B AE 21 Ak T R R IR R AR A
R EARE S . FERIE TR 4R AN 5 A
] 5 7 B A 2 AT R 3 50 %0, g A [ A R S 0F 5T 4R
T ECHE T X T RE R AN S AL L R A
A NBE, AN AT VERE ., —T A
GEPEAN o, SRS L A B, OIS HBOL A SR RE IR
I7 R A0 B RS R L IR D AR R A
B2 W fa b BEAR IR R, & i B kT Al g
BRSO P B D RN o 4 BT IR AR R R )
ARt AR A5 s R FE AT 5 W RRE 4L
Fb B Tt 40.2 %6 W90 58 % G2 78 5 A B (8] 8 A PR
FEAE RR A 77.4 %6 9 0F 52 % G2 76 i R B30 42 £k v
S EAE . R R 2 H>H>H>H~>H
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Tab 5 Associated factors for being classified into H group at each time point

[OR (95%CI)]

Sex
Female
Male = =

Age (y)

=14 0.339 (0.110, 1.387) 0.103 (0.035, 1.330)

<14
Family caregiver’s education
College and above
High school and below = =
Religion

Yes 0.669 (0.792, 1.453) 0.860 (0.614, 2.134)

No = =
Family monthly income ( Yuan)

=5 000

<75 000 — -
Fatigue score at T,

=>50 -

<50 = —

1.348 (0.230, 2.287) 0.322 (0.176, 1.821)

1.229 (0.757, 1.843) 0.888 (0.165, 1.024)

0.561 (0.091, 2.255) 0.603 (0.238, 0.968)"

1.280 (1.156, 1.395)"

0.782 (0.074, 2.639) 7.265 (0.634, 83.270) 1.085 (0.219, 5.367)

0.086 (0.550, 1.761) 1.375 (0.747, 2.295) 1.395 (0.974, 1.999)

0.469 (0.590, 1.652) 1.908 (0.088, 9.105) 1.875 (0.692, 3.505)

0.816 (0.771, 1.098) 0.884 (0.073, 7.176) 0.787 (0.652, 0.949)"

1.192 (0.964, 3.348) 0.189 (0.028, 0.922)" 0.091 (0.013, 0.650)"

1.099 (1.068, 1.265)" 1.198 (1.031, 1.359)" 1.282 (1.115, 1.473)"

‘P<<0.05.
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