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Background: Generalized anxiety disorder (GAD) is partly attibuted to the dysregulation of nuero-
inflammation which can be mediated by adiponectin. We conducted this study was to explore the 
characteristics of peripheral adiponectin and its role in predicting treatment outcome in patients with 
generalized anxiety disorder (GAD) treated by escitalopram or venlafaxine. 
Methods: A total of 70 untreated GAD inpatients who met the diagnosis criteria of the Diagnostic and 
Statistical Manual of Mental Disorders IV (DSM-IV) were enrolled and randomly selected for treatment 
with escitalopram (n=36) or venlafaxine (n=34) for 8 weeks. The serum adiponectin level of GAD and healthy 
controls (HCs) was measured by enzyme-linked immunosorbent assay (ELISA) before treatment. Hamilton 
Anxiety Rating Scale (HAM-A) assessment was conducted at baseline and at 1, 2, 4, and 8 weeks after 
treatment respectively. Serum adiponectin levels were compared between GAD patients and HCs, as well as 
between remission and nonremission cases; the correlation between baseline adiponectin level and HAM-A 
reduction rate were also analyzed. 
Results: The serum adiponectin levels were higher in GAD patients compared to HCs (t=2.304; P=0.023), 
the serum adiponectin levels were higher in remission cases compared to nonremission cases (t=2.255, 
P=0.027), and the receiver operating characteristic (ROC) area in predicting treatment remission was 
0.652±0.066 (P=0.029). The correlation between baseline adiponectin level and HAM-A reduction rate 
of GAD cases treated with escitalopram and venlafaxine in the endpoint was 0.362 (P=0.030) and −0.026 
(P=0.883), respectively, and the ROC area of baseline adiponectin level in predicting treatment remission 
was 0.72±0.086 (P=0.024) and 0.473±0.102 (P=0.469), respectively.
Conclusions: Peripheral adiponectin is upregulated in GAD, and it seems higher baseline adiponectin 
level predicts a better treatment remission treated by escitalopram but not with venlafaxine, which suggests 
adiponectin maybe a potential key biomarker in Chinese GAD. 
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Introduction

According to Alonso and Lépine [2007], anxiety disorders 
are the most prevalent psychiatric disorders, among which, 
generalized anxiety disorder (GAD) is one of the most 
common impairing anxiety disorders, with an estimated 
prevalence of 5.3% in urban China (1). GAD is defined as 
an excessive and uncontrollable anxiety lasting for at least 
6 months, accompanied by somatic symptoms, such as 
restlessness, fatigue, difficulty in concentrating, irritability, 
muscle tension, and sleep disturbances (2). These symptoms 
can induce the clinically significant distress and impairment 
in various domains of functioning (2), which the individual 
cannot control. GAD has been reported to show a high 
comorbidity rate, which ranges from 40% to 98% particularly 
between GAD and major depression disorder (MDD) during 
the course of treatment (3-7). The typically high prevalence 
and similar effects of antidepressants imply that these two 
diseases may share a common neurobiological transmitter.

Adiponectin, a hormone produced by adipocytes, 
regulates the metabolic process and the neural pathway 
jointly with other organs, including the brain (8). 
Adiponectin is known to be capable of penetrating the 
blood-brain barrier (BBB) and modulating neuronal 
excitability and synaptic plasticity, thereby resulting in 
neural pathway remodeling (9). Gill et al. (10)  discovered 
that adiponectin plays a significant role in inhibiting the 
proinflammatory factors, such as tumor necrosis factor 
alpha (TNF-α) and interleuakin-6 (IL-6), and it may be 
positively correlated with mental disorders. Other studies 
have reported that exogenous injection of adiponectin-
neutralizing antibodies into the vein can alleviate anxiety 
and depression in the diabetic mouse model (11), indicating 
that adiponectin may be an essential transmitter of the 
anxiety neural pathway. In addition, Wilhelm et al. (12) 
demonstrated that the serum adiponectin level is positively 
correlated with anxiety in adults. Still other evidence shows 
that adiponectin insufficiency leads to aggravated anxiety 
behavior (9,13). Therefore, we reasonably speculated that 
adiponectin might serve as an important biomarker in 
diagnosing anxiety. In the brain, the adiponectin signals 
rely on the receptors AdipoR1 and AdipoR2 to affect 
the important brain functions, including hippocampal 
neurogenesis and synaptic plasticity (14). Specifically, these 
two adiponectin receptors are found to be highly expressed 
in the brain areas related to anxiety disorder and depression, 
like the hippocampus and prefrontal cortex, where 
adiponectin acts as the antidepressant and antianxiety agent 

(11,15). Further, the injection of adiponectin or analogues 
into the ventral tegmental area of wild mice has been shown 
to reduce the activity and activation rate of basal dopamine 
neurons, suppress the activity of stress-induced dopamine 
neurons, and decrease anxiety behavior (13). These results 
have reinforced the idea that adiponectin is a vital biological 
factor in anxiety disorder.

Abundant evidence suggests that adiponectin may affect 
anxiety; there were several reports explored the predictive 
value of adiponectin in patients with anxiety disorder (14), but 
as to GAD, the literature is limited, in fact anxiety disorders 
including many subtypes such as generalized anxiety disorder 
and panic disorder, few existing studies thus far have explored 
the association between adiponectin and GAD. Therefore, 
whether adiponectin has the same effect on GAD such 
as BDNF (brain derived neurotrophic factor), whether 
adiponectin changes with the alterations in GAD, and 
whether the baseline adiponectin level predicts the treatment 
response for GAD by different antidepressants remain 
unclear. To clarify these issues, this study had compared 
the adiponectin levels between healthy controls (HCs) and 
GAD patients to explore the differences between them. 
Additionally, the serum adiponectin levels were compared 
between anxiolytic remission and nonremission cases 
treated by escitalopram or venlafaxine, so as to examine the 
relationship of adiponectin with GAD, and to further explore 
the role of adiponectin in prediction anxiolytic efficacy with 
different antidepressants. We present the following article in 
accordance with the STARD reporting checklist (available at 
https://dx.doi.org/10.21037/apm-21-1542).

Methods

Participants 

A total of 180 patients were enrolled in this study that was 
carried out at the Huzhou Third Hospital; among these, 
80 patients failed to meet the inclusion criteria, while  
16 refused to participate in this study. Finally, 74 patients 
initially diagnosed with GAD in accordance with the 
Diagnostic and Statistical Manual of Mental Disorders IV 
(DSM-IV) criteria for GAD were included into this study. 
The patient inclusion criteria were as follows: patients aged 
18–60 years; those with the scores of >17 on the Hamilton 
Anxiety Rating Scale (HAM-A) and ≤14 on the 17-item 
Hamilton Rating Scale for depression (HAM-D17) (16); and 
those with no neurological or related medical disorders, 
history of bipolar disorder, schizophrenia, or substance 
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abuse or dependency (17). Before enrollment, all patients 
were free of any antidepressants and psychotherapy for at 
least 2 weeks. An additional 72 HCs were recruited from 
several communities and assessed by psychiatrists using 
the DSM-IV. The HAM-A scores of all controls were ≤7. 
Moreover, HCs diagnosed with any psychiatric disorder 
were excluded. The study protocol was given approval 
by the Ethics Committee of Huzhou Third Municipal 
Hospital (No.: 2018-006). After a complete description of 
the research scheme, written informed consent was obtained 
from all participants before the study. All procedures 
performed in this study involving human participants were 
conducted in accordance with the Declaration of Helsinki (as 
revised in 2013).

Treatment procedure 

All eligible patients were numbered according to the 
random number table method, and received escitalopram 
or venlafaxine with a flexible dosage randomly. No other 
antipsychotics or psychotherapy was allowed during the 
whole course of this study, and the raters were blinded to 
the medication. Specifically, 34 patients received venlafaxine 
(at a dose of 150–225 mg/d), while 36 received escitalopram 
(at a dose of 10–20 mg/d). Benzodiazepines were forbidden, 
while hypnotics such as zolpidem were administered for less 
than 2 weeks for insomnia if needed.

Measurement of the adiponectin

Sample collection
Blood samples were collected from 70 GAD patients at 
baseline (before treatment) and at 8 weeks after treatment. 
On the day or the next morning of blood collection, a 5 mL 
sample was collected from the separated rubber tube and 
centrifuged for 5 minutes at 3,500 rpm; then, the serum was 
separated and preserved within the cryopreservation tube at 
−70 ℃. At the end of the 8-week period, the blood sample 
was collected again and processed by the same method 
previously described. The 71 HC samples were generally 
processed according to the same method as that of baseline. 

Determination of adiponectin 
The serum adiponectin level was determined through enzyme-
linked immunosorbent assay (ELISA) according to the double 
antibody sandwich method. The reagent was produced by 
Wuhan Boster Biotechnology Co, Ltd. All operations were 
carried out in accordance with related instructions. 

To reduce the variation in measurement, the adiponectin 
level was measured after the collection of all blood samples.

Clinical assessment

The severity and efficacy of the GAD symptoms were rated 
with HAM-A in all patients by a single-blinded evaluator 
throughout the study. HAM-A score on week 8 was applied 
as the primary efficacy endpoint. HAM-A was assessed on 
baseline and at 1, 2, 4, and 8 weeks after treatment, while 
HAM-D was used to assess depression at corresponding time 
points. The HAM-A reduction rate was defined as follows: 
HAM-A reduction rate = (baseline HAM-A − endpoint 
HAM-A)/baseline HAM-A ×100%; meanwhile, remission 
was defined as a HAM-A score ≤7 at the endpoint of 8 weeks 
of treatment; otherwise, it was defined as nonremission (18). 
The evaluator was blinded to the biological data, whereas the 
laboratory workers were blinded to the HAM-A score, and 
both were blinded to our research purpose. A specialty data 
manager was assigned to keep all data and schedules.

Statistical analysis 

The study endpoint for all analyses was week 8. SPSS 19.0 
software (IBM Corp.) for Windows was adopted for data 
analysis. The normally distributed data are expressed as 
mean ± SD. Student’s t-tests were used to compare the 
difference in demographic and adiponectin data, including 
the adiponectin levels in GAD and HCs, as well as between 
remission and nonremission cases. Chi-square test was 
used for frequency comparison. The association between 
variables and the adiponectin level was explored through 
Pearson correlation. Receiver operating characteristic 
curve (ROC) was applied to explore the predictive value of 
baseline adiponectin level in treatment remission. A 2-tailed 
P value <0.05 was considered to be statistically significant.

Results

Demographical characteristics and adiponectin levels of 
GAD patients and HC

We failed to acquire the adiponectin results in 4 GAD 
patients and one HC, so the data of 70 GAD cases and 
71 HCs were analyzed at the study endpoint. There 
was no significant difference in the male:female ratio, 
age, education level, or BMI between GAD patients and 
HCs (P>0.05), but the positive family rates in GAD were 



7637Annals of Palliative Medicine, Vol 10, No 7 July 2021

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(7):7634-7643 | https://dx.doi.org/10.21037/apm-21-1542

significantly higher than those in HCs (χ2=5.413; P=0.020).
The serum adiponectin levels in GAD patients were 

higher compared to those in HCs (t=2.304; P=0.023; for 
details see Table 1). The serum adiponectin levels in GAD 
patients had no correlation with age (r=0.038, P=0.756), 
baseline HAM-A scores (r=−0.147; P=0.224), baseline 
HAMD scores (r=–0.105; P=0.389), or illness duration 
(r=−0.092; P=0.419), and there were no significant differences 
in adiponectin levels between male (3.47±1.84 ug/mL) and 
female (3.47±1.84 ug/mL) GAD cases (t=2.304; P=0.023).

Comparison of clinical characteristics and adiponectin 
levels in the remission group and remission group

Ultimately, 36 participants achieved remission, and 34 

did not achieve remission. Differences in age, gender, 
BMI, illness duration, and family history were not 
statistically significant between the remission and 
nonremission groups (P>0.05). Meanwhile, baseline 
HAM-A and HAM-D scores were statistically lower in 
the remission group than in the nonremission group 
(P<0.05; for details see Table 2).

The serum adiponectin levels were higher in remission 
cases (3.94±1.98 ug/mL) compared to nonremission cases 
(2.97±1.57 ug/mL; t=2.255; P=0.027). 

The roles of baseline adiponectin in predicting treatment 
outcome in GAD patients 

The HAM-A reduction rates after 1, 2, 4, and 8 weeks of 

Table 1 Demographical and clinical characteristics of GAD and HC

Characteristics GAD (n=70) HC (n=71)
Statistics

χ2/t P value

Age 45.7±9.6 42.5±10.5 1.886 0.061

Sex (male/female) 13/57 15/56 0.145 0.704

Education (years) 7.3±4.0 7.9±4.3 0.815 0.417

BMI (kg/m2) 21.8±2.5 21.9±2.6 0.205 0.838

Family history (yes/no) 13/57 3/68 5.413 0.020

Adiponectin (μg/mL) 3.94±1.98 2.97±1.57 2.255 0.027

GAD, generalized anxiety disorder; HC, healthy control.

Table 2 Clinical characteristics and adiponectin status of the remission and nonremission group

Characteristics Remission (n=36) Nonremission (n=34)
Statistics

χ2/t P value

Age 46.0±9.5 45.4±9.9 0.266 0.791

Sex (male/female) 6/30 7/27 0.178 0.673

BMI (kg/m2) 22.1±2.7 21.5±2.3 0.892 0.376

Illness duration (month) 24.6±40.7 18.0±26.8 0.800 0.427

Family history (yes/no) 7/29 6/28 0.037 0.847

Baseline HAM-A 20.8±3.3 22.6±2.9 2.343 0.022

Baseline HAM-D 9.8±2.6 11.1±2.1 2.324 0.023

8-week HAM-A 4.4±1.7 12.4±3.8 11.436 <0.001

8-week HAM-D 2.7±1.3 5.1±2.1 2.805 <0.001

Adiponectin (μg/mL) 3.94±1.98 2.97±1.57 2.255 0.027

HAM-A, Hamilton Anxiety Rating Scale; HAM-D, Hamilton Rating Scale for depression.
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treatment were 18.6%±10.5%, 35.6%±16.5%, 53.0%±19.1%, 
and 62.2%±21.0%, respectively, all of which were positively 
correlated with baseline adiponectin level (r=0.330, P=0.005; 

r=0.252, P=0.035; r=0.272, P=0.023; r=0.248, P=0.039). In 
GAD patients, the ROC area of baseline adiponectin level in 
predicting treatment remission at the endpoint (8 weeks) was 
0.652±0.066 (P=0.029; Figure 1).

The data of 36 GAD patients treated with escitalopram 
and 34 cases treated with venlafaxine were analyzed. 
Differences in age, gender, BMI, illness duration, family 
history, baseline HAM-A and HAM-D scores were not 
statistically significant between these treatment groups 
(P>0.05), nor was the HAM-A reduction rate after 1, 2, 4, 
and 8 weeks of treatment (P>0.05; for details see Table 3). 

The correlation between baseline adiponectin level 
and HAM-A reduction rate of GAD cases treated with 
escitalopram at endpoint was 0.362 (P=0.030; Figure 2),  
and the ROC area of baseline adiponectin level in 
predicting treatment remission treated with escitalopram 
in the endpoint was 0.722±0.086 (P=0.024; Figure 3).  The 
correlation between baseline adiponectin level and HAM-A 
reduction rate of GAD cases treated with venlafaxine at 
endpoint was −0.026 (P=0.883; Figure 4), and the ROC 
area of baseline adiponectin level in predicting treatment 
remission in the endpoint was 0.473±0.102 (P=0.469;  
Figure 5).

Figure 1 ROC curve of adiponectin level in the diagnosis of 
GAD. ROC, receiver operating characteristic; GAD, generalized 
anxiety disorder.

Table 3 Clinical characteristics and adiponectin of GAD cases treated with escitalopram or venlafaxine

Characteristics Escitalopram (n=36) Venlafaxine (n=34)
Statistics

χ2/t P value

Age 44.7±10.3 46.8±8.9 0.899 0.372

Sex (male/female) 7/29 6/28 0.037 0.847

BMI (kg/m2) 21.6±2.6 22.1±2.5 0.779 0.438

Illness duration (month) 26.3±39.4 16.2±28.4 1.225 0.225

Family history (yes/no) 7/29 6/28 0.037 0.847

Baseline HAM-A 20.9±3.1 22.4±3.3 1.927 0.057

Baseline HAMD 10.1±2.2 10.9±2.7 1.378 0.173

Adiponectin (μg/mL) 3.6±2.1 3.3±1.6 0.615 0.541

1-w HAM-A reduction rate (%) 20.5±11.8 16.6±8.7 1.546 0.127

2-w HAM-A reduction rate (%) 39.1±18.1 32.0±14.0 1.808 0.075

4-w HAM-A reduction rate (%) 56.7±22.6 49.0±13.8 1.722 0.090

8-w HAM-A reduction rate (%) 63.9±24.4 60.5±16.6 0.672 0.500

Remission/nonremission 20/16 16/18 0.505 0.477

Medication dose (mg/d) 16.2±4.1 151.0±44.4 NA NA

GAD, generalized anxiety disorder; HAM-A, Hamilton Anxiety Rating Scale; HAM-D, Hamilton Rating Scale for depression.
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Discussion

This study aimed to explore the relationship of serum 
adiponectin with GAD, together with the characteristics of 
adiponectin level in GAD patients and its role in predicting 
treatment remission with different antidepressants. The 
principal results of this study were the following: (I) the 
serum adiponectin levels were upregulated in GAD patients; 

the serum adiponectin levels in GAD patients had no 
correlation with age, anxiety severity and illness duration; 
and there were no adiponectin level differences according to 
gender in GAD patients. (II) The serum adiponectin levels 
were higher in remission cases compared to nonremission 
cases. (III) The HAM-A reduction rates throughout the 
study were positively correlated with baseline adiponectin 

Figure 3 ROC curve of baseline adiponectin level in predicting 
remission of patients treated by escitalopram. ROC, receiver 
operating characteristic.

Figure 4 Correlation between baseline adiponectin level and 
HAM-A reduction rate in patients treated with venlafaxine. 
HAM-A, Hamilton Anxiety Rating Scale.
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Figure 2 Correlation between baseline adiponectin level and 
HAM-A reduction rate with escitalopram treatment. HAM-A, 
Hamilton Anxiety Rating Scale.
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Figure 5 ROC curve of baseline adiponectin level in predicting 
remission of patients treated by venlafaxine. ROC, receiver 
operating characteristic.
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level, which means a higher baseline adiponectin level may 
predict a higher anxiety syndrome improvement in GAD 
patients; meanwhile, the ROC area of baseline adiponectin 
level had good value in predicting treatment remission in 
the acute treatment stage of GAD patients treated with 
escitalopram, but had no value in predicting outcome 
treated with venlafaxine.

Adiponectin, a metabolic cytokine which is secreted by 
adipocytes, is involved in stress-related disorders, including 
anxiety disorder and depression. It can cross the BBB to 
act on neurons in the central nervous system with insulin-
sensitizing, anti-inflammatory, and antiatherogenic effects 
(19-21). Meanwhile, the peripheral adiponectin level can 
reflect the change of adiponectin in the brain (19-21). 
To date, many studies have focused on the relationship 
of MDD with adiponectin, but these have produced 
inconsistent results (19-21). Regarding anxiety, several 
studies have shown that the deficiency of adiponectin 
increases the susceptibility to social defeat stress (11,22,23), 
suggesting that adiponectin may serve as an important 
biomarker for stress-related disorders and mood disorder; 
however, the pathological mechanism responsible for this 
has not been completely elucidated.

It is possible that this mechanism may work as follows: 
long-term social defeat stress activates the sympathetic 
nervous system, and the sympathetic nerve fibers directly 
govern the white adipose tissue and release norepinephrine 
at the neuro-adipose junctions (24), which may lead to 
dysregulated adiponectin level, causing anxiety. It was 
reported that the intra-ventral tegmental area (VTA) 
infusion of adiponectin caused anxiety behavior in mice but 
was abolished in mice lacking AdipoR1 in the dopamine 
neurons (19-21). As suggested in our study, the adiponectin 
levels in GAD patients were upregulated. Studies focusing 
on the effect of adiponectin on GAD are scarce. Wagner et 
al reported GAD patients had lower adiponectin compared 
to HCs, but they also found decreased interleukin 6 (IL-6)  
levels in GAD patients—a fact which conflicts with the 
hypothesis that GAD involves mild inflammation (19-21). 
Another study found that adiponectin levels were lower in 
a panic disorder patient group compared to HCs (14). Such 
contradictory results might be attributed to the following: (I) 
physical exercise mediates adiponectin level, consistent with 
the results from Yau et al. (23). More specifically, physical 
exercise facilitates adiponectin production (25), and the 
particular symptoms of GAD can be alleviated after physical 
activity exposure (26). Therefore, physical exercise may 
increase the adiponectin level and in turn mitigate anxiety. 

(II) Drugs may also elevate the endogenous adiponectin 
level. Some evidence shows that the adiponectin level may 
increase after antidepressant treatment (27). GAD is a long-
lasting anxiety disorder, and in our study, many samples 
suffered from multiple relapses and received antianxiety 
medications for a prolonged period. Therefore, it may 
be reasonably inferred that the cumulative effect of long-
term medication may result in an increase in adiponectin 
levels among GAD patients. (III) Adiponectin levels can 
be affected by sex, age, anxiety subtype, blood sample type, 
fasting state, blood sample collection time, and the assay 
used. The findings from this study suggest that the serum 
adiponectin had no correlation with age, HAM-A score, 
HAMD score, or illness duration levels in GAD patients. 
Furthermore, there were no significant differences found 
between male and female GAD patients, which is partly 
consistent with the conclusion drawn by Formolo et al. (7). 

As shown by our results, the adiponectin level was higher 
in the remission group than in the nonremission group, and 
the ROC curve of baseline adiponectin level also suggested 
a predictive value of adiponectin level in the treatment-
induced remission of GAD. Interestingly, the ROC area of 
baseline adiponectin level had a good value in predicting 
the treatment remission of escitalopram but not that of 
venlafaxine. There have been results showing that disorders 
in the proinflammatory and anti-inflammatory responses can 
lead to abnormal cytokine levels among GAD patients (28).  
Inflammatory factors can activate the hypothalamic-
pituitary-adrenal axis, which thereby activates the 5-HT 
transporter, causing a reduction in the serotonin available 
in the brain (29). Escitalopram is a selective serotonin 
reuptake inhibitor (SSRI) which acts on the 5-HT system; 
meanwhile, venlafaxine is a serotonin norepinephrine 
reuptake  inhib i tor  (SNRI)  ac t ing  on  5-HT and 
Norepinephrine systems; both are recommended as a first-
line anxiolytic drugs (28). Adiponectin plays a vital role in 
inhibiting inflammation, especially for TNF-α. Additionally, 
adiponectin represses the production of TNF-α while 
simultaneously inducing the production of various anti-
inflammatory factors (30). As a result, the adiponectin 
level is negatively correlated with TNF-α. Hou et al. (31) 
discovered that patients who achieved greater reduction in 
anxiety had greater decreases in the cytokine levels, which 
can be partly explained by the inhibiting inflammation role 
of adiponectin. Consequently, higher baseline adiponectin 
levels may predict a better treatment outcome in GAD 
patients treated by escitalopram.

Inheritance should also be given its due attention in this 
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discussion. It has been reported that genes contribute to 30–
50% of the emergence of anxiety disorders (32,33), whereas 
the prevalence of nongenetic anxiety disorders is about 
50–70%. On the other hand, environmental factors may 
affect the development of anxiety through heredity. Even 
the mother of a child may receive an anxiety-susceptibility 
factor during pregnancy, whose effects may be exacerbated 
by environmental conditions (34). For instance, for mothers 
who are diagnosed with anxiety and who are not receiving 
medication, DNA methylation alteration in the promoter 
region of the glucocorticoid receptor gene can be found in 
the umbilical cord blood and genome (35,36), which may 
increase the risk of anxiety in the child. Therefore, genetics 
exerts a significant influence on development, which is 
consistent with our results. This study observed a statistical 
difference in family history, and there were more patients 
with a family history in the GAD group than in the HC 
group . However, the family history showed no significant 
difference between the remission and nonremission groups. 
Anxiolytic drugs maybe a factor in the treatment outcome 
which effect the predictive value of adiponectin in the 
treatment of GAD; however, the GAD patients in our study, 
regardless of being treated with escitalopram or venlafaxine, 
expressed a similar HAM-A reduction rate.

Some limitations should be noted in this study. The 
sample size employed was too small to prove that adiponectin 
can serve as a predictive biomarker. Nonetheless, the 
adiponectin hormone is still considered to have potential as 
a antianxiety and antidepressant supplement. In addition, 
a larger sample size may potentially reveal the significant 
difference in adiponectin level between GAD patients and 
HCs or between the remission and nonremission groups. 
Another limitation was that this was a case-control study, 
which only revealed the association between adiponectin level 
and remission. As a result, more detailed longitudinal studies 
should be designed to explain the causal relationship and 
the change of adiponectin level throughout the treatment. 
In the meantime, the relationship between adiponectin level 
and GAD should also be explored based on controlling the 
covariates (e.g., age, BMI, exercise, and drugs) (3). Further 
studies are warranted to examine the potential mechanism of 
the adiponectin effect on GAD.

In summary, our results indicate that serum adiponectin 
was upregulated in GAD patients and that a higher baseline 
adiponectin level predicted greater chance of remission in 
patients treated by escitalopram. Therefore, adiponectin 
may be a key biomarker in GAD and worthy of further 
investigation. Variables such as duration of illness, patient 

selection, illness subtype, assessment tool and cutoff scores 
employed, comorbid illness, and psychotropic treatment 
should all be considered when interpreting findings from 
studies of adiponectin, as they all have been shown to affect 
circulating levels.
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