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Objective: To explore the clinical character-
istics of hyperglycemiain patients treated with
quetiapine.

Method: A pharmacovigilance survey of spon-
taneously reported adverse events in quetiapine-
treated patients was conducted using reports
from the U.S. Food and Drug Administration
MedWatch program (January 1, 1997, through
July 31, 2002) and published cases using the
search terms hyperglycemia, diabetes, acidosis,
ketosis, and ketoacidosis.

Results: We identified 46 reports of quetia-
pine-associated hyperglycemia or diabetes and
9 additional reports of acidosis that occurred in
the absence of hyperglycemia and were excluded
from the immediate analyses. Of the reports of
quetiapine-associated hyperglycemia, 34 patients
had newly diagnosed hyperglycemia, 8 had exac-
erbation of preexisting diabetes mellitus, and 4
could not be classified. The mean + SD age was
35.3+ 16.2 years (range, 5-76 years). New-onset
patients (aged 31.2 + 14.8 years) tended to be
younger than those with preexisting diabetes
(43.5+16.4 years, p = .08). The overall
male:female ratio was 1.9. Most cases appeared
within 6 months of quetiapine initiation. The se-
verity of cases ranged from mild glucose intoler-
ance to diabetic ketoacidosis or hyperosmolar
coma. There were 21 cases of ketoacidosis or
ketosis. There were 11 deaths.

Conclusion: Atypical antipsychotic use may
unmask or precipitate hyperglycemia.

Update: An additional 23 cases were identi-
fied since August 1, 2002, the end of the first sur-
vey, by extending the search through November
30, 2003, bringing the total to 69.

(J Clin Psychiatry 2004;65:857-863)
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uetiapine fumarate is a psychotropic agent that

was approved in the United States in 1997 for
the treatment of schizophrenia® In addition to the ap-
proved indication, quetiapine has been administered for
the treatment of a variety of other conditions including
dementia-related behavioral disorders, delusional disor-
der, Parkinson’s-related psychosis, acute mania, bipolar
disorder, and obsessive-compulsive disorder.?® Quetia-
pine, like clozapine and olanzapine, has antiserotonergic
(5-HT,) and antidopaminergic (D,) activity.* It is a diben-
zothiazepine with a chemical structure distinct from the
dibenzodiazepines. Eleven metabolites are formed by
hepatic oxidation," which includes sulfoxidation by the
cytochrome P450 isoenzyme 3A4 to an inactive metabo-
lite.! There are 2 active metabolites present at low levels
(£ 12% circulating parent drug).” Drug levels are in-
creased by hepatic impairment. Drug clearance is de-
creased by coadministration of cytochrome P450 3A4
inhibitors, e.g., erythromycin, fluconazole, itraconazole,
and ketoconazole.™® Clearance is accelerated by carba-
mazepine, phenytoin, and thioridazine."™** Quetiapine’'s
use is accompanied by less weight gain than observed
with other atypical antipsychotics but more than that ob-
served with many conventional antipsychotics.***’
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Sporadic reports of diabetes have occurred in the last
5 years, but the risk and characteristics of quetiapine-
associated hyperglycemiaremain unclear.®2 To gain fur-
ther insight into this potential problem, we attempted
to identify all such cases that had been submitted to the
U.S. Food and Drug Administration’s (FDA) MedWatch
Safety Information and Adverse Event Reporting Pro-
gram and MEDLINE.

METHOD

We identified cases by querying the FDA MedWatch
Safety Information and Adverse Event Reporting Pro-
gram (January 1, 1997, through July 31, 2002). Published
cases were identified by using MEDLINE (January 1,
1997, through July 31, 2002). We combined duplicate
reports. Drug utilization data were obtained from the
National Prescription Audit Plus™ (IMS HEALTH, Inc.,
Plymouth Meeting, Pa.) and the National Disease and
Therapeutic Index Audit™ (IMSHEALTH) databases.

We assessed the documentation of diabetes, the se-
verity of hyperglycemia, whether the hyperglycemia was
newly diagnosed, demographic characteristics, time to
onset of hyperglycemia, dosages, and effect of drug dis-
continuation. We defined newly diagnosed diabetes on the
basis of afasting glucose level of 126 mg/dL (7 mmol/L)
or greater, a random glucose level of 200 mg/dL (11
mmol/L) or greater, or elevated glycohemoglobin values;
and/or the presence of frank ketoacidosis or ketosis;
and/or physician institution of an antidiabetic drug. Cases
in which the acidosis was not related to or did not occur
in the setting of hyperglycemia were excluded. Patients
without definitive documentation were classified sepa-
rately. In cases in which the dose was changed, the maxi-
mal daily dose was utilized.

Because individua MedWatch reports and published
cases vary in the completeness of the demographic and
clinical information provided, we specify where such data
are missing. Hence, thisis a descriptive report based pri-
marily on summary statistics to identify trends. We used
correlation coefficients, Kruskal-Wallis tests, i tests, and
unpaired t tests to assess the relationship between certain
variables or groups; p values of .05 or lesswere viewed as
nominally significant for the purpose of identifying pos-
sible associations between variables or groups.

RESULTS

Nature of Hyperglycemia Reports

We identified 46 distinct cases of quetiapine-
associated diabetes or hyperglycemia, 5 of which were
published.'®? The number of reports increased with pa-
tient exposure (Figure 1). Patients in these reports suf-
fered from a variety of disorders, including aggression,
conduct disorder, bipolar disorder, depression, psychosis,
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Figure 1. Changes in Number of Quetiapine Prescriptions
and Hyperglycemic Event Reports Over Time*
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@Hyperglycemic events were distributed by the year of their
occurrence. |f the date of occurrence was unavailable, events
were posted to the time of the adverse event report or the time of
publication. Prescriptions were similarly distributed by year
(IMSHEALTH National Prescription Audit Plus). There were
approximately 11,932,000 prescriptions dispensed by retail
pharmacies (chains, independent, food stores, long-term care sites,
and mail-order; data are from 1997 through July 31, 2002). The
estimated mean prescription length was 38.2 days (IMS HEALTH
National Disease and Therapeutic Index Audit; data from January 1,
1997, through June 30, 2002; duration data available from 49% of
survey reports). Reports of hyperglycemia paralleled sales data.

schizoaffective disorder, and schizophrenia. Of the 46
reports, 34 originated in the United States and 12 were
from international sources. Of the cases of quetiapine-
associated hyperglycemia, 34 had newly diagnosed hy-
perglycemia, 8 had exacerbation of preexisting diabetes
mellitus, and 4 could not be classified. Of the newly diag-
nosed cases, 23 met the glucose or glycohemoglobin cri-
teria for diagnosis, 5 had antidiabetic therapy instituted,
and 6 were reported as being hyperglycemic or diabetic
without supportive documentation. One of the patients
with preexisting disease was reported to have borderline
diabetes and another, impaired fasting glucose levels.
In an additional case, a patient who developed hypergly-
cemia during treatment with olanzapine was switched to
quetiapine.”Glycemic control did not return until the dis-
continuation of quetiapine.

There were 9 additional reports of acidosis that did not
occur in association with hyperglycemia (4 domestic, 5
international).?* A variety of causes, including respiratory
insufficiency, drug overdose, overdose of a concomitant
drug, neuroleptic malignant syndrome, cardiac arrest, and
ischemic or hemorrhagic bowel disease, appeared to un-
derlie or contribute to the acidosis.

Demographic Features

The mean+ SD age of patients with quetiapine-
associated hyperglycemia was 35.3 + 16.2 years (range,
5-76 years; N =42 of 46 [data unavailable for N = 4]).
Nine were under the age of 19 years. Patients with new-
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Figure 2. Age Distribution of Quetiapine-Associated
New-Onset Hyperglycemia (U.S. cases) Compared With
the Distribution of Cases of New-Onset Diabetes in the
U.S. Population®
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B|MS HEALTH National Disease and Therapeutic Index Audit drug
appearance data from office visits for January 1, 1997, through June
30, 2002, were used to assess quetiapine treatment by age. Drug
appearances include new and refill prescriptions as well as samples
provided to patients by physicians. Age data were unspecified for
only 2.9% of patients using quetiapine. The percentage of casesin
which hyperglycemiawas associated with quetiapine in the 0- to
44-year-old age group was 2.5 times that in the U.S. population
survey, demonstrating the relatively young age of these cases.

onset hyperglycemia (aged 31.2+ 14.8 years; N =30)
tended to be younger than those with exacerbated diabetes
mellitus (43.5 = 16.4 years; N = 8; p =.08). When the cu-
mulative distribution of new-onset hyperglycemia cases by
agein our series was compared with the age distribution of
cases in the U.S. population (National Health Interview
Survey data),” the relative frequency of diabetes appeared
to be higher for quetiapine-treated patients in the younger
age cohorts (Kruskal-Wallis test with chi-square statistic:
x> =441, df =5, p<.001) (Figure 2). In addition, when
the cumulative distribution of new-onset hyperglycemia
cases by age in our series was compared with that of the
population of patients using quetiapine, the patients who
developed diabetes tended to be younger than the general
population using quetiapine (Kruskal-Wallis test with chi-
square statistic: x> = 9.8, df =5, p =.08) (Figure 2).

The overall malexfemale ratio for quetiapine was 1.9
(N =43). This gender disparity was present in each of the
hyperglycemia subgroups: new-onset (1.9, N = 32), exac-
erbation of preexisting disease (1.7, N = 8), and unclassi-
fied (2.0, N = 3). By contrast, the actual use of quetiapine
is higher in women; the maeifemale ratio is 0.7 (IMS
HEALTH National Disease and Therapeutic Index Audit;
data collected from January 1, 1997, through June 30,
2002; gender unspecified for 2.5% of patients using que-
tiapine). Information on the ethnic background was avail-
able for 19 patients: African American, N = 13, and white,
N = 6. Based on the origin of the reports, 3 additional pa-
tients most likely were Asian.
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Figure 3. Time to Hyperglycemic Event After Initiation of
Quetiapine Therapy*
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aHyperglycemic events were characterized by time to occurrence after
initiation of quetiapine therapy. Data were available for 36 (78%) of
46 patients. Among these, hyperglycemia was identified within the
first 6 months of quetiapine therapy in 27 patients (75%). A number
of cases had delayed onset.

Time to Onset

The time to diagnosis of hyperglycemiafor al subjects
for whom these data were available (N = 36) ranged from
several daysto 1 year, 9 months, but for 75% (N = 27), it
was 6 months or less from the time quetiapine therapy was
started (Figure 3). Sometimes the hyperglycemia occurred
after a recent dose increase. The time to diagnosis ap-
peared to be shorter in patients with preexisting diabetes;
they frequently observed changesin glucose control within
days or weeks. Deterioration in glycemic control was
noted within the first 3 months for 86% (6 of 7) of such
patients, whereas hyperglycemia was identified within the
first 6 months for 41% (11 of 27) of new-onset patients.

Drug Dosages

Drug dose data were available for 37 patients, including
1 patient whose hyperglycemia was identified after in-
advertent dosing at 1000 mg for a month. Doses ranged
from 12.5 to 1000 mg/day. The mean + SD daily dose was
423.3 + 250.7 mg and did not differ for new-onset patients
(437.5+237.1 mg) and those with preexisting diabetes
(423.3 £ 250.7 mg; p = .70). Dose and time-to-onset infor-
mation was available for 31 patients, including 6 patients
receiving combination therapy with risperidone, olanza-
pine, or chlorpromazine and 1 patient possibly receiving
concomitant olanzapine. There was no simple correlation
between dose and time to onset or between dose and age.
Parent drug and metabolite levels and assessments of com-
pliance were not typically available.

Serious Outcomes

Among the quetiapine patients, there were 11 deaths,
al in relatively young patients (mean+ SD 37.5+14.2
years, range, 12-47 years). Seven occurred in patientswith
newly diagnosed hyperglycemia; 1 occurred in a patient
with preexisting diabetes after a rechallenge. Five of the
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patients who died had glucose levels in excess of 900
mg/dL. Seven were acidotic or ketotic. Three patients
were reported to be febrile, and 1 of these had dissemi-
nated intravascular coagulation and myoglobinuria. The
time to onset of hyperglycemia ranged from 2 weeks in
the patient who was rechallenged to over 9 months for 3
patients.

There were 2 reports of pancreatitis, both with con-
founding concomitant acidosis. For 1 patient, the pancre-
atitis was diagnosed by lipase levels. Valproate was used
by 1 of the 2 patients. There were 2 reports suggestive
of neuroleptic malignant syndrome or central serotonin
syndrome.

The severity of reported cases ranged from mild glu-
cose intolerance to diabetic ketoacidosis or hyperosmolar
coma. There were 21 reports of diabetic acidosis or keto-
sis. One of these occurred in a patient with preexisting
diabetes after rechallenge with quetiapine. Glucose values
for 19 patients equaled or exceeded 500 mg/dL.

Drug Withdrawal and Rechallenge

For various reasons, quetiapine was reduced in 1
patient and discontinued in 15 patients. Glycemic control
reportedly improved in 7 patients. Antidiabetic medica-
tion was known to have been successfully discontinued
in 5. One patient had recurrence (glucose level = 1570
mg/dL and ketosis) within 2 weeks of rechallenge. There-
currence was complicated by hypotension, tachycardia,
coma, fever, disseminated intravascular coagulation,
myoglobinuria, and death. Information on the outcomes
in other patients was lacking or confounded by treatment
with antidiabetic therapy or the switch to another atypical
antipsychotic agent. An additional patient developed hy-
perglycemia on olanzapine and was switched to quetia-
pine. The hyperglycemia persisted until the quetiapine
was discontinued.”®

Concomitant Drugs

Thirty-nine reports contained some information on se-
rial or concomitant drug therapy. No consistent pattern of
concomitant drug therapy emerged from these data. No
patients were reported to be without concomitant medica-
tions. Only a limited number of patients were receiving
drugs known to induce hyperglycemia. One patient re-
ceived inhaled and nasal corticosteroids for asthma and
nasal polyps. There were no reports of niacin, thiazide
diuretics, or protease inhibitor use. There were reports of
concomitant use of other atypical antipsychotics: risperi-
done (N = 6), clozapine (N = 1), and olanzapine (N = 1).
(There were 2 additional reports in which olanzapine was
used, but the chronology of use was unclear.) Two other
patients were being treated with chlorpromazine, which
has been postulated to have effects on insulin release.?
Treatment with valproate, a controversial putative risk
factor for diabetes,”*° was reported for 11 patients. No
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patients were reported to be receiving an imidazole that
might decrease quetiapine clearance. Concomitant medi-
cation datawere availablefor 2 of 2 patientswith reported
pancreatitis; valproate was used by 1. The other most fre-
quently reported concurrent drugs were lithium, benztro-
pine, antidepressants (paroxetine, sertraline), lorazepam,
hal operidol, gabapentin, and clonidine.

Risk Factors

The reports did not uniformly provide systematic in-
formation on risk factors for diabetes. Of the 6 patients
with newly diagnosed hyperglycemia for whom family
history was provided, 3 had a positive family history and
3 had a negative family history for diabetes. One patient
whose hyperglycemia could not be classified as new or
an exacerbation of preexisting diabetes had a positive
family history. Limited body weight data were available
for 27 patients. Approximately two thirds of these patients
were significantly overweight or sustained aweight gain.
Four of 5 additional patients with weight loss had glucose
levels (= 500 mg/dL) that might be expected to promote
diuresis or cachexia. Three patients were reported to have
ahistory of hepatitis, a putative risk factor.3%

DISCUSSION

New-onset hyperglycemia and the exacerbation of
previously diagnosed diabetes mellitus have previously
been observed after initiation of treatment with clozapine,
olanzapine, and risperidone, 3 atypical antipsychotic
agents.*** This observation contrasts with the paucity of
cases reported with haloperidol (N = 12), except in the
setting of combination therapy with atypical antipsy-
chotics despite the long history of haloperidol use.*”*° Al-
though such a comparison is potentially imperfect be-
cause of temporal changes in prescribing and reporting
patterns, it should be noted that hal operidol has been mar-
keted in the United States since 1969, with over 67 mil-
lion prescriptions written since 1981 and over 31 million
prescriptions written since 1991.%°

The data presented here similarly suggest that quetia-
pine treatment is associated with the development of hy-
perglycemia. The time to onset of hyperglycemia was 3
months or less for the majority of patients, and prompt
reversibility of hyperglycemiafollowed withdrawal of the
drug in some cases. Furthermore, the mean age of newly
diagnosed patientsin our series (31.2 years) was consider-
ably lower than the typical mean age of patients with type
2 diabetes.

The underlying cause of quetiapine-associated hyper-
glycemia remains elusive and indeed may be multifacto-
rial. Any hypothetical mechanism must explain the rela-
tively rapid onset of hyperglycemia observed in most
cases. This mechanism would presumably be independent
of weight gain. Of course, any significant weight gain
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could be expected to increase insulin resistance and con-
tribute to the later onset of hyperglycemia. Furthermore,
patients with underlying beta cell defects, preexisting
obesity, poor exercise habits, advanced age, exposure to
other diabetogenic drugs, and prior or concomitant expo-
sure to other atypical antipsychotic agents may have risk
factors that increase cumulative risk for hyperglycemia.

Direct toxic effects of antipsychotic agents on islet
cell function or on glucose transport into the cell would
be consistent with rapid onset of action. Ardizzone and
colleagues™ have shown that risperidone and clozapine
inhibited the uptake of 3H-2-deoxyglucose in a dose-
dependent fashion in rat pheochromocytoma (PC12) cells
(dose range, 2-100 uM for both drugs, inhibitory concen-
tration for 50% of glucose uptake [ICg] =35 uM for
risperidone and 20 uM for clozapine; the clozapine me-
tabolite desmethylclozapine was even more potent, with
an ICy, of 15 uM).**? This inhibition occurred rapidly
(within 15 minutes) and was antagonized by addition
of increasing doses of nonradioactive 2-deoxyglucose.
Schild analysis of the concentration-response curves was
consistent with noncompetitive antagonism of the drugs
inhibitory effects by 2-deoxyglucose. These data suggest
that some antipsychotic drugs or their metabolites may
be capable of inhibiting glucose transport. Dwyer et al.*
replicated such studies in a dose-dependent manner with
quetiapine in PC12 cells and L6 myoblast cells after
30-minute incubations. The |Cy,was 50 to 60 uM. These
data are further supported by in vivo studies in fasted
C57BL/6 mice.* Hyperglycemia could be induced within
6 hours in animals given intraperitoneal injections (200
uL) of chlorpromazine, clozapine, risperidone, or quetia-
pine dissolved in either dimethyl sulfoxide (DMSO) or
ethanol. Comparable levels of hyperglycemiacould bein-
duced with a known glucose transporter, cytochalasin B.

Although we did not observe such a dose effect or a
simple correlation between time to onset and dose, this
would not be unexpected with a multifactorial disease
such as diabetes. Furthermore, dosages do not reflect
actual drug exposure when there are compliance issues
or interpatient differences in pharmacokinetics.

CONCLUSION

These data, along with similar reports of hyperglyce-
mia with olanzapine, clozapine, and risperidone, suggest
that atypical antipsychotic use may unmask or precipitate
hyperglycemia. The onset of hyperglycemia may be rapid
and severe. Although most cases occurred within 3
months, risk is not eliminated with extended therapy. The
most severe hyperglycemia was observed in patients
without previously diagnosed diabetes who, as such, were
not monitoring glycemic control. The association is not
clearly dose-dependent. Definitive conclusions about
causality and relative risk cannot be made until con-
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trolled, prospective studies are done. Similarly, because
prescribing patterns may differ for the various atypical
antipsychotics and because adverse reporting patterns are
known to change over time, definitive conclusions about
the comparative risks for hyperglycemia for the various
atypical agents cannot be made until head-to-head, con-
trolled trials using comparable populations for the vari-
ous indications are conducted.

ADDENDUM

Subseguent to submission of our manuscript for publi-
cation, we extended our FDA MedWatch inquiry through
November 2003, and the findings support our original
observations. We identified an additional 23 cases of hy-
perglycemia (11 domestic and 12 foreign, primarily from
Japan and the United Kingdom). (Another case resulting
in polydipsia and sudden death in a 30-year-old woman
was not included because of insufficient data although
the reporter presumed diabetes to be the underlying
cause.) Of these, 15 had newly diagnosed hyperglycemia,
6 had exacerbation of preexistent diabetes, and 2 had
hyperglycemia that could not be characterized as newly
diagnosed or exacerbation of preexisting disease. Of the
newly diagnosed cases, 8 met the glucose or glycohemo-
globin criteria for diagnosis, 4 had ketoacidosis, 1 had
acidosis and antidiabetic therapy instituted, and 2 were
reported as being hyperglycemic or diabetic without sup-
portive documentation. Among the cases with age in-
formation, the mean + SD age at the time of diagnhosis
was47.3+ 18.0 yearsoverall (N = 22), 45.3+ 21.2 years
(median = 44 years) for those with newly diagnosed
hyperglycemia (N = 15), and 53.0 + 7.2 years for those
with exacerbation of preexisting disease (N =5). Of
the cases of newly diagnosed hyperglycemia, 1 case
occurred in a 15-year-old patient, 2 cases in 19-year-
old patients, and 1 case in a 91-year-old patient. The
male:female ratio was 1.8:1 (N =23). Most of these
reports were in patients with schizophrenia or schizoaf-
fective disorder (N = 13). Other reasons for treatment in-
cluded unspecified psychosis (N = 2), dementia-related
behavior problems (N = 2), bipolar disease (N = 1), de-
pression and obsessive-compulsive disorder or posttrau-
matic stress disorder (N = 2), and unspecified problems
(N =23).

Metabolic acidosis in the setting of hyperglycemia
was reported for 8 patients (7 with newly diagnosed
hyperglycemia, 1 with uncharacterized hyperglycemia).
Ketosiswasthe underlying causefor 7 of the cases. Inthe
eighth, renal failure appears to have been the mgor
cause. There were 2 reports of pancreatitis, both in pa-
tients with newly diagnosed hyperglycemia. For one of
the patients, there was confounding acidosis and no re-
port of the criteria used to make the diagnosis. Neither
patient used valproate. One of the patients with pancre-
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atitis died. There were 2 reports of neuroleptic malignant
syndrome, 1 in a patient with newly diagnosed diabetes
and the other in a patient with uncharacterized hypergly-
cemia. One of these patients died. A third patient with
newly diagnosed hyperglycemia presented with hyper-
osmolar coma and ultimately expired. In addition to the
aforementioned case, there were 5 patients (4 with newly
diagnosed hyperglycemia, 1 with preexistent diabetes)
who presented with glucose values of 500 m/dL or higher.

Hyperglycemia occurred within 6 months for 64% of
cases (N = 14). Limited data suggest that hyperglycemia
was identified earlier in patients with preexisting disease.
Deterioration in glycemic control was identified by 3
months in 75% (3 of 4) of patients with preexisting dis-
ease, whereas hyperglycemia was identified by 6 months
in 56% (5 of 9) of those with new-onset disease.

The mean £ SD quetiapine dosage in 20 cases was
367.5+282.2 mg/day (range, 50-1000 mg) (using the
maximum known therapeutic dose). The mean £ SD
daily dosage, 158.3 + 169.3 mg (N = 6), was lower in pa-
tients with preexisting disease than in those with newly
diagnosed hyperglycemia, 512.5+ 2454 mg (N =12
p = .02). Although no specific dose appeared problematic,
anecdotal evidence suggested that higher doses may pre-
cipitate hyperglycemia. For example, a 74-year-old pa-
tient taking quetiapine 300 mg/day for 4 months did not
experience new-onset hyperglycemia until the dose was
increased to 400 mg for 1 week. There was no apparent
simple correlation between time to onset of hyperglyce-
mia and quetiapine dose.

Some information on serial or concomitant therapy
was available for 19 cases (83%). Four patients received
valproate, 3 used olanzapine, 3 used chlorpromazine, 2
used nonsystemic (nasal or inhaled) corticosteroids, and
1 each used lithium, aripiprazole, or risperidone. No pa-
tients were reported to have used thiazide diuretics. Of
note, one 44-year-old femal e patient had devel oped diabe-
tes after approximately 1 year of treatment with cloza-
pine. Discontinuation resulted in markedly improved gly-
cemic control although diabetes persisted. Initiation of
therapy with quetiapine resulted in a deterioration in glu-
cose control.

Quetiapine was discontinued for various reasonsin 11
patients (5 with preexistent diabetes, 5 with newly diag-
nosed disease, 1 with uncharacterized hyperglycemia).
Outcomes were available for 7. Four patients did not im-
prove athough the time for follow-up was limited to 3
weeksfor 1 patient. One of these patients did not improve
despite concomitant discontinuation of olanzapine. An-
other devel oped ketoacidosis on risperidone 2 weeks after
quetiapine discontinuation despite prior use of risperi-
done without hyperglycemia. Three patients were re-
ported to have improved with discontinuation of quetia-
pine. One of these appears to have experienced another
episode of ketoacidosis when rechalenged. Another
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patient treated with both aripiprazole and quetiapine
improved with discontinuation of aripiprazole.

Drug names: aripiprazole (Abilify), benztropine (Cogentin),
carbamazepine (Carbatrol, Tegretol, and others), chlorpromazine
(Thorazine and others), clonidine (lopidine, Clorpres, and others),
clozapine (Clozaril), erythromycin (Benzamycin, Eryc, and others),
fluconazole (Diflucan), gabapentin (Neurontin), haloperidol (Haldol
and others), itraconazole (Sporanox), ketoconazole (Nizoral), lithium
(Lithobid, Eskalith, and others), lorazepam (Ativan), olanzapine
(Zyprexa), paroxetine (Paxil), phenytoin (Cerebyx, Dilantin, and
others), quetiapine (Seroquel), risperidone (Risperdal), sertraline
(Zoloft).
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