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Abstract

Schizophrenia is associated with increased cardiovascular disease morbidity and mortality. 

Schizophrenia is also associated with immune and inflammatory abnormalities, including aberrant 

blood levels of lymphocytes, cytokines and high-sensitivity C-reactive protein (hsCRP). The 

purpose of this study is to investigate the relationship between total and differential white blood 

cell (WBC) counts, hsCRP, and indices of cardiovascular disease risk in patients with 

schizophrenia and related non-affective psychoses. 108 inpatients and outpatients age 18–70 with 

non-affective psychoses and 44 controls participated in this cross-sectional study. Subjects had a 

fasting blood draw between 8 and 9 am for glucose, lipids, total and differential WBC counts, and 

hsCRP. Vital signs and medical history were obtained. Patients with non-affective psychosis had 

significantly higher hsCRP levels than controls (p=0.04). In linear regression analyses, lymphocyte 

and monocyte counts were a significant predictor of the total-to-HDL cholesterol ratio in subjects 

with non-affective psychosis (p≤0.02 for each). In binary logistic regression analyses, total WBC 

count was a significant predictor of an elevated 10-year estimated risk of myocardial infarction 
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and cardiovascular disease in subjects with non-affective psychosis (p≤0.03 for each). 

Associations between total and differential WBC counts and cardiovascular disease risk indices 

were stronger in males than females with non-affective psychosis. Our findings provide further 

evidence that measurement of total and differential WBC counts may be germane to the clinical 

care of patients with schizophrenia and related disorders, and support an association between 

inflammation and cardiovascular disease risk in these patients.
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1. Introduction

Cardiovascular disease is the leading cause of death in patients with schizophrenia and 

related disorders, and premature mortality is dramatically increased in this patient 

population (Brown 1997; Harris and Barraclough, 1998; Miller et al., 2006, Saha et al., 

2007). A number of different assessment tools have been developed to predict cardiovascular 

disease risk in the general population, including the Framingham Risk Score (FRS), the 

Framingham General Cardiovascular Risk Score (FGRS), and the total-to-HDL cholesterol 

ratio. The FRS is a tool for estimating the 10-year risk of having a myocardial infarction 

(Wilson et al., 1998), and incorporates data on age, sex, total and HDL cholesterol, systolic 

blood pressure, smoking status and current anti-hypertensive medication. The FGRS is a tool 

for estimating the 10-year risk of all cardiovascular disease events (including coronary, 

cerebrovascular, and peripheral arterial disease and heart failure), and is comprised of the 

same variables as the FRS, plus the presence or absence of diabetes (D’Agostino et al. 

2008). The total-to-HDL cholesterol ratio is also used as a predictor of cardiovascular 

disease risk (Conroy et al., 2003; Lemieux et al., 2001).

In a survey of 102 subjects with schizophrenia, McCreadie et al. (2003) found a 53% 

prevalence of an elevated total-to-HDL cholesterol ratio (defined as >5.0). Several previous 

studies have also found increased FGRS in patients with schizophrenia compared to controls 

(Jin et al., 2011; Ratliff et al., 2013; Said et al., 2012; Sicras-Mainar et al., 2013; Tay et al., 

2013; Wysokinski et al., 2012; Yazici et al., 2011). Among 689 subjects from the Clinical 

Antipsychotic Trials of Intervention Effectiveness (CATIE) and matched controls from the 

National Health and Nutrition Examination Survey III, mean FGRS scores were 

significantly elevated in both males (9.4% vs 7.0%) and females (6.3% vs 4.2%) with 

schizophrenia (Goff et al., 2005). In several studies, presence of the metabolic syndrome was 

associated with increased cardiovascular disease risk (Said et al., 2012; Tay et al., 2013; 

Wysokinski et al., 2012; Yazici et al., 2011).

The metabolic syndrome is a constellation of metabolic risk factors associated with the 

development of atherosclerotic cardiovascular disease (Galassi et al., 2006; Grundy et al., 

2005) and cardiovascular disease mortality (Galassi et al., 2006). The metabolic syndrome is 

common in patients with schizophrenia and related disorders, with a prevalence of 43%—

based on American Heart Association criteria (Grundy et al., 2005)—in the CATIE trial 
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(McEvoy et al., 2005). The metabolic syndrome is also associated with a state of chronic, 

low-grade inflammation (Devaraj et al., 2010). A meta-analysis found that the acute phase 

inflammatory marker high-sensitivity CRP (hsCRP) was an independent predictor of 

cardiovascular disease (Kaptoge et al., 2010). Schizophrenia is also associated with immune 

and inflammatory abnormalities, including aberrant blood levels of lymphocytes (Miller et 

al., 2013), cytokines (Miller et al., 2011) and hsCRP (Miller et al., 2014), including studies 

in patients with first-episode psychosis and minimal exposure to antipsychotics. The adverse 

effects of atypical antipsychotics further impact risk of the metabolic syndrome, and 

subsequently, cardiovascular disease risk in patients with schizophrenia.

Total and differential white blood cell (WBC) counts and hsCRP blood levels may predict 

metabolic syndrome in patients with schizophrenia and other non-affective psychoses (Fan 

et al., 2010; Miller et al., 2013b). Another recent study found that in patients with 

schizophrenia, CRP levels were linearly associated with 10-year cardiovascular disease risk 

(stratified by low, moderate, and high/very high; Sicras-Mainar et al., 2013). However, total 

and differential WBC counts have not been explored as a predictor of cardiovascular disease 

risk in schizophrenia. The purpose of the present study, therefore, is to investigate the 

relationship between total and differential WBC counts, hsCRP, and indices of 

cardiovascular disease risk in patients with schizophrenia and related non-affective 

psychoses. We hypothesize that these measures are associated with increased cardiovascular 

disease risk in subjects with non-affective psychosis.

2. Methods

2.1. Subjects

108 inpatients and outpatients aged 18–70 and diagnosed with schizophrenia (n=66) and 

related non-affective psychoses, including schizoaffective disorder (n=39), psychotic 

disorder not otherwise specified (n=2), or brief psychotic disorder (n=1), and forty-four 

controls, who were part of studies of immune function in schizophrenia and related 

disorders, were recruited in the Augusta, Georgia area between July 2010 and June 2014. 

The broader category of non-affective psychosis, which includes schizoaffective disorder, 

appears to share characteristics of schizophrenia (Lichterman et al., 2000; Tamminga et al., 

2013). Recruitment was non-randomized. Subjects were referred to the investigators by their 

inpatient or outpatient psychiatrist. Exclusion criteria for all subjects for the present study 

included alcohol withdrawal; pregnancy; current scheduled use of non-steroidal anti-

inflammatory drugs (NSAIDs), corticosteroids, or other immunomodulatory agents; history 

of exposure to an antibiotic in the past 2 weeks (based on subject’s self-report plus a review 

of their electronic medical record); history of an immune disorder; current urinary tract 

infection; and illicit drug use in the past 30 days. “As needed” use of NSAIDs was not an 

exclusion criterion, although only one subject endorsed such use. No subject had a history of 

recent trauma or surgical intervention. All subjects had a negative urine drug screen. An 

additional exclusion criterion for patients was current use of clozapine. Additional exclusion 

criteria for controls were lifetime diagnosis of schizophrenia or related disorder; lifetime or 

current diagnosis of a manic, depressed, or mixed affective episode, or history of exposure to 

an antipsychotic, antidepressant, valproate, lithium or gabapentin. Antipsychotic 
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medications were not standardized for subjects with non-affective psychoses. The majority 

of patients were treated with monotherapy with second-generation antipsychotics.

2.2. Procedures

After providing written informed consent, subjects underwent a laboratory, physical, and 

psychiatric diagnostic evaluation. Subjects had a blood draw between 8 and 9 am after a ten-

hour fast. Vital signs, height/weight, and medical history were obtained. Diagnosis (or 

absence of a diagnosis in the controls) was verified using the Structured Clinical Interview 

for DSM-IV disorders (SCID) psychosis and mood disorders modules (Finnig et al., 1994). 

One rater (BJM) performed the SCID interviews. For patients, symptoms were assessed 

using the Positive and Negative Syndrome Scale (PANSS). A total of four raters performed 

the PANSS interviews for subjects in this study, although one rater (BJM) performed the 

majority of the interviews (n=83, 77%). All raters were trained to perform the SCID and 

PANSS and inter-rater reliability with the principal investigator. Data on smoking (number 

of cigarettes per day) and other substance use was obtained using the Dartmouth Assessment 

of Lifestyle Inventory (DALI; Ford, 2013). Data on socioeconomic status (SES) was 

obtained using the Hollingshead-Redlich Scale (Hollingshead and Redlich, 1958). Data on 

current antipsychotic medications were used to calculate the subject’s current daily dose in 

chlorpromazine (CPZ) equivalents (Woods, 2003; Woods, 2010). The study was approved by 

the IRB’s of both Georgia Regents University and the Georgia Department of Community 

Health.

2.3. Laboratory evaluation

Blood analyses were performed at Clinical Pathology Laboratories Southeast (Augusta, 

Georgia). Complete blood counts with differential, fasting serum glucose, and lipid panels 

were analyzed by standard clinical laboratory assays. Glucose and lipids were measured 

using an Olympus AU2700 Chemistry-Immuno Analyzer (Olympus America, Inc., Melville, 

NY). CBC with differential was analyzed using a COULTER LH 750 Hematology Analyzer 

(Beckman Coulter, Inc., Brea, CA). hsCRP levels were measured using an enzyme-linked 

immunosorbent assay.

2.4. Indices of Cardiovascular Disease Risk

The FRS was calculated using the National Heart, Lung, and Blood Institute tool for 

estimating 10-year risk of having a myocardial infarction (Wilson et al., 1998). The FGRS 

was calculated using the tool developed by D’Agostino et al. (2008) for estimating 10-year 

risk of cardiovascular disease events. The total-to-HDL cholesterol ratio was calculated by 

dividing total cholesterol by HDL cholesterol.

2.5. Statistical analysis

The data were analyzed using SPSS version 22 (SPSS, Inc.; Chicago, Illinois). Patients with 

non-affective psychoses and controls were analyzed separately. A one-sample Kolmogorov-

Smirnov test was used to examine each variable for normality. Age, PANSS scores, 

lymphocytes, and monocytes were normally distributed in subjects with non-affective 

psychoses; BMI and SES were normally distributed in controls. All other variables were not 
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normally distributed, and were log transformed prior to the analyses. Demographic and 

clinical characteristics, and blood analyses in patients and controls were analyzed using 

either Student’s t-test (2-sided), Mann-Whitney U, or Fisher’s exact test (2-sided). Binary 

correlation coefficients (Spearman’s rho) were calculated between immune/inflammatory 

parameters (total WBC, neutrophils, lymphocytes, monocytes, and hsCRP), the three indices 

of cardiovascular disease risk, and other demographic and clinical variables, including 

inpatient versus outpatient status, illness duration, PANSS scores, antipsychotic dose 

(chlorpromazine units), age, sex, race, body mass index (BMI), smoking (number of 

cigarettes per day), SES, and alcohol use (DALI alcohol score). Given the large number of 

potential confounding variables and the number of subjects in the study, only those 

demographic and clinical variables correlated with indices of cardiovascular disease risk 

with a p-value of ≤0.10 were included in the regression models. Linear regression models 

were used to evaluate immune/inflammatory parameters as predictors of the cardiovascular 

disease risk indices, after controlling for potential confounding factors. For the FRS, 

potential confounders included PANSS total score, illness duration, and DALI alcohol score. 

For the FGRS, potential confounders included PANSS total score, illness duration, and BMI. 

For the total-to-HDL cholesterol ratio, potential confounders included PANSS positive score 

and BMI. Age, sex, and and smoking were three variables used in determining the FRS and 

FGRS, and so were not considered in the corresponding linear regression models. Binary 

logistic regression models were used to evaluate immune/inflammatory parameters as 

predictors of elevated FRS (10-year estimated risk >10%) and FGRS (10-year estimated risk 

>20%), and elevated total-to-HDL cholesterol ratio (>5.0). For the elevated FRS, illness 

duration was a potential confounder. For elevated FGRS, potential confounders included 

illness duration and race. For elevated total-to-HDL cholesterol ratio, none of the 

demographic and clinical variables met the p≤0.10 threshold for inclusion in logistic 

regression. For all regression models, a backwards model building strategy was used to 

arrive at a final model controlling for potential confounders. All potential confounders, 

regardless of statistical significance were included in a full regression model. The least 

significant potential confounder was removed from the model and a −2log likelihood test 

was performed to examine whether or not the variable was needed in the model or not. 

Additionally, the effect of removing the potential confounder on the association between a 

given immune/inflammatory parameter and cardiovascular disease risk index was assessed. 

Variables that did not result in a significant −2log likelihood test or did not change the 

estimated association between immune/inflammatory parameter and cardiovascular disease 

risk index were removed from the model. The final model resulted in those variables that 

were statistically significant confounders, changed the association significantly, or resulted 

in a significant −2log likelihood test. For all analyses, results were considered statistically 

significant at the α=0.05 level (two-sided). As FRS were significantly higher in males than 

females with non-affective psychosis, in post-hoc analyses we repeated the primary analyses 

stratified by sex.

3. Results

A total of 152 subjects—108 patients and 44 controls—were included in the study. Table 1 

presents the demographic and clinical characteristics of the study sample. The patient and 
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control groups did not differ with regard to age, sex, BMI, or alcohol use. Patients with non-

affective psychosis were more likely to be of African descent, smoked more, and had lower 

SES than controls (p<0.05 for each). Patients with non-affective psychosis also had 

significantly higher hsCRP levels (p=0.04), but not total and differential WBC counts 

compared to controls. Patients with non-affective psychosis had significantly higher FRS 

and FGRS than controls (p≤0.01 for each), but there was no difference in the total-to-HDL 

cholesterol ratio between subject groups (p=0.56). The prevalence of elevated scores on the 

cardiovascular disease risk indices did not differ between patients and controls. Among 

patients with non-affective psychosis, 11% had a FRS of >10%, and 12% had a FGRS >20% 

(i.e., a >10% estimated risk of myocardial infarction or >20% estimated risk of 

cardiovascular disease, respectively, in the next 10 years).

Males with non-affective psychosis had significantly higher absolute and elevated FRS than 

females (p≤0.02 for each), but there were no differences in the FGRS and total-to-HDL 

cholesterol ratio by sex. Males with non-affective psychosis had significantly higher 

monocyte counts (p<0.01) than females, and females with non-affective psychosis had a 

trend for higher hsCRP levels than males (p=0.06); there were no other differences in 

immune/inflammatory parameters by sex. There was also no difference in antipsychotic dose 

(in CPZ equivalents) between males and females with non-affective psychosis. In subjects 

with non-affective psychosis, there were no differences in immune/inflammatory parameters 

or cardiovascular risk indices by race or clinical status (i.e., inpatient versus outpatients). In 

controls, there were no significant differences in immune/inflammatory parameters or 

cardiovascular risk indices by sex or race, except for higher monocytes in Caucasians versus 

subjects of African descent (p<0.01).

Table 2 presents the binary correlations between immune/inflammatory parameters and 

cardiovascular disease risk indices in patients and controls. In subjects with non-affective 

psychosis, the FGRS was significantly positively correlated with hsCRP levels (ρ=0.23, 

p=0.02), and lymphocyte and monocyte counts were significantly positively correlated with 

the total-to-HDL cholesterol ratio (p≤0.02 for each). The FRS was positively correlated with 

monocyte counts at the trend level (p=0.07). In controls, there were no significant 

correlations between immune/inflammatory parameters and cardiovascular risk indices. The 

pattern of the correlational results was similar when restricting to subjects with 

schizophrenia.

Post-hoc analyses demonstrated stronger associations between immune/inflammatory 

parameters and cardiovascular risk indices in males, as shown in Table 2 and Figure 1. In 

males with non-affective psychosis, both the FRS and FGRS were significantly positively 

correlated with total WBC and neutrophil counts (p<0.05 for each). The FGRS was also 

significantly positively correlated with hsCRP levels (p<0.05). The FGRS was also 

significantly positively correlated with total WBC (ρ=0.25, p<0.05) and neutrophil (ρ=0.26, 

p=0.03) counts. Total WBC, lymphocyte, and monocyte counts were all significantly 

positively correlated with the total-to-HDL cholesterol ratio (p<0.01 for each). In male 

controls, the FGRS was significantly positively correlated with total WBC and neutrophil 

counts (p≤0.04 for each). Total WBC and lymphocyte counts were significantly positively 

correlated with the total-to-HDL cholesterol ratio (p≤0.04 for each). By contrast, in female 
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patients and controls, there were no significant correlations between any immune/

inflammatory parameters and cardiovascular disease risk indices.

Table 3 shows the results of the linear regression analyses. After controlling for potential 

confounders, in subjects with non-affective psychosis, monocyte (p=0.02) and lymphocyte 

(p=0.01) counts were significant predictors of the total-to-HDL cholesterol ratio. In controls, 

there were no significant correlations between immune/inflammatory parameters and 

cardiovascular risk indices.

In males with non-affective psychosis, total WBC, monocyte, and lymphocyte counts were 

significant predictors of the total-to-HDL cholesterol ratio FRS (p≤0.01 for each). In male 

controls, WBC and neutrophil counts were significant predictors of the total-to-HDL 

cholesterol ratio (p≤0.04 for each). Linear regression analyses were not performed in 

females, since there were no significant bivariate correlations.

Table 4 shows the results of the binary logistic regression analyses. After controlling for 

potential confounders, in subjects with non-affective psychosis, total WBC, neutrophil, 

monocyte, and lymphocyte counts were all significant predictors of elevated FRS (p≤0.04 

for each). Total WBC count was a significant predictor of elevated FGRS (p=0.03). 

Monocyte counts were a predictor of elevated total-to-HDL cholesterol ratio (p=0.02). A 

similar pattern of findings was observed in males with non-affective psychosis: a) Total 

WBC, neutrophil, monocyte, and lymphocyte counts were significant predictors of elevated 

FRS (p≤0.03 for each), b) WBC counts predicted elevated FGRS at the trend level (p=0.08), 

and c) WBC, monocyte, and lymphocyte counts were significant predictors of an elevated 

total-to-HDL cholesterol ratio (p≤0.04 for each). Binary logistic regression analyses were 

not performed in male controls, as the estimates were unstable due to the small sample size.

Post-hoc analyses were also performed to evaluate the potential influence of outlying values 

of WBC and hsCRP on results. Two patients with non-affective psychosis and one control 

had elevated WBC counts (>11×103/μL). Excluding these subjects did not alter the results. 

hsCRP levels >3 mg/L are considered elevated. Fifty-nine subjects with non-affective 

psychosis (55%) and 17 controls (40%) had a hsCRP >3 mg/L. Furthermore, hsCRP levels 

>10 mg/L may suggest the presence of an underlying inflammatory disease, although levels 

in this range can be seen on a genetic basis in ~6% of apparently healthy individuals 

(Kushner et al., 2006). Remarkably, 24 subjects with non-affective psychosis (22%) and 4 

controls (9%) in our sample had a hsCRP >10 mg/L, in the absence of any evidence of 

intercurrent bacterial infection. After excluding these subjects, in non-affective psychosis, 

hsCRP levels were significantly positively correlated with FGRS (ρ=0.28, p=0.01) and the 

total-to-HDL cholesterol ratio (ρ=0.23, p=0.03). In linear regression, hsCRP levels were a 

significant predictor of FRS scores (p=0.03). In binary logistic regression, hsCRP levels 

were a significant predictor of an elevated total-to-HDL cholesterol ratio (OR=1.91, 95% 

CI=1.00–3.65, p=0.05). In males with non-affective psychosis, hsCRP levels were 

significant predictors of FGRS scores (p=0.04) and an elevated total-to-HDL cholesterol 

ratio (p=0.04), and predicted an elevated FGRS at the trend level (p=0.07).
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4. Discussion

Subjects with non-affective psychoses had significantly higher hsCRP levels than controls. 

After controlling for potential confounders, monocyte and lymphocyte counts were a 

significant predictor of the total-to-HDL cholesterol ratio in subjects with non-affective 

psychosis. Furthermore, after controlling for potential confounders, total WBC count was a 

significant predictor of an elevated 10-year estimated risk of myocardial infarction and 

cardiovascular disease in subjects with non-affective psychosis. Associations between total 

and differential WBC counts and cardiovascular risk indices were stronger in males than 

females with non-affective psychosis. Total WBC and neutrophil counts were significant 

predictors of the total-to-HDL cholesterol ratio in male controls. In the primary analysis, 

hsCRP levels were not associated with cardiovascular disease risk indices in either patients 

with non-affective psychosis or controls. However, in a post-hoc analysis excluding subjects 

with a hsCRP >10 mg/L, hsCRP was associated with cardiovascular disease risk indices in 

subjects with non-affective psychosis.

We observed a somewhat discordant pattern of results in healthy controls, although our 

small sample size may have limited statistical power. Outside of schizophrenia in the general 

population, total WBC (Orakzai et al., 2007; Park et al., 2010; Spencer et al., 2007) and 

monocyte (Waterhouse et al., 2008) counts, as well as C-reactive protein levels (Choi et al., 

2004; Park et al., 2010), have been associated with cardiovascular disease risk. In the 

Framingham Offspring study, increased total WBC counts were associated with incident 

atrial fibrillation (Rienstra et al., 2012). Taken, together, these findings suggesting the 

observed relationships may not be specific to subjects with non-affective psychoses.

The strengths of the present study include consideration of multiple potential confounding 

factors. We also extended our previous findings, showing that total and differential WBC 

counts and hsCRP levels are associated not only with metabolic syndrome, but also 

cardiovascular risk in non-affective psychosis. To our knowledge, ours is the first study to 

consider total and differential WBC counts as a predictor of cardiovascular disease risk 

indices in patients with schizophrenia and related disorders. Several potential limitations of 

the present study are the heterogeneity of the sample with respect to clinical status (although 

we did not find any differences in immune/inflammatory parameters or cardiovascular 

disease risk indices in inpatients versus outpatients), and the non-standardized antipsychotic 

treatment. Another limitation is the small sample size, particularly in healthy controls, which 

may have limited statistical power. Data were also not available to assess the contributions of 

diet, exercise, and family history of heart disease to cardiovascular disease risk. Additional 

studies in both patients and controls are needed to evaluate whether or not the observed 

relationships are specific to subjects with non-affective psychoses. Due to the cross-sectional 

design, our study does not permit inferences regarding the ability of baseline total and 

differential WBC counts (or hsCRP levels) to predict incident cardiovascular disease.

We found an association between hsCRP and FGRS, though only in a post-hoc analysis 

excluding subjects with substantially elevated hsCRP (>10 mg/L). Sicras-Mainar et al. 

(2013) found an association between CRP levels and FGRS. However, this study did not 

model the FGRS as a continuous variable, but rather trichotomized cardiovascular disease 
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risk as low (<15%), moderate (15–20%), or high/very high (>20%). This study also had a 

much larger sample size (n=705) than ours. A potentially important difference is that we 

excluded subjects taking scheduled NSAIDs, whereas Sicras-Mainar et al. (2013) 

statistically controlled for inflammatory disease in their analysis. It is also possible that 

different polymorphisms in the gene for CRP moderately contributed to discordant findings. 

Another recent study found that higher blood levels of brain-derived neurotrophic factor 

(BDNF) were associated with higher FRS in 61 subjects with schizophrenia (Nurjono et al., 

2013). They found that subjects in the highest quartile of BDNF levels had a 3.3-fold higher 

mean FRS than subjects in the lowest quartile. This finding is intriguing given potential 

relationships between BDNF and inflammation in schizophrenia (Hsu et al., 2009)

Mechanistically, inflammation is a leading hypothesis for the association between WBC 

counts, hsCRP levels and cardiovascular disease risk. Total WBC—even within the normal 

range—is a marker of (low-grade) inflammation, which can promote vascular injury and 

atherosclerosis (Madjid et al., 2004). Prospective studies provide evidence for an association 

between total and differential WBC counts and increased cardiovascular disease risk in 

healthy individuals (Wheeler et al., 2004). Endothelial dysfunction, which is induced by 

CRP, also plays a central role in atherosclerotic cardiovascular disease and is associated with 

all individual criteria for the metabolic syndrome (Devaraj et al., 2010). We found 

significantly higher hsCRP levels in subjects with non-affective psychosis compared to 

controls, consistent with findings from our previous meta-analysis (Miller et al., 2014).

Future studies in a larger sample are needed to replicate our findings. Leukocytes may be a 

source of pro-inflammatory cytokines, which are abnormal in schizophrenia (Miller al., 

2011). Thus, future studies could investigate the relationship between individual cytokines 

and cytokine networks and cardiovascular disease risk indices in non-affective psychosis. 

There is a need for prospective, longitudinal studies to examine the capacity of these 

immune/inflammatory parameters to predict future development of incident cardiovascular 

disease in patients. Another potentially important issue is whether genetic polymorphisms in 

CRP and/or immune-related genes moderate cardiovascular disease risk in patients with 

non-affective psychosis.

A recent meta-analysis of 77 publications found that approximately one-third of patients 

with schizophrenia meet criteria for the metabolic syndrome (Mitchell et al., 2011), a major 

risk factor for cardiovascular disease. Despite the American Diabetes Association/American 

Psychiatric Association consensus guidelines for metabolic monitoring of patients on 

antipsychotic drugs (2004), monitoring rates in clinical practice remain alarmingly low 

(Mitchell et al., 2012). Our findings provide additional evidence that measurement of blood 

total and differential WBC counts and hsCRP levels may be germane to the clinical care of 

patients with schizophrenia and related disorders. Advantages of WBC counts include that 

this marker is widely available, routinely ordered, inexpensive, and easy to interpret. Taken 

together, our results provide contribute to a growing body of evidence for an association 

between inflammation and cardiovascular disease risk in these patients.
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Figure 1. 
Correlations between immune parameters and cardiovascular risk scores in male patients 

with non-affective psychoses
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