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Effect of Sertraline on Serum Cytokine Levels in Adolescents With First-Episode Major Depressive Disorder
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[ Abstract] Objective To investigate the changes in serum inflammatory cytokines and the predictive factors
for the efficacy of sertraline following medication therapy in adolescents with first-episode major depressive disorder
(MDD). Methods A total of 61 adolescent patients with first-episode drug-naive MDD were enrolled for the MDD
group and 55 healthy adolescents were enrolled for the healthy control (HC) group. Sertraline tablets were administered
to the MDD group for 8 weeks after enrollment, while no medication was given to the HC group. In the MDD group,
blood samples were collected to measure the cytokine levels and clinical data, including scores for the 17-item Hamilton
Depression Scale (HAMD-17) and the Connor-Davidson Resilience Scale (CD-RISC), were assessed at baseline and at the
end of the 8-week medication, whereas in the HC group, blood samples and clinical data were collected only at baseline.
The correlation between the levels of serum inflammatory cytokines and depression severity in the MDD group was
analyzed and stepwise linear regression of HAMD-17 in the MDD group was performed to find serologic indicators that
could be used to predict the efficacy of sertraline. Results At baseline, the levels of interleukin (IL)-1f and IL-6 in the
MDD group were significantly higher than those in the HC group (all P<0.000 1), while the tumor necrosis factor (TNF)-a
level in the MDD group was significantly lower than that in the HC group (P=0.006). After 8 weeks of medication
treatment, the MDD group showed decreased levels of IL-1p and IL-6 and increased level of TNF-a compared to the pre-
treatment levels. In addition, the HAMD-17 score, CD-RISC total score, and scores for perceived competence, trust and
tolerance, and control, three factors of CD-RISC, all improved after treatment. There was no significant difference in
serum cytokine levels at baseline between the subgroup showing response to the treatment and the non-responding
subgroup. There was a weak correlation between IL-6 levels before and after treatment and CD-RISC scores and the scores
for the trust and tolerance factor of CD-RISC before and after treatment. The baseline IL-1p and TNF-a levels did not
show significant effect on posttreatment HAMD-17 scores. Conclusions Serum cytokine levels of adolescents with first-

episode MDD differ significantly from those of healthy adolescents. Although IL-6 was found to be correlated with
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depression severity, there was not enough support for it to be used as a predictor of the antidepression efficacy of

sertraline.
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Table 1 Comparison of the demographics of the HC group and those of the MDD group

2

Index HC group (n=55) MDD group (n=61) tly p
Agelyr. 15.35+0.84 15.08+1.33 —-1.285 0.202
Sex/case (%) 0.109 0.742
Male 15 (27.30) 15 (24.60)
Female 40 (72.70) 46 (75.40)
Education/year 9.39+1.20 9.39+1.68 0.246 0.806
BMI/(kg/m’) 20.1242.74 20.99+3.66 1.476 0.143
Smoking history/case (%) 0.011 1.000
Yes 2 (3.60) 2 (3.30)
No 53 (96.40) 59 (96.70)
Alcohol consumption/case (%) 0.035 1.000
Yes 4(7.30) 5(8.20)
No 51 (92.70) 56 (91.80)
Family history/case (%) 6.717 0.014
Yes 0 (0) 7 (11.50)
No 55 (100) 54 (88.50)

HC: healthy control; MDD: major depressive disorder; BMI: body mass index.

2.2 MDDEVERFTHIESEES D EMMEEFKE
HESR

W27, HELk it (367 HT) MDDZH AYIL- 1B HIIL-
67K -7 THCHL (PH1<0.000 1), i TNF-a/K K FHCLH
(P=0.006). FHZ58E )5, MDDAIIL-1B. IL-67K-FH4ih
SYHT T B, MTNF-a/K-FEIRIFHT TR . MDDZHIRYT R
IL-18. TNF-afk & FIHCH /K V- (P> 0.05), {HIL-64/5 T
HC# (P<0.05) . @n3/f7R, MDD L 8FGIT ),
HAMD-17, CD-RISC&V43 ., B4 AR1E B0 B 47 il 455
BT, MRS 2 AR Rl 150 J0 18 % A8 4k

2 MDDEELFHIE SRR 0 ERERF LR

Table 2 Comparison of cytokine levels between the HC group and the
MDD group before and after treatment

MDD group (n=61)
Index HC group (n=55)
Before treatment  After treatment

IL-1p 55.76:11.43"" 45.19+8.49 42.49+9.92
IL-6 30.87+3.25"" 29.06£5.87 26.15+7.93
TNF-« 44.97£11.19° 48.78+7.96 49.37+7.23

IL: interleukin; TNF: tumor necrosis factor; the other abbreviations are
explained in the note to Table 1. P<0.05, vs. HC group; * P<0.05, vs. after
treatment in MDD group.

%*3 615IMDDEERTTEIRINEBREETUILE
Table 3 Comparison of changes in depression levels before and after

treatment in 61 MDD patients

Index Before treatment  After treatment Yz P

HAMD-17 23.43+3.30 13.41+6.20 12.055 <0.001
CD-RISC 30.02£15.15 37.44+19.89 —-3.556 0.001
PC 9.04+6.23 11.43+7.52 -2.684 0.010
TT 7.24+4.51 9.30+5.39 -3.399 0.001
ACC 7.22+3.35 8.11+4.41 -1.776 0.082
CTRL 3.39+2.31 4.57+2.98 -3.162 0.003
SPR 3.59+£2.07 4.04+2.04 -1.454 0.152

HAMD-17: 17-item Hamilton Depression Scale; CD-RISC: Connor-
Davidson Resilience Scale; PC: perceived competence; TT: trust and
tolerance; ACC: acceptance; CTRL: control; SPR: spirituality.

HRIEHAMD- 17375 254k, 614512 5 35 9l 53R 2761
B NG (44.3% ) T34 TN & (55.7%) o ANRAPTR,
23 TGN 25 3 22 ) A SR 0] i R 7 G Wk 35 2 5
2.3 REEFKFESMEBEERERHELE

MFESFR, FELRIL-16. IL-67K V-1 5 HELL I HAMD-
17VF43 5 H A5 BE TE A OG, 17 5 BEZR I CD-RISC L3 K



EEl

[ R S5 < MO 1 R T A AE 75 2 4 AR LS E IR 1 (K R it 7 313

#*4 MDDEENEHSTMEAREL MFERERTFILR
Table4 Comparison of baseline cytokine levels between responders and

nonresponders to MDD treatment

Index Responders (n=27) Nonresponders (n=34) t/z P

IL-1B 56.17+13.99 55.44+9.13 0.234 0.816
IL-6 30.84+3.67 30.89+2.93 —-0.070 0.945
TNF-a 44.87+£10.92 45.06+11.58 -0.064 0.949

MDD: major depressive disorder; IL: interleukin; TNF: tumor necrosis
factor.

FLUR) | AR ELOE . AU EE 32 ARl 44~ BT 43 B A
Koo FELRTNF-a/K AN S HLEHAMD- 17043 85456 . %
LR IL-67KF- 51477 5 [ CD-RISC B 43 b HAR{E Hot . R
W7 | I3 TP 85406 . JRYT R IL-6/K 7 5
1RYT JE HCD-RISC L7 B R4 A ELve2 4~ 7753
SAHIC, A IT TS AYIL-18 . TNEF-a/K-FS5iAY7HiA AY
HAMD- 17143 FICD-RISC& 73 B Ho5 A~ B 7 3E 4 24 JE A
P

®5 RERFRFSMEBEERENERES (1)
Table 5 Correlation between cytokine levels and the severity of

depression (r)

Index IL-18, IL-6, TNF-q, IL-1Bg, IL-65, TNF-ag,

HAMD-17, 0536 0414~ —0.194"

CD-RISC,  -0413" -0329" 0137
PC, -0416" -0.339" 0,167
T, -0.345" -0254"  0.130
ACC, -0.303" 0286~ 0.131
CTRL, -0347" 03157 0.055
SPR, -0.171  0.009 —0.030

HAMD-174,,  0.101 0.094 -0.008 0.005 —0.009 0.246

CD-RISCy,,  -0.123 0346 —0.025 0030 0306 0239
PC. 0130 -0259 0037 -0.046 0321 0220
TTy,, ~0.058 0299 _0072 0076 0270° _0.198
ACCy, ~0.108 0334 0071 -0.023 0244 —0.206
CTRLy,, ~0.104 0286 0090 0068 0205 -0.232
SPRy,, ~0.109 -0244 0019 -0.039 0179 -0.137

%6 HAMD-17HZ 52 1$E)T
Table 6 Stepwise linear regression of the HAMD-17 scores

Dependent

Predictive B
variable

variable B SE t P

HAMD-17, IL-1B, 0.465 0.064  0.503  7.308 <0.001

TNF-q, -0.198 0.082 -0.161 -2.426  0.017
ACC, -1.069 0.194 -0.382 -5.505 <0.001

HAMD-17g,, TT, -0.485 0.172 -0.356 -2.823 0.007

IL: interleukin; TNF: tumor necrosis factor; the other abbreviations are
explained in the note to Table 3.  P<0.001, " P<0.05.

MR, FEZ A LM [T 43 BT A v, SRR TL-
1. TNF-a/K PRI IR 232 Ve S 4 T HAMD -
17PE53 ST R 2R, TR DIMIIL- 1B TNF-aZK P XAHRYT
JEMHAMD- 17343 52 M Jo G 1243 5.

B: regression coefficient; SE: standard error; f8: standard regression

coefficient; the other abbreviations are explained in the note to Table 3.
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