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Background: Schizophrenia is a severe and persistent mental condition that 
causes disability. For subsequent clinical care, it is extremely practical to effectively 
differentiate between patients who respond to therapy quickly and those who do 
not. This study set out to document the prevalence and risk factors for patient 
early non-response.

Methods: The current study included 143 individuals with first-treatment and 
drug-naïve (FTDN) schizophrenia. Patients were classified as early non-responders 
based on a Positive and Negative Symptom Scale (PANSS) score reduction of 
less than 20% after 2 weeks of treatment, otherwise as early responders. Clinical 
subgroups’ differences in demographic data and general clinical data were 
compared, and variables related to early non-response to therapy were examined.

Results: Two weeks later, a total of 73 patients were described as early non-
responders, with an incidence of 51.05%. The early non-response subgroup 
had significantly higher PANSS scores, Positive symptom subscale (PSS) scores, 
General psychopathology subscale (GPS) scores, Clinical global impression 
scale - severity of illness (CGI-SI) and Fasting blood glucose (FBG) levels compared 
to the early-response subgroup. CGI-SI and FBG were risk factors for early non-
response.

Conclusion: High rates of early non-response have been seen in FTDN 
schizophrenia patients, and risk variables for predicting early non-response 
include CGI-SI scores and FBG levels. However, we need more in-depth studies 
to confirm the generalizable range of these two parameters.
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1. Introduction

Schizophrenia is a serious, chronic, highly disabling mental illness and although intensive 
and sustained research has been carried out, the outcomes of best practice treatment are often 
unsatisfactory (1). The median proportion of people with schizophrenia who met clinical and 
social recovery criteria was only 13.5% in a systematic review based on 50 outcome studies (2). 
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The unemployment rate for people with schizophrenia is a staggering 
89–94%, topping the list of unemployment rates for all mental illnesses 
(3), and their life expectancy is reduced by an average of 10–20 years 
(4). Despite the impressive advances in research on the 
pathophysiology of schizophrenia in recent years, there are still 
significant challenges in optimizing the treatment of the disorder (5).

Early response to treatment in schizophrenia is of great 
significance for better management of the disorder in the future and 
is touted as one of the most reliable predictors of long-term clinical 
outcome in schizophrenia (6). Poor early response or early 
non-response to treatment often strongly indicates non-response to 
subsequent treatment (7, 8), higher discontinuation rates (9), more 
severe metabolic disorder adverse reactions (10), etc. A previous 
review of diagnostic tests concluded that no/minimal response to 
antipsychotics within the first 2 weeks of treatment may be a sufficient 
indication for switching antipsychotics (11), rather than the 4–8 weeks 
of acute phase drug titration and adequate time for observation 
traditionally recommended by treatment guidelines (9). A multicenter 
randomized double-blind study demonstrated that timely switching 
of antipsychotic drug classes in psychiatric patients who did not 
respond to 2 weeks of treatment with olanzapine and amisulpride 
resulted in more significant improvement in psychiatric symptoms 
and a higher proportion of patients achieving symptom remission 
after 6 weeks of treatment compared to those who did not switch 
drugs in time (12). Consequently, the authors concluded that timely 
reporting of the proportion of patients who do not respond early to 
treatment and exploring the factors associated with obtaining early 
non-response at baseline level and increasing the early clinical 
identification of this patient group would be of great benefit in clinical 
work to optimize the drug management and clinical management 
of patients.

Although the incidence of early unresponsive patients with 
schizophrenia has been reported, the known reported results vary 
considerably due to differences in inclusion criteria and study objectives, 
and incidence rates from China are lacking. For example, German 
researchers reported an incidence of 43.43% (12), compared to 15.22% 
from the UK (13)and 32% from Nigeria (14). Our study is based on real 
clinical practice in China, reporting the incidence of patients with early 
non-response to treatment in daily clinical work practice, describing the 
clinical characteristics of this patient population, and exploring the 
factors associated with early non-response.

2. Materials and methods

2.1. Subjects

For the present study, 143 patients with first-treatment and drug-
naïve (FTDN) schizophrenia admitted to Wuhan Mental Health 
Centre from May 2019 to September 2020 were selected.

Patients must meet the following inclusion criteria:
1. Meet the diagnostic criteria for schizophrenia according to the 

International Classification of Diseases, 10th Revision (ICD-10), and 
the total duration of the illness should not exceed 6 years.

2. No use of antipsychotic medication prior to the first 
hospitalization, or the duration of medication did not exceed 1 week.

3. The included samples were all Chinese Han.
4. Male or female, aged 18–45 years.

5. Positive and Negative Symptom Scale (PANSS) total score was 
more than 60 points.

Exclusion criteria: excluding breastfeeding and pregnant women, 
severe somatic diseases confirmed as diabetes, hypertension and 
diseases of the immune system; excluding bipolar disorder, intellectual 
disability, mental disorder due to epilepsy, major depressive disorder 
and other mental diseases.

The study was reviewed and approved by the Ethics Committee of 
Wuhan Mental Health Center, and all participants signed a written 
informed consent form.

2.2. Research design

The study, which was intended to be a real-world study, calculated 
the incidence of early responders to treatment in schizophrenia 
patients who met the inclusion criteria within a specific time frame, 
compared the variations in demographic data and general clinical 
parameters between the two clinical subgroups of early-response and 
early non-response, and examined the factors associated with the 
early-response group. Finally, we plot receiver operating characteristic 
(ROC) curves for the acquired correlates and determine the cut-off 
values that can be used to differentiate treatment response.

We have designed our own EXCLE spreadsheet for recording 
demographic and general clinical information on patients admitted to 
the hospital (Table 1). We collected and recorded patients’ first (usually 
on the day of admission or the next day) biochemical tests, 
electrocardiograms, and prescribed antipsychotic medication after 
admission. The clinical indicators we collected specifically included 
the PANSS, including its three subscales: PANSS positive score (PPS), 
PANSS negative score (PNS), PANSS general psychopathology scale 
(GPS), Clinical global impression scale - severity of illness (CGI-SI), 
Body weight (BW), Waist circumference (WC), Body mass index 
(BMI), Fasting blood glucose (FBG), Total cholesterol (TC), 
Triglycerides (TG), Low density lipoprotein cholesterol (LDL-C), 
High density lipoprotein cholesterol (HDL-C), Prolactin (PRL), QT-c 
interval in the electrocardiogram (QT-c), Systolic blood pressure 
(SBP), Diastolic blood pressure (DBP).

Medication: Medication: The investigators did not interfere with 
the clinically prescribed medication for the patients, and the bedside 
doctors flexibly selected the type of antipsychotic medication for the 
included patients based on the patient’s particular circumstances and 
their individual clinical experience. The bedside physician may titrate 
the chosen antipsychotic drug for 2 weeks while adhering to the 
prescribed guidelines and taking into account the patient’s unique 
circumstances, but without changing the medicine.

Clinical subgroup classification rules: We distinguished between 
two clinical subgroups using the PANSS subtraction rate. Patients were 
categorized as part of the early-response group after 2 weeks of therapy 
if their PANSS decrease rate was more than or equal to 20%; otherwise, 
they were part of the early non-response group (15). The PANSS score 
reduction rate (%) = (baseline score – 2nd weekend score) / (baseline 
score - 30) × 100%. The PANSS scores were also administered to the 
included patients by 2 professionally trained attending psychiatrists on 
2 successive occasions (day of patient admission and 2 weeks after 
treatment). Also, the included patients received the PANSS ratings from 
2 attending psychiatrists with professional training on 2 separate dates 
(day of patient admission and 2 weeks after treatment).
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TABLE 1 Differences in demographic and general clinical datas between clinical subgroups.

Index Total patients 
(n = 143)

Early-response 
(n = 70)

Early non-
response (n = 73)

t/χ2/F p

Age (years) 29.37 ± 7.30 28.22 ± 7.20 30.47 ± 7.27 −1.86 0.065

Onset age (years) 24.41 ± 6.53 23.93 ± 6.44 24.88 ± 6.62 −0.87 0.387

Course of disease (years) 2.97 ± 1.79 2.73 ± 1.93 3.21 ± 1.63 −1.60 0.112

Marital status (n, %) 0.82 0.366

Married 66, 46.15% 35, 50.00% 31, 42.47%

Othersa 77, 53.85% 35, 50.00% 42, 57.53%

Living conditions 0.80 0.671

With spouse 62, 43.36% 32, 45.71% 30, 41.10%

With other relatives 78, 54.55% 36, 51.43% 42, 57.53%

Live alone 3, 2.10% 2, 2.86% 1, 1.37%

Family history 0.06 0.810

Negative 108, 75.52% 52, 74.29% 56, 76.71%

Positive 35, 24.48% 18, 25.71% 17, 23.29%

Gender 3.02 0.082

Male 63, 44.06% 36, 51.43% 27, 36.99%

Female 80, 55.94% 34, 48.57% 46, 63.01%

Educational background 0.11 0.736

Junior school and below 92, 64.34% 46, 65.71% 46, 63.01%

High school and above 51, 35.66% 24, 34.29% 27, 36.99%

PANSS 89.15 ± 11.19 86.94 ± 10.20 91.27 ± 11.74 −2.35 0.020*

PSS 24.43 ± 3.94 23.53 ± 3.64 25.29 ± 4.04 −2.73 0.007*

NSS 23.29 ± 5.68 22.97 ± 5.12 23.59 ± 6.18 −0.65 0.518

GPS 41.26 ± 6.45 39.99 ± 6.17 42.48 ± 6.51 −2.35 0.020*

CGI-SI 5.36 ± 0.65 5.20 ± 0.55 5.52 ± 0.69 −3.07 0.003*

BW (kg) 58.90 ± 11.18 60.39 ± 11.05 57.48 ± 11.20 1.56 0.120

WC (cm) 78.56 ± 9.29 80.07 ± 8.58 77.11 ± 9.76 1.93 0.056

BMI (kg/m2) 21.65 ± 3.33 21.80 ± 3.23 21.50 ± 3.45 0.52 0.604

FBG (mmol/L) 4.52 ± 0.77 4.32 ± 0.68 4.71 ± 0.81 −3.07 0.003*

TC (mmol/L) 3.84 ± 0.58 3.83 ± 0.73 3.84 ± 0.77 −0.13 0.901

TG (mmol/L) 1.10 ± 0.99 1.13 ± 0.54 1.07 ± 0.61 0.58 0.561

LDL-C (mmol/L) 2.18 ± 0.61 2.15 ± 0.59 2.22 ± 0.62 −0.63 0.531

HDL-C (mmol/L) 1.18 ± 0.24 1.18 ± 0.25 1.18 ± 0.23 0.14 0.891

PRL (ng/mL) 18.04 ± 13.49 19.08 ± 14.78 17.03 ± 12.14 0.91 0.365

Q-Tc (ms) 399.41 ± 24.87 398.90 ± 24.78 399.90 ± 25.11 −0.24 0.81

SBP (mmHg) 113.32 ± 12.16 114.00 ± 11.94 112.67 ± 12.42 0.65 0.516

DBP (mmHg) 75.15 ± 8.77 75.83 ± 9.15 74.49 ± 8.39 0.91 0.364

Prescription drugs (n, %) 11.83 0.066

Aripiprazole 24, 16.78% 10, 14.29% 14, 19.18%

Olanzapine 27, 18.88% 20, 28.57% 7, 9.59%

Quetiapine 22, 15.38% 9, 12.86% 13, 17.81%

Risperidone 28, 19.58% 16, 22.86% 12, 16.44%

Ziprasidone 21, 14.69% 7, 10.00% 14, 19.18%

Perphenazine 9, 6.29% 3, 4.29% 6, 8.22%

(Continued)
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2.3. Data analysis

Data obtained for continuous measurements with normal 
distribution are expressed as means and standard deviations, and 
categorical variables are expressed as counts. Independent samples 
t-test is used to compare data from different groups. The chi-square 
test or Fisher’s exact probability was used to compare rates. We then 
constructed a binary logistic regression model with early non-response 
as the outcome variable and parameters that differed in the univariate 
analysis as independent variables to identify factors associated with 
the early nonresponse group. Finally, we plotted ROC curves for the 
factors obtained from the logistic regression that influenced early 
non-response, which were used to determine meaningful cut-off 
values. IBM SPSS (version 26.0, SPSS Inc., Chicago, IL, United States) 
was used for data analysis. GraphPad Prism software (version 8.4.3; 
GraphPad Software Inc., La Jolla, CA, USA) was used for plotting. The 
significance level for all statistical tests was set at p < 0.05 (two tails).

3. Results

3.1. Demographic and general clinical data 
of enrolled patients

The average doses of the seven antipsychotic drugs at the end of 
2 weeks were aripiprazole (23.75 ± 4.95) mg, olanzapine (17.78 ± 3.49) 
mg, quetiapine (706.82 ± 67.78), risperidone (5.26 ± 0.90) mg, 
ziprasidone (129.09 ± 22.02) mg, perphenazine (25.33 ± 7.21) mg and 
haloperidol (25.83 ± 3.66) mg. 2 weeks later, a total of 70 included 
patients were classified in the early-response group, with a reduction 
rate of (37.07 ± 14.05) %, while another 73 patients were classified in 
the early non-response group, with a mean reduction rate of 
(8.77 ± 6.44) %. The percentage of the early non-response group was 
51.05%. Compared to the early-response group, the early non-response 
group had significantly higher PANSS scores (p = 0.020), PSS scores 
(p = 0.007), GPS scores (p = 0.020), CGI-SI scores (p = 0.003), and FBG 
(p = 0.003).

3.2. Factors influencing for early-response 
in included patients

Next, we focused on the related factors of early-response group. A 
binary logistic regression model (backward: Wald) was constructed 
with early non-responder as the outcome variable and parameters 

with differences in univariate analysis as independent variables. As 
shown in Table 2, CGI-SI (B = 0.68, p = 0.020, OR = 1.98), and FBG 
(B = 0.65, p = 0.021, OR = 1.91) were risk factors for early non-response.

3.3. ROC curve analysis to distinguish early 
non-responder from early responder

Finally, we plotted the ROC curves for both CGI-SI and FBG 
variables, as shown in Figure 1. AUCROC showed the following values 
for the two factors: CGI-SI was 0.635 (p = 0.005, 95% CI = 0.544–0.726) 
and FBG was 0.637 (p = 0.005, 95% CI = 0.546–0.728). According to 
the Youden index, the optimal cut-off value for CGI-SI was 6 (Youden 
index = 0.28, sensitivity = 55%, specificity = 73%) and the optimal 
cut-off value for FBG was 4.53 mmol/l (Youden index = 0.30, 
sensitivity = 62%, specificity = 69%).

4. Discussion

We provide genuine information on the clinical incidence and 
variables linked to early non-response in FTDN schizophrenia 
patients as part of a real-world clinical investigation. The following are 
the study’s primary conclusions: 1. The PANSS scores (both PSS and 
GPS scores), CGI-SI scores, and fasting blood glucose levels were all 
higher in the clinical subgroup of early non-response with FTDN 
schizophrenia than they were in the clinical subgroup of early-
response. 2. The early non-response was predicted by the CGI-SI 
scores and FBG levels. 3.The optimal cut-off values for the two 
parameters of 6 for CGI-SI and 4.53 mmol/l for FBG.

We discovered that the severity of psychopathology was higher in 
FTDN schizophrenia patients categorized as early non-responders 
after 2 weeks of treatment. Two clinical studies, which strictly limited 
prescribed medications, reported differing results from ours, finding 
that the early non-response subgroup had significantly higher disease 
severity at baseline (based on total PANSS scores rather than CGI-SI) 
in first-episode schizophrenia patients (9, 16). However, two other 
studies reported findings highly consistent with ours; specifically, early 
non-responders exhibited more severe psychopathological symptoms, 
including higher PANSS total scores and its three subscale scores (17, 
18). The contradictory results may stem from strict restrictions on 
prescribed medications and enrollment criteria. Furthermore, 
research has indicated that metabolic disturbances, such as BW (19) 
and FBG (10), are more severe in treatment non-responders even 
before antipsychotics are prescribed. In light of our findings, it is 

Index Total patients 
(n = 143)

Early-response 
(n = 70)

Early non-
response (n = 73)

t/χ2/F p

Haloperidol 12, 8.39% 5, 7.14% 7, 9.59%

Atypical antipsychotics (n, %) 1.16 0.281

Yes 122, 85.31% 62, 88.57% 60, 82.19%

No 21, 14.69% 8, 11.43% 13, 17.81%

aOthers in marital status: including unmarried, divorced and widowed.
PANSS: Positive and negative symptom scale; PPS: PANSS positive score; PNS: PANSS negative score; GPS: PANSS general psychopathology scale; CGI-SI: Clinical global impression scale—
severity of illness; BW: Body weight; WC: Waist circumference; BMI: Body mass index; FBG: Fasting blood glucose; TC: Total cholesterol, TG: Triglycerides, LDL-C: Low density lipoprotein 
cholesterol; HDL-C: High density lipoprotein cholesterol; PRL: Prolactin; Q-Tc: Q-Tc interval; SBP: Systolic blood pressure; DBP: Diastolic blood pressure. *p < 0.05.

TABLE 1 (Continued)
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reasonable to assert that FTDN schizophrenia patients with poor 
treatment response not only suffer from more severe psychiatric 
symptoms but also experience more pronounced 
metabolic disturbances.

The available known studies that focus on the incidence of early 
non-response to treatment for schizophrenia report a high degree of 
heterogeneity, and almost without exception these have been 
conducted under the premise of setting strict antipsychotic drug 
classes as inclusion criteria, with few real-world studies involved. A 
clinical trial from South Africa prescribing long-acting flupenthixol 
injections to patients with first-episode schizophrenia reported a 12% 
(15/126) incidence of treatment non-response (16). Another clinical 
trial, which did not strictly limit the duration of included cases, 
reported a 72.4% incidence of early non-response in patients with 
schizophrenia spectrum disorders after 2 weeks of risperidone 
treatment in the acute phase (20). There also is a multicenter 
randomized controlled clinical study reporting a 35% incidence of 
early non-response in adolescent schizophrenia patients prescribed 
olanzapine (21). As a real-world clinical study, we did not restrict the 
type of medication prescribed to the patients enrolled a priori, and 
we reported a 51.05% incidence of early non-response, more than half 
of the total sample, and reported differently in all the above studies.

In addition to the impact of differences in study design and 
enrolment criteria on response rates, the diversity of instruments and 
assessment methods used to assess response rates is one of the key 
influences on the heterogeneity of response rates. For example, a large 
German study reported early non-response rates in 528 severely 
impaired schizophrenic patients using four different assessment tools, 

respectively, an incidence of 30% reported using the PANSS positive 
score, 41% reported using the PANSS negative score, and the 
CGI-severity score reported at 63% and Scale of Occupational and 
Functional Assessment (SOFAS) reported at 35% (22). In parallel to 
the above-mentioned tools for differentiating non-responder from 
early responder, there are other assessment tools that are considered 
to have the same efficacy (23). In addition, the time cut-offs involved 
in some of the studies to differentiate between early-response and 
non-response varied. For example, a time node of 3 weeks of treatment 
was used (24), as well as a time node of 2 weeks (15, 20), and one study 
even pushed for a 1 week time scenario (25). The present study used a 
PANSS reduction rate of greater than or equal to 20% after 2 weeks of 
treatment as the cut-off point for treatment response or non-response. 
In summary, whatever the assessment tool used and whatever the time 
cut-off point, any effective separation of early non-responders from 
the patient population is to be acknowledged. A realistic implication 
of this is to implement targeted clinical management measures as soon 
as possible to improve the prognosis and adverse effects in this 
subgroup of patients (10).

As with incidence, there are similarly no more consistent and 
universally accepted conclusions about the predictors of early 
non-response to treatment for schizophrenia. There are many factors 
that influence the prognosis and outcome of people with first-episode 
schizophrenia, such as duration of untreated after the episode (26, 27), 
degree of weight gain after treatment (28), levels of self-awareness (29) 
and the presence or absence of certain specific genetic variants (30). 
However, none of these predictors were specifically developed to 
predict whether a patient was an early responder. A small sample of 
clinical studies restricted to three atypical antipsychotics found no 
valid factors, including drug type and drug dose, that could be used 
to predict early response in patients with relapsing schizophrenia (8). 
Another small multicenter clinical study from Japan found greater 
improvement in patients prescribed risperidone within 2 weeks of the 
acute phase and that the Clinical Global Impressions-improvement 
scale (CGI-I) rating at the end of the 2 week could be used for the 
long-term outcome of patients prescribed risperidone for initial 
treatment, but could not be generalized to patients on olanzapine (31). 
A further study that included 135 patients with schizophrenia in the 
acute phase who were prescribed levotepine found that a reduction of 
6 points on the Brief Psychiatric Rating Scale (BPRS) positive 
symptom subscale at the end of 2 weeks of treatment served as the best 
predictor of treatment response (32). In summary, previous studies 
have focused on exploring or optimizing the best predictors of patient 
response after drug treatment (e.g., 2 weeks after treatment), and the 
indicators reported for prediction have been inconsistent. These are 
certainly distinct from our study’s attempts to explore the ideas that 
can be used to predict factors associated with treatment response at 
baseline. Our study found that CGI-SI scores and fasting glucose 

FIGURE 1

The discriminatory capacity of related factors for between early non-
response and early response in including patients. The area under 
the curve for CGI-SI and FBG is 0.635 and 0.637, respectively.

TABLE 2 Factors influencing early non-response in all included patients: a binary logistic regression model.

Coefficients Std. error Wald p value 95% CI for EXP (B)

B Exp(B) Lower Upper

Constant −6.52 1.89 11.90 0.001 0.00

CGI-SI 0.68 0.29 5.37 0.020* 1.98 1.11 3.52

FBG 0.65 0.28 5.35 0.021* 1.91 1.10 3.29

CGI-SI: Clinical global impression scale—severity of illness; FBG: Fasting blood glucose; *p < 0.05.
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levels at baseline are relevant predictors of treatment non-response in 
weekend 2 patients.

Finally, we finally plotted risk factor ROC curves and reported 
optimal cut-off values for two parameters of 6 for CGI-SI and 
4.53 mmol/l for FBG, respectively. A limited number of studies, using 
Global Assessment of Functioning (GAF) as the target variable, found 
that baseline GAF score (c-statistics = 0.85, 95% CI 0.77, 0.93; boostrap 
estimate 0.8598) is a predictor of good response to treatment at 
6 months (33). In terms of specific statistical parameters, this 
prediction model appears to be superior to the model we reported. 
Unfortunately, the investigators did not report the optimal cut-off 
value. In addition, several studies have explored the use of brain 
imaging and genomics protocols to identify and predict early 
treatment response in schizophrenia (34–36). However, it is still 
inconclusive and the generalizability of our reported optimal cut-off 
values for the two parameters needs to be  further determined by 
prospective studies.

The current study has a few other flaws as well. The lack of sample 
size continues to be a significant problem restricting the statistical 
effectiveness of this investigation, which may adversely affect the 
in-depth generalization of the statistical results and the conclusions 
despite the fact that it is a real-world study. Moreover, baseline 
assessments may not include clinical indications like self-awareness 
and cognitive function that may affect therapy response. Finally, 
we have not addressed biological signs that may be more recognizable 
and predictively important.

In conclusion, the incidence of early non-response in FTDN 
schizophrenia patients is understandably high, and we identified the 
following risk factors: CGI-SI scores and FBG levels. Studies with 
larger sample sizes are needed to further identify potential risk factors 
to increase the identification of patients with early non-response to 
improve patient outcomes.
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