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Chart #1

Objectives

• Define treatment effectiveness in the mentally ill
– Control of psychiatric disorder
– Management of medical comorbidities 

• Enhance awareness of the prevalence of metabolic problems 
in patients with chronic psychiatric illness

• Participate in open discussion of interactive case studies 
with peers

• Review care guidelines and treatment options, including 
therapeutic lifestyle changes 
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Chart #2

Case Study #1*: 
Patient With Schizophrenia

*Fictional patient.

• 46-year-old Caucasian male

• No antipsychotic treatment for 5 years

• Recently re-started on antipsychotic therapy; failed first medication due to
inadequate symptom control

• Has shown improvement on current medication; has started attending 
vocational rehabilitation program and is adherent to his medication

• Has gained 12 pounds, elevated triglycerides (312 mg/dL), and 
hypertension (150/100)

• His PCP has suggested his medication be changed to another antipsychotic

• What do you do?
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Chart #3

Medical Morbidity in Patients With 
Psychotic Disorders1
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Chart #4

The Concept of Treatment Effectiveness1,2

Efficacy Safety
Tolerability

Adherence/
Persistence

Treatment
Effectiveness

1. Lehman AF, et al. Am J Psychiatry. 2004;161(2 suppl):1-56.
2. Swartz MS, et al. Schizophr Bull. 2003;29(1):33-43.
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Chart #5

Reasons for Early Discontinuation 
from Antipsychotic Therapy1,2
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1. Liu-Seifert H, et al. Schizophr Bull. 2005;31(2):487.
2. Data on file, Lilly Research Laboratories.

Other Reasons for Discontinuation
• Criteria Not Met (12.12%)
• Lost to Follow-Up (11.89%) 
• Patient Decision (19.98%)
• Physician Decision (3.93%)
• Noncompliance (1.96%) 
• Sponsor Decision (1.27%)
• Satisfactory Response (0.2%)

Study Methodology 
• 4 randomized, double-blind, 

actively controlled trials (N=1627, 
n=866 discontinued)

• Duration of 24 to 28 weeks
• Schizophrenia indication
• Pooled results from all treatment arms 
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Chart #6

Case Study #2*: Male Patient With Schizophrenia 
and Suspected Comorbid Diabetes
• 45-year-old man with a 17-year history of schizophrenia
• Is unable to function well outside of structured 

living environment
• Inconsistently attends a day-treatment program
• Currently, he is acutely psychotic with severe auditory 

hallucinations; he also has prominent depressive symptoms
• Complains of increased thirst; lab ordered, random blood 

glucose is 211 mg/dL

• Are the blood glucose results different from baseline levels?
• How would you prioritize your treatment goals?

*Fictional patient.
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Chart #7

Epidemic of Diabetes

1. Mokdad AH, et al. JAMA. 2001;286(10):1195-1200.
2. Mokdad AH, et al. JAMA. 2003;289(1):76-79.

No data <4% 4-6% 6-8% 8-10% >10%

Prevalence of Diagnosed Diabetes 
Among US Adults, 19901

Prevalence of Diagnosed Diabetes 
Among US Adults, 20012
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Chart #8

Diabetes in Patients With Serious
Mental Illness Is Not a New Problem
• Rates of type 2 diabetes in schizophrenia are 2-4 times that in 

the general population1-4

• Rates in hospitalized bipolar patients are 2-3 times that in the 
general population5

• The link between schizophrenia and diabetes was first 
postulated in the 1920s6 

• A temporal association between first-generation 
antipsychotic drug treatment and hyperglycemia was first 
reported in the 1950s7

5. Cassidy F, et al. Am J Psychiatry. 1999;156(9):1417-1420.
6. Braceland FJ, et al. Arch Neurol Psychiatry. 1922;8:184-196. 
7. Charatan FB, et al. J Ment Sci. 1955;101:351-353.

1. Keskiner A, et al. Psychosomatics. 1973;14(3):176-181.
2. McKee HA, et al. J Clin Hosp Pharm. 1986;11(4):297-299. 
3. Mukherjee S. Schizophr Res. 1995;15(1-2):195.
4. Mukherjee S, et al. Compr Psychiatry. 1996;37(1):68-73. 
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Chart #9

Natural History of Type 2 Diabetes1

1. Kendall DM, Bergenstal RM. © 2003  International Diabetes Center, Minneapolis, MN. All rights reserved.
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Chart #10

Insulin Resistance in 
Treatment-Naïve Patients With Schizophrenia1

1. Ryan MCM, et al. Am J Psychiatry. 2003;160(2):284-289.
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Chart #11

Case Study #3*: 35-Year-Old Hispanic Female

*Fictional patient.

• 10-year history of bipolar disorder

• Stabilized after a recent acute mixed bipolar episode

• FBG 105 mg/dL—has recently gained weight

• History of gestational diabetes—mother and brother have 
type 2 diabetes

• Works in mayor’s office—is concerned about weight gain and 
developing diabetes

• What would you do?
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Chart #12

Established Risk Factors for Diabetes 
in the General Population1

• Increasing age

• Overweight (BMI ≥25)

• Habitual physical inactivity

• Hypertension (>140/90)

• Dyslipidemia (triglycerides >250 or 
high density lipoprotein <35)

• History of polycystic 
ovary syndrome

1. ADA. Diabetes Care. 2003;26(suppl 1):S21-S24.

• First-degree relative with 
diabetes mellitus

• High-risk ethnic group (African-
American, Hispanic, Native 
American, Asian-American)

• History of gestational diabetes 
mellitus or birth of child >9 lb

• History of vascular disease

• History of impaired fasting glucose 
or impaired glucose tolerance
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Chart #13

FDA Recommendations for Monitoring 
Patients Treated With Atypical Antipsychotics1 

1. Food and Drug Administration recommendations for atypical antipsychotics, September 2003.

• Monitor for symptoms 
of hyperglycemia 
(polydipsia, polyuria, 
polyphagia, and weakness)

• Fasting blood glucose in 
patients who develop 
symptoms of diabetes

• Fasting blood glucose at 
baseline then periodically 
during treatment

• Monitor regularly 
for worsening of 
glucose control

All patients initiated 
on an atypical 
antipsychotic

Patients with risk 
factors for diabetes

Patients with 
preexisting diabetes
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Chart #14

Additional Published Information 
for Physicians to Consider1

ADA Consensus Development Conference on Antipsychotic Drugs 
and Obesity and Diabetes  

Monitoring protocol for patients on second-generation antipsychotics (SGAs)*

XXXFasting lipid profile

XXXFasting plasma 
glucose

XXXBlood pressure

XXWaist 
circumference

XXXXXWeight (BMI)

XXPersonal/
family history

Every 5  
YearsAnnuallyQuarterly12 

Weeks
8 

Weeks
4 

WeeksBaseline

*More frequent assessments may be warranted based on clinical studies.
1. ADA. Diabetes Care. 2004;27(2):596-601.
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Chart #15

Additional Published Information 
for Physicians to Consider (cont)

• Mt. Sinai Guidelines–“Physical Health Monitoring of Patients 
With Schizophrenia” 

• Symptom domains
– Weight gain
– Diabetes
– Hyperlipidemia
– QTc prolongation 
– Elevated prolactin and sexual side effects 
– EPS, akathisia, and TD
– Cataracts
– Myocarditis in patients taking clozapine 
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Chart #16
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Chart #17

Diabetes Prevention Studies
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Chart #18

Ongoing Wellness Management Programs

• Solutions for Wellness 
Group Program 
– Collaboration between patients and 

care teams in 8-week format
– 2 workbooks on weight 

management and wellness
– Helps patients identify 

individual goals
– Part of the Neuro Treatment Team 

Partners Program
– Suitable for CMHC setting

• Solutions for Wellness 
Personalized Program
– A 6-month individualized program
– Emphasizes eating right, being more 

active, and managing stress
– Behavioral and motivational 

components
• Personalized menu plan 

with recipes
• Personalized fitness program
• Newsletters and progress updates
• Rewards

– Summary report sent to physician if 
patient requests

Information is available from your Lilly Neuroscience Sales Representative.



Management of Psychiatric Illness 
and Medical Comorbidities: Part 2
A Case Study Approach

20

Chart #19

Patients Enrolled in a 24-Week 
Personalized Wellness Program Lost Weight1

• Based on changes in weight as reported on returned follow-up surveys
• Individual results may vary
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Chart #20

Conclusion

• Effectively control psychiatric symptoms to permit proper 
management of medical comorbidities 

• Screen patients appropriately for medical comorbidities and risk
factors independent of choice of medications 

• Provide an individualized treatment plan that includes 
available resources



Management of Psychiatric Illness 
and Medical Comorbidities: Part 2
A Case Study Approach

22

Back-Up Slides



Management of Psychiatric Illness 
and Medical Comorbidities: Part 2
A Case Study Approach

23

Chart #22

Pharmacoepidemiologic Studies of Diabetes and Antipsychotic 
Medications: Summary of Findings*
• Studies that include nonpsychiatrically ill controls report higher rates of diabetes among patients 

with psychiatric illness
• The difference in risk of developing diabetes associated with the atypicals vs the conventional 

antipsychotics is inconsistent; some studies find a difference and others do not.

• The difference in risk of developing diabetes among the atypicals is inconsistent; some studies 
find a difference and others do not

1. Barner JC, et al. Pharmacotherapy. 2004;24(11):1529-1538.
2. Buse JB, et al. J Clin Epidemiol. 2003;56(2):164-170.
3. Caro JJ, et al. J Clin Psychiatry. 2002;63(12):1135-1139.
4. Cavazzoni P, et al. Presented at: International Conference on 

Pharmacoepidemiology and Therapeutic Risk Management; Aug 22-25, 2004; 
Bordeaux, France. 

5. Citrome L, et al. Psychiatr Serv. 2004;55(9):1006-1013.
6. Cunningham F, et al. Pharmacoepidemiol Drug Saf. 2003;12:S154-S155.
7. Etminan M, et al. Pharmacotherapy. 2003;23(11):1411-1415.
8. Farwell WR, et al. J Gen Intern Med. 2004;19(12):1200-1205.
9. Feldman PD, et al. J Am Med Dir Assoc. 2004;5(1):38-46.
10. Fram  D, et al. Presented at: 157th APA Annual Meeting; May 1-6, 2004; 

New York, NY.
11. Fuller MA, et al. Pharmacotherapy. 2003;23(8):1037-1043.
12. Gianfrancesco F, et al. J Clin Psychiatry. 2002;63(10):920-930.
13. Gianfrancesco F, et al. Clin Ther. 2003;25(4):1150-1171.
14. Gianfrancesco F, et al. J Clin Psychopharmacol. 2003;23(4):328-335.
15. Gianfrancesco F, et al. Presented at: 55th IPS; Oct 29-Nov 2, 2003; Boston, Mass.
16. Gupta S, et al.  Am J Therapeutics 2003;10:348-355
17. Hedenmalm K, et al. Drug Saf. 2002;25(15):1107-1116.
18. Joseph RC, et al. Presenting at: 158th APA Annual Meeting; May 21-26, 2005; 

Atlanta, Ga.
19. Kornegay CJ, et al. J Clin Psychiatry. 2002;63(9):758-762.
20. Koro CE, et al. BMJ. 2002;325(7358):243-248.

21. Krosnick A, et al. Clin Ther 2005;27(3):320-326.
22. Lage MJ, et al. Schizophr Res. 2002;53(3).
23. Lambert BL, et al. Pharmacoepidemiol Drug Saf. 2005.
24. Lamberti JS, et al. J Clin Psychiatry. 2004;65(5):702-706.
25. Lamberti JS, et al.  J Clin Psych 2005;66(7):900-906
26. Le TK, et al.
27. Lee DW, et al. Drug Benefit Trends. 2002;14(11):46-51.
28. Leslie DL, Rosenheck RA. Am J Psychiatry. 2004;161(9):1709-1711.
29. Lund BC, et al. Arch Gen Psychiatry. 2001;58(12):1172-1176.
30. Meyer JM. J Clin Psychiatry. 2002;63(5):425-433.
31. Moisan J, et al. Pharmacoepidemiol Drug Saf. 2005.
32. Ollendorf DA, et al. MedGenMed. 2004;6(1):5.
33. Ostbye T, et al. Pharmacoepidemiol Drug Saf. 2004.
34. Regenold WT, et al. J Affect Disord. 2002;70(1):19-26.
35. Sacchetti E, et al. Int Clin Psychopharmacol. 2005;20(1):33-37.
36. Sernyak MJ, et al. Am J Psychiatry. 2002;159(4):561-566.
37. Spoelstra JA, et al. J Clin Psychiatry. 2004;65(5):674-678.
38. Strapp EC, et al. Presented at: 42nd ACNP Annual Meeting; 

Dec 7-11, 2003; San Juan, Puerto Rico.
39. Susce MT, et al. J Clin Psychiatry. 2005;66(2):167-173.
40. Wang PS, et al. J Clin Psychopharmacol. 2002;22(3):236-243.
41. Wirshing DA, et al. J Clin Psychiatry. 2002;63(10):856-865.
42. Zhao Z, et al. J Appl Res. 2003;3(3).

*Colors indicate sponsors of studies: Lilly, BMS, AstraZeneca, Janssen, Novo, independent.
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Chart #23

NCEP ATP III Classification of Total Cholesterol, 
LDL, HDL, and Triglycerides

Very high≥500 mg/dL

High200-499 mg/dL

Borderline high150-199 mg/dL

Normal<150 mg/dL

Triglycerides

High≥240 mg/dL

Borderline high200-239 mg/dL

Desirable<200 mg/dL

Total Cholesterol

1. Adult Treatment Panel III. JAMA 2001;285(19):2486-2497.

High

Low

≥60 mg/dL

<40 mg/dL

Borderline high

HDL Cholesterol

Very high≥190 mg/dL

High160-189 mg/dL

130-159 mg/dL

Near or above optimal100-129 mg/dL

Optimal<100 mg/dL

LDL Cholesterol1
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≥126 mg/dL100-125 
mg/dL<100 mg/dLFasting 

Glucose

≥200 mg/dL140-199 
mg/dL<140 mg/dLRandom 

Glucose

Diabetes

Impaired 
Glucose 

Tolerance
(IGT)

NormalMeasurement 

Complications of Consistent Blood Sugar Elevation

Long-Term
Blood Sugar
Elevation

Microvascular Complications
Occur in multiple organs as the result of 
damage to the small blood vessels feeding 
those organs

• Retinopathy 
• Nephropathy 
• Peripheral neuropathy 
• Autonomic neuropathy

Macrovascular Complications
Can include disease of the arteries/veins in 
the heart, extremities, and brain 

• Heart attack
• Stroke

Other Complications
The condition listed below does not require 
long-term blood glucose elevation (it is an 
acute complication)

• Diabetic ketoacidosis (DKA)
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• Follow NCEP guidelines 
• Obtain baseline lipid panel (total cholesterol, LDL, HDL, and triglycerides) for all patients
• Obtain lipid panel every 2 years (if LDL is normal) or every 6 months (if LDL >130)
• Refer patient to primary care provider or internist if LDL >130 or if patient meets criteria of 

metabolic syndrome 

2Hyperlipidemia

• All patients: assess fasting blood glucose (FBG) or HgbA1C at baseline
• Patients with baseline risk factors: FBG or HgbA1C 4 months after initiation, then yearly
• Patients currently gaining weight: FBG or HgbA1C every 4 months
• Monitor for and inform patients of symptoms of diabetes
• FBG levels between 100 mg/dL and 125 mg/dL are indicative of prediabetes and should prompt 

closer assessment and follow-up
• FBG ≥126 mg/dL, random blood glucose >200 mg/dL, or HgbA1C value >6.1% suggests 

the possibility of diabetes and should lead to consultation with an internist or other primary 
care provider

2Diabetes

• Monitor BMI and weight regardless of antipsychotic prescribed
• Consider relative risk of weight gain for the different antipsychotics in patients with BMI ≥25
• Intervene if BMI increases by 1 kg/m2 (unless baseline BMI <18.5) 
• Monitor waist circumference; intervene if circumference ≥35 inches (female) or 

≥40 inches (male)
• Interventions include: closer monitoring, weight management program, adjunctive medication, 

switch antipsychotic

1Weight gain

RecommendationLevel of 
EvidenceDomain

Mt. Sinai Guidelines—“Physical Health Monitoring of Patients With Schizophrenia”

Additional Published Information 
for Physicians to Consider

Level 1 evidence: clear evidence from multiple randomized controlled trials.
Level 2 evidence: data from cohort studies, outcomes research, or low quality randomized controlled studies.
Level 3 evidence: data from case-control studies.

Marder SR, et al. Am J Psychiatry. 2004;161(8):1334-1349.
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Chart #26

Marder SR, et al. Am J Psychiatry. 2004;161(8):1334-1349.

• Monitor for visual changes
• Ocular evaluations annually in patients over 40, every two years in patients under 40 years old

Not 
gradedCataracts

• Assess patients for movement disorders at baseline and weekly until stable and after dose 
increase

• Evaluate for TD every 6 months (conventionals) or annually (atypicals)
• If patient is at high risk for EPS (ie, elderly), evaluate for TD every 3 months (conventionals) or 

every 6 months (atypicals)

1EPS, akathisia, 
and TD

• Health care provider (HCP) should know and monitor for signs and symptoms of myocarditis: 
fatigue, dyspnea, tachypnea, fever, chest pain, palpitations, other signs or symptoms of heart 
failure, ECG abnormalities

• If myocarditis is suspected, the HCP should obtain a WBC and a plasma troponin level
• If myocarditis is identified, clozapine should be stopped and the patient should be urgently 

evaluated by a primary care provider 

3
Myocarditis in 
patients taking 

clozapine

• Assess patients for clinical symptoms (before beginning treatment and subsequently if receiving 
non prolactin-sparing medication)

• Measure plasma prolactin levels if clinically indicated
• Consider switch to prolactin-sparing agent if patient symptomatic and receiving a 

prolactin-elevating medication

1

Elevated 
prolactin and 
sexual side 

effects

• Don’t prescribe mesoridazine, pimozide, or thioridazine in high-risk patients
• Obtain baseline ECG before treatment with ziprasidone initiated; subsequent ECG if 

symptoms develop
1QTc 

prolongation

RecommendationLevel of 
EvidenceDomain

Mt. Sinai Guidelines—“Physical Health Monitoring of Patients With Schizophrenia”

Additional Published Information 
for Physicians to Consider (cont)
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ADA Criteria for Diagnosis of Diabetes1

• Casual is defined as any time of day without regard to time since last meal

• Fasting is defined as no caloric intake for 8 hours

• For OGTT, loading glucose should contain 75 grams of anhydrous glucose 
dissolved in water

Symptoms 
and casual 

plasma glucose 
≥200 mg/dL

Fasting blood 
glucose (FPG) 

≥126 mg/dL

Oral glucose 
tolerance test 

(OGTT) with 2-hour 
plasma glucose 

(PG) ≥200 mg/dL

1. ADA. Diabetes Care. 2005;28(suppl 1):S4-S36.

Diagnosing Criteria
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