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A B S T R A C T

Peripheral inflammation is associated with poor response to antidepressant treatments. However, whether sex
differentially affects this association remains unknown. Participants of Establishing Moderators and
Biosignatures of Antidepressant Response for Clinical Care (EMBARC) with baseline plasma samples were in-
cluded in this study (n= 220; male n=75, female n= 145). Depression severity [Hamilton Rating Scale for
Depression 17-item (HAMD-17)] was measured at baseline and weeks- 1, 2, 3, 4, 6, and 8. Plasma c-reactive
protein (CRP) was measured with commercially-available ELISA kits at baseline, week-1, and week-8. Sex dif-
ference in prediction of baseline-to-week-8 HAMD-17 change by baseline CRP was tested with sex-by-baseline-
CRP-by-time interaction in mixed model analysis. Additionally, changes in CRP from baseline-to-week-8 CRP
and its association with HAMD-17 changes over that period were also evaluated. Covariates included body mass
index, site, smoking status, and age. There was a significant sex difference in association of baseline-to-week-8
HAMD-17 reduction with baseline CRP (p=0.033). Higher baseline CRP was associated with lower baseline-to-
week-8 HAMD-17 reduction in females (p < 0.0001) but not in males (p= 0.632). Additionally, CRP was
significantly reduced (p= 0.041, effect size= 0.254) from baseline-to-week-8, but there were no sex differences
in this reduction (p= 0.249). Baseline-to-week-8 changes in HAMD-17 and CRP were not significantly asso-
ciated either overall (p=0.348) or based on sex (p= 0.370). In a large study of depressed outpatients, we
replicated previous findings that elevated baseline CRP levels are associated with worse antidepressant treat-
ment outcomes. However, this effect was limited only to females. These findings emphasize the importance of
studying sex differences in biological mechanisms linking inflammation and depression.

1. Introduction

C-reactive protein (CRP) is an easily available and inexpensive
biomarker of inflammation that can prognosticate clinical course of
major depressive disorder (MDD) (Uher et al., 2014; Miller et al., 2017;
Jha et al., 2017). Elevated levels of CRP are associated with greater
severity of depressive symptoms (Howren et al., 2009), higher risk of
hospitalization (Wium-Andersen and Nielsen, 2013) and mortality
(Wium-Andersen et al., 2014), and poorer response to commonly used
antidepressant treatments (Haroon et al., 2018). Emerging evidence
suggests that CRP in blood is a good surrogate for inflammation in the

central nervous system, as levels of CRP in plasma and cerebrospinal
fluid (CSF) are highly correlated (coefficient= 0.855) (Felger et al.,
2018). Additionally, elevated CRP (> 3mg/L) in plasma is also asso-
ciated with higher levels of several inflammatory cytokines and their
soluble receptors in CSF (Felger et al., 2018). However, the strength of
association between CRP and symptoms of MDD remains modest
(Howren et al., 2009). This may be related in part to sex differences in
pathophysiology of depression (Labonté et al., 2017), especially as it
relates to immune dysfunction (Jha et al., 2018). In a recent report,
elevated inflammatory biomarkers in CSF were associated with anhe-
donia in females but not in males (Felger et al., 2018). Other cross-
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sectional studies of sex differences in association of CRP with depres-
sion severity have reported conflicting results. While some reports have
found greater depressive symptom severity with higher CRP levels in
females only (Köhler-Forsberg et al., 2017), others have either reported
stronger association of CRP with depressive symptoms in males as
compared to females (Tayefi et al., 2017; Vetter et al., 2013; Liu et al.,
2014) or no association of CRP with depressive symptoms in either sex
(De Menezes et al., 2017). Hence, longitudinal studies that test asso-
ciation of CRP with depressive symptoms at multiple time points are
necessary to better understand the sex differences in its association with
depressive symptom severity.

Arguably, the clinical utility of CRP may be most evident in pre-
dicting response to antidepressant treatments (Miller et al., 2017). In
two recent reports, higher levels of CRP were associated with worse
outcomes with escitalopram, a selective serotonin reuptake inhibitor
(SSRI) antidepressant (Jha et al., 2017; Uher et al., 2014). As SSRIs are
the most commonly used antidepressant treatment (Olfson and Marcus,
2009), early identification of SSRI non-response may enable early use of
treatment resistant depression (TRD)-specific treatments (such as re-
petitive transcranial magnetic stimulation, electroconvulsive therapy,
or ketamine/esketamine) and reduce the morbidity and mortality of
failed treatment trials. However, studies predicting poor response to
SSRIs with elevated CRP levels have been limited so far by lack of both
a placebo comparator and a consideration of sex differences (Jha et al.,
2017; Uher et al., 2014).

This report aims to understand the sex differences in association of
CRP with depressive symptoms and treatment outcomes in patients
with MDD. The primary aim of this report is to test for sex differences in
the prediction of acute-phase treatment outcomes based on baseline
CRP. Exploratory aims include sex differences in changes in CRP with
treatment and association of changes in CRP with those of depressive
symptom severity. The specific questions asked in this report were:

1. Does association of baseline CRP with acute-phase antidepressant
outcomes differ on the basis of sex?

2. Does change in CRP with antidepressant treatment differ on the
basis of sex?

3. Does association of change in CRP with change in depressive
symptom severity differ on the basis of sex?

We used a sample of convenience from the Establishing Moderators
and Biosignatures of Antidepressant Response for Clinical Care
(EMBARC) study that randomized outpatients with MDD to sertraline or
placebo for eight weeks. To our knowledge, sex differences in associa-
tion of CRP with acute-phase treatment outcomes has not been eval-
uated previously.

2. Material and methods

2.1. Study overview

This report utilized data from participants of the EMBARC study
who were randomized to sertraline versus placebo in a double-blind
fashion for eight weeks and provided plasma samples prior to treatment
initiation (n= 220). As previously described, the EMBARC study en-
rolled 309 participants with MDD and 40 healthy controls in a two-
stage study to identify biosignatures of antidepressant response. The
first 10 participants with MDD were randomized to citalopram and
three subjects were randomized though ineligible. Thus, the modified
intent-to-treat sample of stage 1 of EMBARC study comprised of 296
participants who were randomized to either sertraline or placebo.

Participants were enrolled at four sites. The study design was re-
viewed and approved by the Institutional Review Board at each site and
was registered on clinicaltrials.gov (NCT01407094) prior to enrollment
of any participant. The study was conducted in accordance with the
latest version of the Declaration of Helsinki. All participants signed

informed consent prior to completing any study-related procedures. The
inclusion and exclusion criteria have been described earlier by Trivedi
et al. (2016) and are listed in detail at https://clinicaltrials.gov/ct2/
show/NCT01407094. Briefly, participants were 18–65 years of age, met
criteria for current episode of MDD on Structured Clinical Interview for
DSM-IV Axis I Disorders (SCID) (First et al., 2007), scored ≥14 on
Quick Inventory of Depressive Symptomatology score (QIDS-SR) at
both screening and randomization visits, did not meet criteria for any
failed antidepressant trial in the current episode based on Massachu-
setts General Hospital Antidepressant Treatment Response Ques-
tionnaire (MGH-ATRQ), and agreed to and were eligible for all bio-
marker procedures (electroencephalography, psychological testing,
magnetic resonance imaging, and blood draws). Participants were ex-
cluded if they did not tolerate sertraline or bupropion in the past, were
pregnant/breastfeeding/planning to become pregnant, were medically
or psychiatrically unstable, met criteria for psychotic/bipolar disorder
in lifetime or substance abuse in past two months or substance de-
pendence in past six months, or were on prohibited concomitant
medications (antipsychotic, anticonvulsant, mood stabilizers, central
nervous system stimulants, daily use of benzodiazepines or hypnotics,
or antidepressants).

2.2. Assessments

Changes in depression severity as measured by the 17-item
Hamilton Rating Scale for Depression (HAMD-17) was the primary
outcome of EMBARC (Trivedi et al., 2016; Petkova et al., 2017). The
individual items of HAMD-17 have three or five choices that are scored
from 0 to 2 or 0–4, which are then summed to indicate depression se-
verity of none (< 6), mild (6–13), moderate (14–18), severe (19–23)
and very severe (≥24) (Hamilton, 1960). The scale has high inter-rater
reliability [r= 0.94 (Trajković et al., 2011);] and good construct va-
lidity [Cronbach's α of 0.83 (Rush et al., 2003)]. Trained clinicians
completed HAMD-17 at baseline and weeks 1, 2, 3, 4, 6, and 8 during
stage 1 of EMBARC.

2.3. Measurement of CRP

Blood samples were obtained in potassium EDTA tubes for isolation
of plasma by trained study members at each of the four sites. Plasma
was extracted within 4 h of blood draw by centrifugation at 1200 re-
lative centrifugation force for 15min at room temperature and ali-
quoted for storage at −80 °C. Samples were shipped overnight on dry
ice to the Biologic Core of National Institute of Mental Health
Repository and Genomics Resource (NIMH RGR) for long-term storage.
For this report, plasma samples were obtained from the NIMH RGR,
transported to UT Southwestern Medical Center on dry ice, and sub-
aliquoted by the Sanger Sequencing Core. Levels of CRP were estimated
by the Metabolic Phenotyping Core using enzyme-linked im-
munosorbent assay (ELISA, EMD Millipore, Catalog #CYT298) ac-
cording to the kit manufacturer's instructions. Briefly, the standards,
quality controls and plasma samples (100 μl, 1:4 dilution) were in-
cubated in the micro-titration 96-well plate coated with polyclonal anti-
human CRP antibody. After a thorough wash, polyclonal anti-human
CRP antibody labelled with horseradish peroxidase (HRP) was added to
the wells and incubated with the immobilized antibody-CRP complex.
Following another wash step, the HRP-conjugated antibody was al-
lowed to react with the substrate and tetramethylbenzidine (100 μl).
The reaction was stopped by acidic solution (100 μl), and absorbance
(optical density) was measured at 450 nm. The absorbance is propor-
tional to the concentration of CRP. The background intensity was
subtracted using appropriate controls (i.e., a “blank” sample), and CRP
concentration (mg/L) was interpolated from a four-parameter logistic
4-PL standard curve generated with Graphpad Prism software, version
6.0. Using the 4-PL curve-fit measurements for each standard, coeffi-
cients of variation were estimated. The inter- and intra-assay
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coefficients of variation were in the range of 4.6%–6.0%.

2.4. Statistical analysis plan

T-tests and chi-square tests, as appropriate, were used to compare
baseline clinical and sociodemographic features between males and
females, as well as those who were included in this report (n = 220)
and those who were excluded due to no available baseline plasma
sample (n = 76). Natural log transformation of CRP (log CRP) was
conducted due to a skewed distribution. Separate repeated measure
mixed model analyses with time-by-treatment arm and sex-by-time
interactions were used to test if change in depression severity (HAMD-
17) differed on the basis of treatment arm or sex, respectively.
Covariates for all mixed model analyses included body mass index
(BMI; categorized as normal or underweight, overweight, obese I, and
obese II+), site, age, and smoking status. To test the primary hypoth-
esis, a repeated measures mixed model analysis was conducted with
HAMD-17 as the dependent variable and a three-way interaction of sex-
by-baseline log CRP-by-time as the primary independent variable of
interest, with all two-way interactions and main effects involving sex,
baseline log CRP, and time (excluding baseline as it was included as a
covariate). A significant three-way interaction suggests that rate of
change of HAMD-17 based on baseline log CRP differed in males vs.
females and were interpreted with analyses that were stratified by sex.
An exploratory mixed model analyses with treatment arm-by-baseline
log CRP-by-time interaction tested for differential effect of treatment
arms. Repeated measures mixed model analysis with log CRP as the
dependent variable and time (baseline, week-1, and week-8), sex, and
sex-by-time interaction as independent variables was used to assess if
changes in log CRP differed on the basis of sex. An exploratory mixed
analysis with log CRP as the dependent variable and a treatment arm-
by-time interaction was used to test if change in log CRP differed on the
basis of treatment arm. Finally, to assess if changes in log CRP were
differentially associated with changes in depression severity in males
and females, linear regression analysis with baseline-to-week-8 change
in HAMD-17 as dependent variable and sex-by-baseline-to-week-8
change in log CRP as the key independent variable of interest was used.
Exploratory analyses tested for any treatment-arm differences in the
association of baseline-to-week-8 changes in HAMD-17 and log CRP. All
statistical analyses were conducted with SAS 9.3. Threshold of statis-
tical significance was set at p < 0.05.

3. Results

Participants of EMBARC study (n= 220) included in this report
were predominantly white, non-Hispanic and married/partnered. Those
who were excluded from these analyses due to not having a plasma
sample available (n=76) were younger in age, had lower BMI and self-
reported depression severity, and were more likely to be employed full-
time (Supplementary Table 1). Females were similar to males on most
baseline clinical and sociodemographic variables except for sig-
nificantly higher levels of CRP in females vs. males (Table 1). The two
treatment arms (sertraline and placebo) did not significantly differ in
HAMD-17 change (treatment arm-by-time interaction: F= 1.05,
df= 6, 986, p=0.389) (Supplementary Table 2). The rates of remis-
sion (stage 1 exit HAMD-17 score≤7) were 39.6% (40/101) and 37.1%
(39/105) with sertraline and placebo respectively (missing n= 14 due
to no post-baseline visits). Similarly, the rates of response [score less
than “much improved” on the Clinical Global Improvement scale at the
end of stage 1 as defined a priori by (Trivedi et al., 2016)] with ser-
traline and placebo were 46.5% (47/101) and 40.0% (42/105) re-
spectively (missing n=14 due to no post-baseline visits). There was no
difference in HAMD-17 change based on sex either (sex-by-time inter-
action: F= 0.33, df= 6, 986, p= 0.923) (Supplementary Table 3).

3.1. Does association of baseline CRP with acute-phase antidepressant
outcomes differ on the basis of sex?

Yes. There was a significant sex-by-baseline log CRP-by-time inter-
action for HAMD-17 (F= 2.44, df= 5, 797, p=0.033) even after
controlling for baseline depression severity, site, age, BMI, and smoking
status (Supplementary Table 4). In subsequent analyses stratified by
sex, there was a significant baseline log CRP-by-time interaction in fe-
males (p < 0.0001) but not in males (p=0.632) (Table 2). As shown
in Fig. 1, females with lower log CRP at baseline had greater reduction
in depressive symptom severity by week eight as compared to those
with higher log CRP levels at baseline. The trend was reversed in males
where higher log CRP levels at baseline were associated with greater
reduction in depressive symptom severity as compared to those with
lower baseline log CRP levels. Baseline log CRP levels did not differ-
entially predict outcomes for sertraline vs. placebo (treatment arm-by-

Table 1
Clinical and sociodemographic features based on sex in EMBARC study parti-
cipants who provided plasma at baseline (n=220).

Males
Females

Comparison

Number 75 145
Categorical variables N % N % χ2 (df) p-value
Race 2.14 (2) 0.34
White 54 72.0% 91 62.7%
Black 11 14.7% 32 22.1%
Other 10 13.3% 22 15.2%

Hispanic ethnicity 0.25 (1) 0.615
No 60 80.0% 120 82.8%
Yes 15 20.0% 25 17.2%

Employment status at
baseline

4.20 (2) 0.122

Full time 22 29.3% 40 28.0%
Part time 23 30.7% 28 19.6%
Unemployed 30 40.0% 75 52.4%

Marital Status 7.30 (5) 0.199
Married 48 64.0% 73 51.1%
Partnered 16 21.3% 34 23.8%
Single 7 9.3% 31 21.7%
Divorced 3 4.0% 3 2.1%
Separated 1 1.3% 1 0.7%
Widowed 0 0.0% 1 0.7%

Smoking status 0.05 (1) 0.818
No 64 86.5% 127 87.6%
Yes 10 13.5% 18 12.4%

Continuous variables Mean SD Mean SD T value
(df)

p-value

Age in years 38.65 12.25 38.32 13.67 0.19 (1,
165)

0.853

Years of education 15.09 2.35 15.07 2.40 0.08 (1,
153)

0.940

Episode duration in
months

59.31 99.21 37.23 67.78 3.64 (1)a 0.057

Age of onset of first
major depressive
episode

17.20 5.75 15.65 5.89 1.88
(153)

0.062

QIDS-SR 18.49 2.73 18.23 2.85 0.66 (1,
155)

0.513

HAMD-17 18.91 4.08 18.30 4.54 1.00 (1,
164)

0.319

Body mass index 28.06 7.40 29.13 8.22 −0.92 (1,
139)

0.357

C-reactive protein (CRP) 1.31 1.57 3.22 5.16 11.74 (1)a 0.0006
Baseline log of c-reactive

protein (log CRP)
−0.27 1.02 0.36 1.29 −3.96

(183)
0.0001

a Non-parametric test results (Kruskal Wallis Test) as these variables were
not normally distributed. EMBARC is Establishing Moderators and
Biosignatures of Antidepressant Response in Clinical Care, SD is standard de-
viation, df is degrees of freedom, QIDS-SR is Quick Inventory of Depressive
Symptomatology Self-Rated version, and HAMD-17 is Hamilton Rating Scale for
Depression 17-item.
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baseline log CRP-by-time interaction: F= 0.37, df= 6, 974, p= 0.897)
(Supplementary Table 5).

3.2. Does change in CRP with antidepressant treatment differ on the basis of
sex?

No. While levels of CRP decreased significantly from baseline to
week-8 (F=3.23, df= 2, 259, p= 0.041, effect size= 0.254), there
was no significant effect of sex on this reduction (sex-by-time interac-
tion: F= 1.40, df= 2, 259, p= 0.249) (Supplementary Table 6). The
levels of CRP significantly differed on the basis of sex throughout the
course of acute-phase antidepressant treatment (F=5.33, df= 1, 190,
p=0.022). In exploratory analyses of change in CRP based on treat-
ment arm, there was neither a main effect of treatment arm (F=0.24,
df= 1,189, p=0.625) or a treatment arm-by-time interaction
(F=2.07, df= 2, 259, p=0.129) (Supplementary Table 7).

Table 2
Association of baseline CRP with change in depression severity during acute-
phase antidepressant treatment stratified by sex.

Males Females

F value df p value F value df p value

Baseline HAMD-17 34.50 1, 46 < 0.0001 17.22 1, 118 <0.0001
Baseline log CRP 2.72 1, 48 0.101 0.03 1, 119 0.853
Time 12.98 5, 254 < 0.0001 26.76 5, 542 <0.0001
Site 2.20 3, 47 0.101 4.98 3, 114 0.003
Baseline body mass

index
0.92 3, 46 0.438 0.75 3, 117 0.522

Age 6.58 1, 46 0.014 4.85 1, 116 0.030
Smoking status 1.19 1, 46 0.281 0.25 1,118 0.621
Baseline log CRP-

by-time
interaction

0.69 5, 254 0.632 5.48 5, 543 <0.0001

HAMD-17 is Hamilton Rating Scale for Depression 17-item, CRP is c-reactive
protein, log CRP is log of c-reactive protein, df is degrees of freedom.

Fig. 1. Sex differences in acute-phase outcomes based on baseline CRP in EMBARC study (n= 220). Changes in 17-item Hamilton Rating Scale for Depression
(HAMD-17) in males and females on the basis of baseline c-reactive protein level (CRP). Least square (LS) means were obtained from mixed model analyses that
utilized contrasts of mean ± 1 standard deviation (SD) in the Establishing Moderators and Biosignatures of Antidepressant Response in Clinical Care (EMBARC)
study.
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3.3. Does association of change in CRP with change in depressive symptom
severity differ on the basis of sex?

No. Association of changes in log CRP and HAMD-17 from baseline
to week-8 did not differ on the basis of sex (sex-by-baseline-to-week-8
change in log CRP p=0.370) (Table 3). The main effect of change in
log CRP on change in HAMD-17 in this model was not statistically
significant either (Table 3). In exploratory analyses, association of
baseline-to-week-8 changes in log CRP and HAMD-17 did not differ on
the basis of treatment arm either (treatment arm-by-log CRP interac-
tion: F= 0.26, df= 1, 108, p= 0.792) (Supplementary Table 8).

4. Discussion

This large study of depressed outpatients for the first time found
that sex significantly moderated the association of baseline CRP and
acute-phase antidepressant outcomes. Lower levels of baseline CRP
were associated with greater reduction in depressive symptom severity
in females. No similar association was seen in males. However, sex did
not affect either the change in CRP or the association of changes in CRP
and depression severity with antidepressant treatment. While CRP le-
vels decreased with antidepressant treatment, the effect size of this
decrease was small per Cohen's convention (Cohen, 1992), and there
was no difference between males and females in the baseline to week-8
reduction in CRP. Baseline to week-8 changes in CRP and depression
severity were not significantly associated. In exploratory analyses, in
the absence of a non-serotonergic antidepressant, baseline CRP did not
significantly predict differential treatment outcomes with sertraline vs.
placebo. Similarly, there were no significant differences between ser-
traline and placebo either on change in CRP or on association of
changes in CRP and depression severity from baseline to week-8.

While no previous research has reported differential response based
on sex and CRP levels, several findings of this report are consistent with
previous ones. Elevated levels of CRP in females as compared to males
is consistent with previous reports (Khera et al., 2005; Mehta et al.,
2011). Increased adiposity may partly contribute to the differences in
CRP levels as female outpatients with MDD report higher severity of
increase in weight and appetite as compared to male outpatients with
MDD (Marcus et al., 2008, Marcus et al., 2005). While BMI did not
differ between males and females in our report, previous reports sug-
gest that BMI is an imprecise measure of adiposity as visceral but not
subcutaneous adiposity is associated with increased levels of CRP
(Neeland et al., 2013). Findings of baseline CRP being a predictor of
poor outcomes is consistent with those seen in CO-MED and GENDEP

studies where patients treated with escitalopram, an SSRI similar to
sertraline, had poorer response with elevated levels of CRP (Jha et al.,
2017; Uher et al., 2014). Again to our knowledge, this is the first report
to show that association of poorer treatment outcomes with elevated
CRP levels is restricted only to females and not males. Notably, better
treatment outcomes in females with lower CRP emerged only after 6
weeks of treatment. The potential biological reasons for such a time-
dependent association are unclear. Response to antidepressant treat-
ment is associated with changes in neural circuits (Castren and Hen,
2013). Elevated inflammation in females may interfere with these
adaptive neural changes, thus preventing the maximal benefit with
antidepressants which often requires 6 or more weeks of treatment
(Trivedi et al., 2006). Reduction in CRP with antidepressant treatment
is also consistent with previous reports (Lanquillon et al., 2000; O'Brien
et al., 2018; Hiles et al., 2012). Similarly, lack of association between
change in CRP with clinical improvement in this report is consistent
with previous reports (Lanquillon et al., 2000; O'Brien et al., 2018).
However, this is the first report to systematically evaluate any sex-dif-
ferences in the association of changes in CRP and depression severity
with antidepressant treatment. It is noteworthy that some findings in
this report differ from previous reports that either failed to find sig-
nificant reduction in CRP or reported increased CRP with anti-
depressant treatments (Tuglu et al., 2003; Hamer et al., 2011). Lack of
difference in treatment outcomes based on sex differed from those re-
ported in the Sequenced Treatment Alternatives to Relieve Depression
(STAR*D) study (Young et al., 2009). Notably in the STAR*D study,
females had greater baseline depression severity and were younger in
age than males, which differs from this report. Additionally, the
STAR*D reports that reduction in depression severity between males
and females was no longer significant after adjusting for baseline dif-
ferences including baseline depressive symptom severity.

Sex differences in immune system are well recognized (Klein and
Flanagan, 2016). Females exhibit higher levels of inflammatory mar-
kers (Klein and Flanagan, 2016) and mount greater pro-inflammatory
response to immune challenge with endotoxin (Van Eijk et al., 2007)
than males. Additionally, adaptive immune system in females is biased
towards T-helper type 2 (Th2) cells while being biased towards Th1 in
males (Klein and Flanagan, 2016). Modulation of adaptive immune
response, specifically the Th1/Th2 balance (Eyre et al., 2016; Martino
et al., 2012), by antidepressant medications may underlie the sex-dif-
ferences in the association of baseline CRP levels with antidepressant
treatment outcomes.

There are several limitations of this report. As sex differences in
treatment outcomes on the basis of CRP was not the primary objective
of EMBARC study, this report may not have been adequately powered
to detect this difference. Thus, these findings need replication. The in-
clusion and exclusion criteria of EMBARC may further limit the gen-
eralizability of these findings. Selection of CRP as the biomarker of
inflammation, while clinically pragmatic, may have been inadequate to
fully capture the immune changes associated with antidepressant
treatment. Finally, this report did not include treatments such as nor-
triptyline and bupropion-SSRI combination (Jha et al., 2017; Uher
et al., 2014), which have been shown to be more effective than SSRI
monotherapy in patients with elevated CRP.

In conclusion, elevated levels of CRP prior to treatment initiation
are associated with poorer acute-phase antidepressant and placebo
outcomes in female but not in male patients with MDD. Future studies
should take sex into account in evaluating the impact of elevated CRP in
treatment outcomes for depression and measurement of CRP in clinical
practice may inform treatment selection in female patients with MDD.
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included sertraline and placebo. HAMD-17 is Hamilton Rating Scale for
Depression 17-item, CRP is c-reactive protein, log CRP is log of c-reactive
protein, and df is degrees of freedom. * reference group is Site 4, @ reference
group is Obese II+
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