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Abstract

Objective: This study aims to ascertain the effect of baseline IL-1Ra and IL-8 in the
treatment response of patients with major depressive disorder (MDD) and to clarify the
relationship between inflammation markers and depression.

Methods: We recruited 242 patients with a Beck Depression Inventory (BDI) score > 17
referred to secondary care in Finland. The patients’ serum IL-1Ra and IL-8 concentrations
were measured at baseline. Montgomery-Asberg Depression Rating Scale (MADRS) tests
and Alcohol Use Disorders Identification Tests (AUDIT) were administered at basel..c.anu
six weeks. The Antidepressant treatments varied: somewere started, others ~harieqa or
continued their previous medication, and others had their doses adjusted . latienis started
behavioral activation therapy. Linear regression was used with a relative IMADRS score
change during six weeks as the dependent variable and patient age, A J2*T score, BMI, daily
number of cigarettes smoked, sex, and serum IL-1Ra and IL-8 concetrations as independent
variables.

Results: Higher baseline serum IL-1Ra and IL-8 levals v eie associated with a smaller
relative change in the MADRS-score within the.firs® si1x weeks of treatment in linear
regression analysis (p<0.001 and p=0.007, rzespoctively). In further analysis comparing
groups with < 24 and > 24 MADRS /:core oni, the < 24 MADRS score group showed a
similar association.

Conclusion: Higher baseline IL-1Rx anu IL-8 concentrations were associated with a lesser
relative response to depressic>. treaument, particularly in patients with mild depression.
Results on IL-8 concur witn ealier findings whereas the association between higher IL-1Ra

serum concentrations ieauceu freatment response is a novel finding.
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Significant outcomes Higher baseline IL-1Ra and IL-8 were associated with smaller
relative reduction in depression symptoms at the six-week follow-

up, particularly in patients with mild depression.

At the six-month follow-up neither baseline IL-1Ra or I1L-8 were

associated with symptom reduction.

Limitations The study population was relatively small (n=242).

The patients were in different stages of treatment at the begin~ing

of the study.

Introduction

Depression is globally one of the leading causes of disability (World (422t Organization). In
addition to better known psychological and social factors contr’huti »to depression such as
temperament, personality, and loss of valued relationships, a 'ink between depression and
low-grade inflammation has been found (Howren et al ; 2909, Dowlati et al., 2010). Findings
suggest that the activation of immunological pathwi/s 122y play a part in treatment resistant
major depression (Raison et al., 2006; Miller et al., 2009). Interleukin-8 (IL-8) is produced by
macrophages and several other cell typ2s in response to pro-inflammatory stimuli. Its main
function is the activation and recruitment o. +ieutrophils to the site of inflammation (Akdis et
al., 2011). Interleukin-1 receptor antagonist (IL-1Ra) is a regulatory cytokine which inhibits
interleukin 1 signalling by binui2q to 1L-1 type | receptors. It is synthesized in response to the
same stimuli as IL-1. (Aldis e al., 2011) In a more recent meta-analysis encompassing 44
studies, Liu JJ et al. exploreu the association between various cytokines and the response to
antidepressant treatment in patients with MDD. The analysis revealed that patients with lower
baseline leveis of irerleukin-8 (IL-8) exhibited a more favourable response to antidepressant
theraj«.(Liu oo et al., 2020). This meta-analysis incorporated findings from nine studies
focusirg on IL-8, with most indicating a trend; however, the aggregated effect size reached
statistical significance. Notably, IL-1Ra was not examined in this meta-analysis. A more
recent study reported somewhat contradictory findings: a higher IL-8 serum concentration
was associated with a lower severity of depression in female patients with treatment resistant
depression (Kruse et al., 2021). A meta-analysis by Howren et al, which included 9 studies,
found IL-1Ra to be positively associated with depression (Howren et al. 2009). Similarly, a
meta-analysis by Koéhler et al. reported higher IL-1Ra concentrations in patients with major
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depressive disorder (MDD) compared to healthy controls (Kohler et al. 2017). An association
of higher IL-1Ra levels with treatment-resistant depression was also reported by Maes et al.
(Maes et al. 1997). Furthermore, we have earlier observed reductions in depressive symptoms
alongside IL-1Ra levels during a six-month follow-up from baseline in a study on depressed
patients without uniform pharmacological intervention with behavioural activation as the
form of treatment. The results suggest that adiposity may modify the anti-inflammatory
response mediated by IL-1Ra in depressed patients. This may be because adipose tissue.is a
significant source of both IL-1 and IL-1Ra (Archer et al. 2022). Another study conclur.cl the:
there are significant gender-dependent interactions between depression, alcobal u:e-and

mediators of inflammation (Archer et al., 2018).

According to current hypotheses, neuropeptide secretion is believed ‘o.nartially contribute to
depression. Corticotrophin releasing hormone is the primary.reg.'ator of hormonal and
cytokine response to stress. Its elevated secretion has been reiichly uemonstrated in depressed
patients which supports this notion (Raison et al., 2023). . 1eta-analyses have also found
evidence about the effects of anti-inflammatory medicat ors like anakinra (IL-1Ra) and non-
steroidal anti-inflammatory drugs in depression (L= etal., 2019).

The objective of the present study was ‘2 investiyxte whether serum concentrations of IL-1Ra
and IL-8 can predict treatment response 1. MDD. Though past studies have addressed the
relationship between IL-1Ra and ivoD severity, information about its effect on treatment
response especially in the acu.c to suvacute phase is missing. We also analysed IL-8 and its
relationship to treatment respcnse in depression to further elucidate its effects, given the

previously mentioned centrac ctory findings.

Methods

Patien‘s‘ana clinical assessments

This study uses data from the Ostrobothnia Depression Study (ODS). For the study 242
patients were recruited from South Ostrobothnia Psychiatric hospital district, in Finland
between 2009 and 2013 by means of referral to secondary care psychiatric services from five
outpatient clinics and one inpatient unit. On recruitment patients exhibited depressive
symptoms, anxiety, insomnia, self-destructiveness, or alcohol-related problems. Patients were
required to have a Beck Depression Inventory score (BDI, Beck and Steer, 1993) of 17 or

more for inclusion in the study. Exclusion criteria were a primary diagnosis of psychotic
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disorders, brain damage or organic brain disease. The psychiatric diagnoses were assessed
using the Mini International Neuropsychiatric Interview (MINI, Sheehan et al., 1998). At
baseline for primary diagnoses 98 (40.5 %) people had depressive disorder, 92 (38.0 %) had
recurrent depressive disorder, 9 (3.7 %) had an anxiety disorder, and 18 (7.4 %) had other
disorders. (Luoto et al., 2018) The participants depression severity was measured by using the
Montgomery-Asberg Depression Rating Scale (MADRS, Montgomery and Asberg, 1979)
and information about their alcohol consumption was gathered by means of an Alcoho' use
disorder identification test (AUDIT, Babor et al., 2001). The MADRS- and A2l
questionnaires were taken at baseline, 6 weeks and 6 months. Information. abc 't the
participants smoking habits was gathered at the same intervals as AUDIT scor. by way ot the
number of cigarettes per day. Co-morbid substance use was not consicered oi used as an
exclusion criterion in the study due to relatively few patients engagin¢ i»-i'licit substance use.
The patients’ Body Mass Index (BMI) was also recorded at haseine, 6 weeks and at six
months. Serum inflammation markers for IL-1Ra and IL-8 wei > measured at baseline and six
months later.

Interventions in the study targeted the patient’s.~lcoo! abuse problems and depression
depending on how the patient scored in the base'ine AUDIT-10-questionnaire. Individuals
with a score < 11 immediately beg>n psych. social treatment for depression, whereas
individuals who scored > 11 were first prc -ided motivational interview as well as treatment
for their depression. The treatmeny for depression was realised by using a behavioural
activation model by a trained 1 rse ui psychologist in which patients came to a session every
1-2 weeks, with six to eigh. pla.ned sessions. (Paavonen et al. 2018, Luoto et al. 2021). Upon
entering the study, the patien..’ antidepressive medications were assessed by a psychiatrist.
During the study 234, pauents were recorded to have antidepressive medication treatments.
The medical ticatnicits were not standardized. The medication was assessed at the beginning
of tha.interve..lion. More detailed information on changes in medication was available for
197 (64:2%); patients: 50 started using antidepressants, 60 had a change in medication or had
their dusage increased, 49 continued their earlier dosage, 23 did not or could not use
antidepressant medication and 11 started an antipsychotic or a different antidepressant in
addition to their pre-existing medication at baseline. The change was unclear for four
patients. Fifty patients were recorded to take antipsychotic medication. Of all participants,
82.0 % had either SSRI or SNRI as a primary antidepressant.

After the changes, 93 of the patients were treated with SSRIs, 23 with SNRIs, 22 with other
antidepressants, and 68 with a combination of two antidepressants. Thirty-six patients had no
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antidepressant treatment due to various reasons. All antidepressant doses were converted to
their fluoxetine equivalents. The mean fluoxetine equivalent dose for participants was 33.0
mg (SD+/- 18.3). Further details on the Ostrobothnia depression study can be found on
ClinicalTrials.gov under the identifier: NCT02520271
(https://clinicaltrials.gov/ct2/show/NCT02520271?term=NCT02520271&draw=2&rank=1)

The study was approved by the local ethics committee and the patients also signed written

informed consent.

Laboratory assays

Venous blood samples were drawn from the subjects at baseline. No standardizec time of day
was reserved for this but due to regional laboratory operating hours the saniu.es were taken in
the morning. IL-1Ra and IL-8 concentrations in serum samples wei . measured with enzyme-
linked immunosorbent assay (ELISA) using reagents from. RS Systems Europe Ltd.
(Abingdon, UK) and BD Biosciences (Erembodegen, algium), respectively. Lowest
standards and inter-assay coefficients of variation were 15 v pg/ml and 7.4% for IL-1Ra and
1.6 pg/ml and 3.7% for IL-8.

Statistical methods

To account for the differences in pafien = baseline mood and to measure proportional changes
in patients’ depression severitv-campared to inflammation markers a variable of MADRS
score relative change was ~«'auicted by subtracting MADRS score at six weeks from the
baseline MADRS score.the~ dividing the result with baseline MADRS score and multiplying
the result by 100. Thi: w=s done to study the percentage change in MADRS score between
several time poi.fs: haseline to six weeks and six months. Furthermore, a dichotomized
variable was cre7ted: a decrease of 50 % or more in the MADRS score was considered a
response . ‘irschfeld et al., 2002).

In exploratory two-variable comparisons and for detecting multicollinearity between IL-8 and
IL-1Ra serum levels at baseline, MADRS relative change, age, sex, AUDIT, BMI, number of
daily cigarettes smoked, Pearson correlations and Mann-Whitney U tests were used. Normal
Q-Q plots and Shapiro-Wilk test were used to assess distributions of the variables.

To analyse the relationship between serum levels of IL-1Ra, IL-8, and relative changes in
MADRS scores, linear regression models were employed. These models used MADRS

relative change at six weeks and six months as the dependent variables. Many of the patients
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were diagnosed with AUD indicating regular alcohol use at the beginning of the study which
may influence inflammation markers as found in a study conducted on the same population
(Archer et al., 2018). For this reason, AUDIT score was included as a coefficient in the
regression models. Other covariates included patient age, BMI, number of daily smoked
cigarettes, sex and either IL-8 or IL-1Ra as independent variables. Logistic regression was
utilized to explore the impact of baseline IL-1Ra and IL-8 on MADRS response (50%
reduction) at six weeks and six months, employing a 50% reduction in MADRS scores a: the
dependent variable. In post hoc analyses, linear regression models were applied to subgy.2upc
differentiated by depression severity (baseline MADRS score >24 for moderate to evere,
<24 for mild), specifically to examine the relative change in MADRS at six v.eks, using the
median MADRS score as the threshold. Our hypothesis for testing this sebaratzly in the mild
vs moderate or severe depression was that the group with mild degres=ion is less likely to
have multiple psychological and social factors contributing te the' aepressive symptoms
(Nelson et al. 2017), so we could possibly observe the inflari, atory effect more distinctly in
this group with less confounding factors.

The level of significance was set at p<0.05. All statist c2l analyses were done using SPSS
Statistics 28- Statistical analysis software. (IBNM1 CJorp. Released 2021. IBM SPSS Statistics
for Windows, Version 28.0. Armonk, N'Y: IBM C 3rp)

Results

Table 1 shows the baseline (haracteristics of the study population. Baseline serum
concentrations of IL-1Ra’a.d 11_-8 were available from 211 (87.2%) patients. MADRS scores
were available from 226 (33.4 %) patients at baseline, 182 (75.2 %) at six weeks, and 148
(61.2 %) at six months. Ultimately, 164 patients (67.8%) completed behavioral activation

therapy. The med‘an number of therapy sessions patients received was Six.

Femalo patients were slightly younger than male patients (38.1 £ 12.8 years vs. 39.9 + 11.1
years, p = 0,23 Mann-Whitney U test). Male patients smoked more cigarettes per day (11.3 =
11.1 vs. 6.5 + 8.1 cigarettes, p=0.003, Mann-Whitney U test) and had higher baseline AUDIT
scores than the female patients (15.1 + 10.6 vs. 7.9 £ 8.3, p<0.001, Mann-Whitney U test). Of
all male patients 68.1 % had an AUDIT score > 10 whereas the percentage in female patients
was 27.0 %. There was no statistically significant difference in baseline IL-8 serum levels
between men and women (p=0.534). Baseline IL-1Ra was somewhat higher in women than
in men (115.3 and 93.9, p=0.013 respectively)
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A significant correlation was found between the number of cigarettes patients smoked per
day and baseline AUDIT-score (r=0.405, p<0.001) as well as between baseline MADRS
score (r=0.24, p<0.001). Baseline MADRS-score was also found to correlate with the change
in MADRS score at six weeks (r=0.43, p < 0.001). A correlation between patient age and
BMI was also found (r=0.221, p<0.001).

Baseline IL-1Ra was found to correlate significantly with patients’ baseline MADRS-¢20re
(r=-0.14, p=0.046) as well as the relative change in MADRS score at six weeks (i“? 24,
p<0.001).

Baseline IL-8 serum level was found to correlate significantly with BMI (r<:0.2, »=0.005). A
correlation was also found between IL-8 serum levels and IL-1Ra sevun.:'~.els at baseline
(r=0.49, p<0.001).

Linear regression models explaining the relative change in'M.> DRS score at six weeks are
presented in Tables 2 and 3. Similar models explaining .2 re ative MADRS score change at
six months were analysed, but IL-1Ra and IL-8 »wure ot significantly associated with the
MADRS changes in these models.

In binary logistic regression analyses for » “ADRS response (50% reduction) at six weeks
with age, AUDIT- score, BMI, nuriber of cigarettes and gender as independent variables
neither baseline IL-1Ra nor IL-c serum levels showed statistically significant associations.

In post hoc separate grorn anclyses the study population was divided into two groups by
depression severity (haseline “ADRS points corresponding to mild vs moderate or severe
depression) using MADRS relative change as the dependent variable. Negative associations
were found 'n the mild depression (< 24 baseline MADRS-score) group with both baseline
IL-1F2./B=-0.10, p<0.001) and baseline IL-8 (B=-0.208, p=0.016). Neither baseline IL-1Ra
nor baceline IL-8 had significant associations with the treatment response in the moderate to

severe depression (>24 baseline MADRS-score) group.
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Discussion

The purpose of this study was to find whether IL-8 and IL-1Ra serum levels can predict
treatment response in depressed patients. The main finding was that higher baseline serum
IL-1Ra and IL-8 levels were associated with a smaller relative depression symptom reduction
within the first six weeks of treatment. This can be interpreted that higher IL-8 and IL-1Ra
levels could elevate the risk of partial response in depression. Further analysis revealed that
the association between IL-8 and IL-1Ra with relative recovery from depressive symp:oins
was observed only in patients with mild depression, and not in those with moderate te'coverc
depression. Furthermore, when using symptom reduction by half as the dependent v.*izole,
neither IL-8 nor IL-1Ra were associated with the outcome at 6 weeks. On a le ger six-month
timeframe, base IL-8 and IL-1Ra levels were not associated with treatmen’ resforse.

Our findings regarding serum IL-1Ra levels align with the 1997 study=by Maes M et al.,
which reported higher IL-1Ra serum levels in patients with treatn. nt-resistant depression.
Similarly, our study suggests a reduced likelihood of shori-c.rm iecovery in patients with
elevated baseline IL-1Ra. It should be noted, however;thar Maes M et al. did not directly
compare the percentage change in symptom sceres wver a follow-up period but rather
identified an association between treatment-resis.ant ‘depression and higher IL-1Ra serum

concentrations (Maes et al. 1997).

Results regarding serum IL-8 concent.~tion are mostly in agreement with earlier findings.
Higher serum IL-8 for instanc=wec? found to be associated with higher BMI. An association
was found between higher 228 scium concentration and weaker response to treatment. The
finding is similar in_=_ n.~ta‘analysis done by Liu JJ et al. where lower serum IL-8
concentration was_ascacized ‘with greater response to anti-depressant treatment Liu et al.,
2020). This findina is in contrast with a study where changes in IL-8 serum concentration
were not found o be significantly associated with response to treatment after 8 weeks of
mindi ..o kased or cognitive behavioural therapy in primary health care (Memon et al.,
2017).

The primary outcome we focused on was the relative change in MADRS score, chosen
because it captures recovery progress regardless of initial severity of depression. Our findings
suggest that the impact of IL-1Ra and IL-8 on depression recovery seems more pronounced
in patients with mild to moderate symptoms. The IL-1Ra and IL-8 levels seemed to affect

treatment response only at the beginning of the follow-up period, as no effect was observed in
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the six-month analyses. The effect of the IL-1Ra and IL-8 may be so small that it is
overshadowed by other factors on a longer timescale. Also, there was a dropout of 34 patients
(18.7 %) between the six week and six-month follow-up points, which may affect the results.
It is also possible that higher IL-1Ra and IL-8 at baseline slow down depression symptom

reduction but have no effect on recuperating from depression on a longer timescale.

This study provides new information on serum IL-1Ra levels’ effect on depression and
recovery from depression, where previous research evidence is scarce. There is slightlv. mc:a
literature on the relationship between IL-8 serum levels and depression howev r more
information on the subject is still needed. Accounting patient alcohol use in tie a 2lys s is
also a notable strength since alcohol use may affect cytokine levels and suustany @ abuse is a
common comorbidity in major depression. The analyses on groups-sep....ed by baseline
MADRS-score give a novel perspective on predicting recuperaticn frein depression since
most earlier studies focusing on inflammation markers do not.focc= #n depression severity or
recuperation from it. The study also provides relevant long‘tud«nal data on the relationship

between inflammatory markers and depression.

Limitations of the study were the relatively /"mal. study population and the evaluation of
smoking and alcohol consumption throcah self-reporting questionnaires. Including patients
with alcohol use disorder (AUD) in ‘*his wdy can be viewed as both a strength and a
limitation. In natural clinical anc -outhatient settings comorbid alcohol abuse is common
among patients with major_depi:ssive disorder: AUD is the most common disorder to co-
occur with major depressi = disorder and a person with either disorder is twice as likely to
also have the other disorder (Eoden et al., 2011). Patient AUD was also accounted for in the
regression analyszs by including AUDIT-score as one of the variables. The p-values from the
exploratory inalyses involving two variables were not adjusted using the Bonferroni method
and ti.e.2fare should be interpreted cautiously. Another limitation of the study is its limited
clinica. relevance; although the impact of the two inflammatory markers on treatment
response is statistically significant, the effect size is relatively small. It is important to
consider that the study population consisted of patients from secondary healthcare facilities
with moderate to severe depression. The effect size observed could differ in a primary
healthcare population experiencing a milder form of depression. Furthermore, it should be
noted that the patients were not uniform in their phase of depression treatment; some had

already commenced antidepressant medication prior to the study baseline, while others had
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experienced recurrent major depressive episodes. Unfortunately, detailed data on medication
changes were unavailable for 15.8% of patients, and pharmacological treatments were not

standardized, both of which constitute major study limitations.

Enhancing our understanding of the relationship between inflammatory markers and
depression could aid in identifying patients with treatment-resistant depression and in
tailoring more effective individualized treatment strategies (Kohler et al., 2016). Uher et al.
2014 and Jha et al. 2017 have studied variability in treatment response with differeat
antidepressants comparing groups with different inflammatory status in “the’ »aseline
suggesting patients with lower baseline CRP respond better to antidepressant. tieati. ent vith
SSRI:s and those with higher baseline CRP responded better to treatment xv.ch neitriptylin or
a combination of an SSRI and bupropione (Uher et al. 2014, Jha et al. 20.7;. Unfortunately,
our sample did not have enough statistical power to compare treatii 2nt-xesponse within those
who started a new antidepressant medication between high_2nd .~ IL-8 or IL-1Ra levels.
Multiple studies have also explored the use of various ant:-inflammatory medications,
including certain arthritis medications or non-steroid.l /ar :-inflammatory drugs (NSAIDs),
for this purpose. A study by Lehrer et Rheinsteir-for 1, stance found that patients treated with
non-steroidal anti-inflammatory drugs report 1c=s suicidal ideation (Lehrer et al., 2019). A
literature review by Maes et al. sugoc. = the use of anakinra (IL-1Ra) medication as a
possible treatment for depression (Maec 2t.al., 2012). In a small double blind clinical trial on
Sjogrens syndrome patients Ariakinrs was given as an intervention, a 50 % decrease in
fatigue was reported in sixc o€ tie 12 patients in the intervention group compared to the
placebo group where 22!y (ne of the 13 patients showed the same effect (Norheim et al.,
2012). At first glarse (haesults of the Norheim et al. study seem to conflict with our study’s
result. However ¢ndegenous IL-1 and IL-1Ra are released in response to the same stimulus
SO it is possinle the IL-1 that was not measured in this study is attributing to these findings.
The funcuc. ~of IL-1Ra is to modulate the effects of IL-1. Since no exogenous IL-1Ra was
admini<tered to patients in this study the measured IL-1Ra is released in proportion to IL-1
unlike in the Norheim et al. study where IL-1Ra was added exogenously increasing the
modulation of IL-1’s effects. Current treatment guidelines do not support the use of anakinra
or NSAIDs in treatment of depression as the evidence is scarce. Further data are required to
determine whether anti-inflammatory medications could be effective in treating a specific

subgroup of patients with depression.
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Conclusions

We found that higher baseline IL-1Ra and IL-8 serum concentration predicted a smaller
percentage change towards remission in MADRS-score in patients with mild depression
within a six-week time frame. However, this effect was relatively small and not observed in
analysis where treatment response, defined as a > 50 % decrease in MADRS-score, was used

as the outcome.
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Table 1. Baseline characteristics of the study population in the form of mean and standard

deviation except in the case of gender which is represented by the percentage of male

subjects.

AUDIT-score mean =* sd 10.7+9.9
Cigarettes per day mean = sd 8.3+£96
MADRS-score mean * sd 23.2+6.7
BMI mean = sd kg/m? 28.2 + 6.7
IL-1Ra mean * sd pg/ml 831 + 1316
IL-8 mean + sd pg/ml 20.5+ 36.8

Known use of antidepressants during 80.2

study (%)
Men (%) 38.8
Age mean + sd 38.8.-12...
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Table 2. Linear regression model explaining the percentage change of MADRS score from
baseline to six weeks with coefficients: Age, AUDIT score at baseline, BMI at baseline,

Number of cigarettes per day at baseline, Gender and IL-1Ra serum level at baseline.

Estimate (B)  Std. error Std. estimate () t p
Age 0.16 0.25 0.054 0.64 0.53
AUDIT score baseline  0.25 0.4 0.061 0.63 0553
BMI baseline 0.59 0.5 0.11 1.18 0..4
Number of cigarettes 0.16 0.35 0.041 045 0.u6
per day
Sex -15.86* 6.79 -0.22 -2.34 0.021
IL-1Ra baseline -0.014** 0.004 -0.37 3.83 <0.001

* Negative estimate means that female patients had . higner percentual change towards

recovery than male patients

**Negative estimate means that patients wiu lower baseline IL-1Ra serum levels had a

higher percentual change towards ri cove.y in MADRS-score
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Table 3. Linear regression model explaining the percentage change of MADRS score from
baseline to six weeks with coefficients: Age, AUDIT score at baseline, BMI at baseline,

Number of cigarettes per day at baseline, Sex, and 1L-8 serum level at baseline.

Estimate (B)  Std. error Std. estimate t p
()

Age 0.12 0.26 0.039 0.44 oo
AUDIT score 0.2 0.41 0.048 0.48 L.53
BMI baseline 0.32 0.503 0.058 J.64 0.52
Number of cigarettes 0.23 0.36 0.061 0.64 0.53
per day

Sex -14.75* 7.011 -v.?2 2.1 0.037
IL-8 baseline -0.20** 0.074 -0.24 -2.74 0.007

* Negative estimate means that female pat.>nts'had a higher percentual change towards
recovery than male patients
**Negative estimate means. that patients with lower baseline IL-8 serum levels had a

higher percentual chang< < ‘wa.ds recovery in MADRS-score
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