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Abstract
Objective—The objective is to provide an overview of the clinical features, prognosis,
differential diagnosis, evaluation, and treatment of postpartum psychosis.

Methods—The authors searched Medline (1966–2005), PsycInfo (1974–2005), Toxnet, and
PubMed databases using the key words postpartum psychosis, depression, bipolar disorder,
schizophrenia, organic psychosis, pharmacotherapy, psychotherapy, and electroconvulsive
therapy. A clinical case is used to facilitate the discussion.

Results—The onset of puerperal psychosis occurs in the first 1–4 weeks after childbirth. The
data suggest that postpartum psychosis is an overt presentation of bipolar disorder that is timed to
coincide with tremendous hormonal shifts after delivery. The patient develops frank psychosis,
cognitive impairment, and grossly disorganized behavior that represent a complete change from
previous functioning. These perturbations, in combination with lapsed insight into her illness and
symptoms, can lead to devastating consequences in which the safety and well-being of the affected
mother and her offspring are jeopardized. Therefore, careful and repeated assessment of the
mothers’ symptoms, safety, and functional capacity is imperative. Treatment is dictated by the
underlying diagnosis, bipolar disorder, and guided by the symptom acuity, patient’s response to
past treatments, drug tolerability, and breastfeeding preference. The somatic therapies include
antimanic agents, atypical antipsychotic medications, and ECT. Estrogen prophylaxis remains
purely investigational.

Conclusions—The rapid and accurate diagnosis of postpartum psychosis is essential to expedite
appropriate treatment and to allow for quick, full recovery, prevention of future episodes, and
reduction of risk to the mother and her children and family.

CASE HISTORY
Ms. A. is a 27-year-old physician who delivered her baby 7 days before evaluation at a
teaching hospital. She underwent an uncomplicated delivery, and her baby boy was full term
and healthy. This was a planned pregnancy, and the family was excited about the birth.
Within 2 days of delivery, she told her husband that she thought he was poisoning her food
and that the baby was staring at her strangely. She thought she smelled horses and heard
them galloping out-side her bedroom. She could not fall asleep even when her mother came
to the house to care for their newborn and allow the patient to rest. At home, Ms. A. was
able to sleep only 2–3 hours nightly. Her husband noticed that she would gaze out the
windows in their apartment for hours without explanation. She had not bathed for 6 days.
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She required much help in simple tasks, such as diapering her baby. She expressed guilt
about being a terrible mother and felt she did not deserve to have her family. She told her
husband that she heard voices commanding her to go with her infant son to the subway and
jump in front of the train; these hallucinations terrified her and became stronger after she
returned home from the hospital. The husband became very concerned and brought his wife
to the emergency room.

THE CLINICAL PROBLEM
Postpartum psychosis (PP) occurs in 1–2/1000 childbearing women within the first 2–4
weeks after delivery.1–7 The onset of PP is rapid.8 As early as 2–3 days after childbirth, the
patient develops paranoid, grandiose, or bizarre delusions, mood swings, confused thinking,
and grossly disorganized behavior that represent a dramatic change from her previous
functioning. PP is far less common than postpartum depression which affects 10%–13% of
new mothers,9 and the maternity blues, which affects 50%–75% of postpartum women.10

However, the combination of frank psychosis and lapsed insight and judgment in PP can
lead to devastating consequences in which the safety and well-being of the affected mother
and her offspring are jeopardized.11 Therefore, it is critical to quickly identify and treat the
symptomatic patient.

Although the Diagnostic and Statistical Manual of Mental Disorders, 4th ed. (DSM-
IV),12,13 allows for classification of PP as a severe form of major depression or the onset/
recurrence of a primary psychotic disorder, such as schizophrenia, the preponderance of data
suggests that PP is an overt presentation of bipolar disorder after delivery.14 Among patients
who develop PP immediately after childbirth, 72%–88% have bipolar illness or
schizoaffective disorder, wheras only 12% have schizophrenia.15,16 Puerperal hormone
shifts,17 obstetrical complications,18,19 sleep deprivation,20 and increased environmental
stress are possible contributing factors to the onset of illness.

The intention of this paper is to inform physicians and health professionals about PP so they
will be able to recognize the symptoms, medically evaluate and appropriately (and
expeditiously) refer the patient for psychiatric intervention, and educate the patient and her
family about this illness.

CLINICAL ASPECTS OF PP
Clinical features

Brockington15 described the classic picture of a mother with PP: “… an odd affect,
withdrawn, distracted by auditory hallucinations, incompetent, confused, catatonic; or
alternatively, elated, labile, rambling in speech, agitated or excessively active.”15 The
woman’s strange beliefs may focus on childbirth themes and concern for the baby’s altered
identity or a sense of persecution from the baby/changeling.15 Wisner et al.11 reported that
women with childbearing-related onset of psychosis frequently experienced cognitive
disorganization and unusual psychotic symptoms. These were often mood-incongruent
delusions of reference, persecution, jealousy, and grandiosity,4,6,11 along with visual, tactile,
or olfactory hallucinations that suggest an organic syndrome.12 The mean age of onset in PP
is 26.3 years,21,22 which is a time when most women are having their first or second child.23

Compared with women with chronic mental illness, patients with PP usually have attained
higher functional levels before the onset of illness.

The baseline risk for PP is 1:500; however, the risk rises to 1:7 for women with even one
past episode of PP.1 In fact, women with bipolar disorder or schizoaffective disorder have a
>50% risk for another episode of PP.15,24–27 Jones and Craddock27 found that PP affected
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74% of mothers with bipolar disorder and a first-degree relative who had PP, compared with
only 30% of bipolar women without any family history of PP. Patients who stop their mood
stabilizer treatment, specifically lithium, are much more likely to experience a recurrence of
bipolar disorder or PP after childbirth compared with those who remain on antimanic
treatment (70% and 24%, respectively).28 The mothers who cease antimanic treatment
suddenly have an added risk for relapse. Sleep loss, such environmental stressors as marital
discord, and the precipitous drop in hormone levels that occurs shortly after childbirth are
other factors linked to PP.20,29 Primiparity, socioeconomic status, and ethnicity are less
compelling risk factors.2,21,30–32 Therefore, physicians must watch carefully for the
emergence of symptoms suggestive of PP in new mothers with bipolar illness and in those
women with a personal or family history of PP (Tables 1 and 2).

In the first year after childbirth, suicide risk increases 70-fold, and suicide is the leading
cause of maternal death up to 1 year after delivery.42 Of 1000 women with PP, 2 complete
suicide.42 These women often used more irreversible and aggressive means (self-
incineration, jumping from heights) compared with most reports that indicate women
generally complete suicide nonviolently (overdose).43 Therefore, it is critical that physicians
and health professionals gauge the safety of their patient by inquiring about suicidal ideation
—thoughts of dying, feelings of life not worth living, active plans to take her life, access to
weapons, and past suicide attempts. Suicidal ideation must be taken seriously, and patients
with recent or active suicidal plans should be referred to an emergency setting.

Homicidal behavior rarely occurs in PP.11,39,44,45 Among women hospitalized for PP, 28%–
35% described delusions about their infants, but only 9% had thoughts of harming the
infant.7 Women with PP, however, are more likely to express homicidal ideation than
women with nonpsychotic childbirth-onset illness, such as postpartum depression.11 The
cognitive disorganization that occurs with PP may result in a mother’s neglect of her infant’s
needs and unsafe practices.7,46 It is important to ask the patient with PP about homicidal
thoughts or plans and to enlist the help of psychiatric and social service supports to prevent
harm to herself or other family members.47,48 Infanticide and neonaticide are separate and
distinguishable entities. Spinelli49 investigated 16 cases of neonaticide and found the women
suffered from dissociative symptoms. These patients denied their pregnancy and the pain of
childbirth; they often experienced dissociative hallucinations, brief amnesia, and
depersonalization. The mothers may avoid all antenatal obstetrical visits, deliver at home
without any medical attention, and abandon the newborn after giving birth. Neonaticide is
more difficult to prevent, as it involves denial of pregnancy.

Prognosis
Longitudinal data indicate a good prognosis for most women who experienced PP arising
from bipolar illness; 75%–86% remained symptom free after a single episode of PP.33,50 For
women with schizophrenia, 50% remain well after one episode of PP, >33% have recurrent
PP, and 5% have a refractory illness with numerous puerperal and nonpuerperal
recurrences.33 Women who sought help within 1 month of delivery had more favorable
outcomes and were less likely to suffer long-term disability than women with late-onset PP,
that is, after 1 month postpartum (13% and 33%, respectively).25,51 Compared with women
with new onset of non-PP, the patients with first episode PP had higher levels of confusion
and disorientation but required only half the time to achieve treatment response40 (Table 1).

In summary, the defining characteristic of PP is an illness that occurs shortly after childbirth.
PP is marked by symptoms of mood lability, cognitive disorganization, delusional beliefs,
and hallucinations that resemble a clinical picture of delirium but is most likely an overt
presentation of bipolar illness. Predictors of recurrence include a personal or family history
of PP, bipolar disorder, and cessation of antimanic treatment. All patients should be asked
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about the presence of suicidal and homicidal symptoms. The overall prognosis is positive,
especially when symptoms emerge <1 month postdelivery.

SCREENING FOR PP
The woman with known bipolar disorder and a personal or family history of PP is at
substantial risk for PP. She and her family should be informed of the symptoms to
recognize, that is, mood swings, confusion, strange beliefs, and hallucinations, especially in
the first 2–4 weeks postchildbirth, and to contact her physician if these symptoms arise.
Even before delivery, the at-risk patient is encouraged to consult with a psychiatrist to help
her consider treatment options or treatment prophylaxis at delivery to avoid illness.14

Physicians are strongly urged to ask about symptoms of PP in the high-risk patient at her 6-
week obstetrical follow-up visit. The Edinburgh Postnatal Depression Scale (EPDS)52 and
the Mood Disorder Questionnaire (MDQ)53 are useful tools to screen for depression and
mania/hypomania. The EPDS is a self-rating instrument that uncovers the presence of
persistent low mood, anhedonia, guilt, anxiety, and thoughts of self-harm. The MDQ
explores for past and current symptoms of high, hyper or irritable mood, excess energy,
racing thoughts, pressured speech, and symptoms that are linked with mania/hypomania.
When the patient reports confusion, threats to harm herself or others, difficulty caring for
her children, or poor self-care, the physician must consider these as red flags and arrange a
psychiatric referral quickly.

EVALUATION AND DIFFERENTIAL DIAGNOSIS
PP is considered an emergency that necessitates an urgent evaluation, psychiatric referral,
and possible hospitalization.54 The initial evaluation requires a thorough history, physical
examination, and laboratory investigations to exclude an organic cause for acute psychosis
(Table 3). Important tests include a complete blood count (CBC), electrolytes, blood urea
nitrogen (BUN), creatinine, glucose, vitamin B12, folate, thyroid function tests, calcium,
urinalysis and urine culture in the patient with fever, and a urine drug screen. A careful
neurological assessment is essential; this includes a head CT or MRI scan to rule out the
presence of a stroke related to ischemia (vascular occlusion) or hemorrhage (uncontrolled
hypertension, ruptured arteriovenous malformation, or aneurysm).55 The stroke patient is
differentiated from the patient with PP by a history of hypertension or preeclampsia,
evidence of fluid/electrolyte imbalance, and complaints of severe headache, unilateral
weakness, sensory deficits, and even seizures with the neurological event.56

The primary psychiatric diagnosis to consider with the case of early-onset PP is bipolar
disorder. Wisner et al.16 found that 95% of PP cases fulfilled Research Diagnostic Criteria
(RDC) for cyclic mood disorders at 5-year follow-up. Of these cases, 50% were
misdiagnosed at first presentation. Other studies replicated this finding and indicated a high
likelihood of a primary cyclic mood illness (43%–66%).3,8,21,57 This is not surprising, as PP
and bipolar psychosis or mixed episodes share common symptoms of elation, dysphoria,
mood lability, confusion, and heightened sensitivity to sleep deprivation.4,6,8,11,20,31,58–61

Women with a past or family history of bipolar illness are more likely to have BD that
precipitates an episode of PP. These patients require antimanic drug treatment. Choices
include lithium, such antiepileptic drugs as valproate or carbamazepine, and atypical
antipsychotic medication, such as olanzapine, quetiapine, ziprasidone and the newer agent,
aripiprazole.

Patients with PP are differentiated from those with unipolar major depression by the
presence of cognitive disturbance, delusional beliefs, and disorganized behavior. However,
women with a past history of unipolar psychotic depression can relapse shortly after delivery
with an episode of PP.4,30,31,62 These patients often report low mood, distraught feelings
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about their inability to enjoy their new baby, psychomotor slowing or pacing behaviors,
anxiety, fatigue, poor concentration, and preoccupations with strange ideas and
suspicions.63–65 Without intervention, they are at risk for worsening symptoms, treatment
resistance, and mortality.63,65,66 These patients respond best to a combination of
antidepressant and antipsychotic drug treatment or electroconvulsive therapy.

PP must be distinguished from obsessive-compulsive (OC) symptoms and obsessive-
compulsive disorder (OCD). OC symptoms and OCD are characterized by intrusive
thoughts and compulsive, irresistible behaviors. Intrusive thoughts often center on themes of
contamination, causing harm to their children, offensive violent or sexual images, religious
preoccupations, and urges for symmetry.67 The compulsions include urges to clean, check,
repeat, order, and hoard and such mental rituals as counting. Women with postpartum
depression commonly experience comorbid OC cognitions (41%–57%).67–69 OC or OCD is
differentiated from PP by the preservation of rational judgment and reality testing; patients
typically do not act on their aggressive thoughts. Rather, they avoid objects or places that
provoke anxiety and suffer discomfort from their unwanted cognitions. This contrasts with
patients with florid psychosis, who are unable to discern reality, feel compelled to act on
their delusional beliefs, and cannot assess the consequences of their actions.70 First-line
treatment for OCD includes serotonin reuptake inhibitors (SRIs), with such agents as
sertraline, fluoxetine, and fluvoxamine; the gold-standard drug is clomipramine (which is
both an SRI and a nor-epinephrine inhibitor). Most patients require pharmacotherapy in
combination with cognitive behavioral therapy. Patients with refractory illness may require
augmentation with an atypical antipsychotic drug.

PP could be a presentation of a primary psychotic disorder, such as schizophrenia. Although
women with known schizophrenia have a 25% risk for puerperal exacerbations,46,71 many
studies have indicated a low prevalence of schizophrenia in early-onset PP (3.4%–4.5%).1
These patients respond best to pharmacotherapy with atypical antipsychotic drugs; if the
physician suspects the presence of comorbid depression, the addition of an antidepressant
medication is highly recommended. Mothers with schizophrenia also may suffer cognitive
impairment. These women could benefit greatly by referral to in-home services for
additional support and enhancement of parenting skills.

TREATMENT OF PP
Psychoeducation and psychotherapy

Once the diagnosis has been established, the physician should (1) educate the patient and her
family about the illness, (2) rule out organic causes, (3) initiate pharmacotherapy and
supportive therapy, and (4) repeatedly assess the patient’s function and safety status.72

Physicians will contribute greatly by informing patients and their families about the
symptoms, treatments, expected outcomes, and strategies to prevent recurrence of PP. The
process of psychoeducation is essential. It will enhance the therapeutic alliance; furthermore,
it will strengthen the patient’s decision-making process about treatment and her feelings of
self-efficacy and mastery over illness.73,74

After stabilizing the patient and starting acute pharmacotherapy for PP, a careful discharge
plan must be developed before the patient leaves the hospital. Referral to intensive
outpatient therapy (or day program), along with closely spaced out-patient follow-up visits,
is advisable for the first several weeks after discharge. These measures will facilitate the
patient’s return home and allow the physician or health professional to closely monitor
treatment response, address problems with drug intolerance, and spot clinical worsening
early. Treatment plans work best when they are individualized for each patient and include
interventions that provided good response in the past. Sleep loss is a major precipitant of
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mania and PP. Physicians could encourage patients and their partners to enlist the help of
other family or friends or doula services to reduce the affected mother’s burden and allow
her to regain sleep and recover from illness. Patients and their families should be advised to
contact their physicians quickly when symptoms recur.75–77 At this point, the physician
should explore the patient’s adherence to treatment and evidence of problematic side effects
and consider a dose adjustment or medication switch if necessary.

Supportive psychotherapy that begins prior to hospital discharge may incorporate parenting
skills and early infant interventions to address maternal-infant bonding and infant
development. In-home services could optimize both mother and infant outcomes. Other
psychotherapy options, such as family-focused therapy, cognitive behavioral therapy, or
interpersonal psychotherapy (IPT), are effective adjunctive treatments for postpartum mood
disorders.78 IPT, specifically, was adapted for women dealing with childbearing-related
events and is structured to help women who are facing losses, role changes, or relationship
tensions. These advanced forms of psychotherapy are recommended once patients have
regained an organized level of thinking.

Pharmacotherapy overview
Acute pharmacotherapy is essential to manage the psychotic and mood-related symptoms of
PP. The medication options include atypical antipsychotic agents and mood stabilizer or
antimanic agents, such as lithium or antiepileptic drugs (AED).51 Although monotherapy is
preferable, certain women require more than one drug to achieve a desirable level of
symptom control and illness remission.12,79 Women often reach higher serum levels and
prolonged adverse effects from fat-soluble drugs that have a high volume of distribution and
a long half-life. For better treatment adherence, side effects can be minimized with lower
starting doses that are titrated slowly to the response dose.

Breastfeeding
The mother’s breastfeeding preference and the associated benefits and risks must be
considered by the patient and her physician.80,81 The American Academy of Pediatrics
(AAP)82 has provided helpful recommendations on breastfeeding and the use of lithium or
AED. It is imperative to inform the pediatrician of the mother’s choice to breastfeed; this
permits the pediatrician to appropriately monitor the clinical state of the breast-fed infant.
Likewise, mothers must be instructed to observe for behavioral changes indicative of infant
toxicity, such as poor hydration, sedation, poor feeding, and weight gain, as well as signs of
hepatic and hematological impairment. Mothers should be instructed to contact their
pediatricians immediately when they notice these symptoms.80 Infant drug serum levels are
not obtained routinely in clinical practice, but breast milk exposure can be limited by (1) the
use of the lowest effective dose, (2) the use of fewer drugs to achieve response, and (3)
dividing daily doses to avoid high peak serum concentrations.

Lithium treatment and prophylaxis
Lithium is an important treatment option for the prevention and treatment of PP and a
standard treatment for bipolar disorder. Results from small open trials suggest that women
with past PP have better outcomes when lithium treatment begins immediately
postdelivery.83 Lithium that is started in the third trimester is more controversial.
Retrospective reports and small case series indicate a lower likelihood for early postpartum
relapse when treatment is resumed in the third trimester.83,84 Unfortunately, one mother
suffered a stillbirth after agreeing to lithium prophylaxis before delivery.85 Among patients
with bipolar disorder, the recurrence risk is substantially higher for women who stop lithium
compared with those who continue prophylactic treatment (52%–58% vs. 21%).28 If patients
are taking lithium, they should be discouraged from abruptly discontinuing their medication.
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To avoid the high relapse risk after delivery, bipolar patients should be encouraged to
resume treatment immediately after childbirth.

Physicians and health professionals are advised to assess the renal and thyroid functions of
patients who require lithium treatment for symptoms of PP. Drug levels and renal tests
should be rechecked after 5 days of starting treatment. The target level of lithium is 0.4–1.0
mEq/L at 12 hours postdose; drug levels should be tested every 6–12 months after
stabilization.82 Physicians should monitor their patients for side effects, such as sedation,
tremor, renal dysfunction, weight gain, and nausea and vomiting. The window between
therapeutic and toxic serum levels is narrow. Patients must be instructed to avoid thiazides,
non-steroidal anti-inflammatory agents, and angiotensin-converting enzyme inhibitors that
alter fluid balance and interfere with the renal excretion of lithium.86 Women with
dehydration or sodium-depleting conditions are at particularly high risk of lithium toxicity.
Physicians must watch carefully for symptoms of toxicity in women on lithium: excessive
sedation, severe tremors, acute renal dysfunction, and intractable vomiting. Toxicity is
confirmed by elevated drug levels. Lithium toxicity must be managed immediately by
stopping the drug, fluid rehydration, and close monitoring of electrolyte balance and renal
function.

Although lithium is not commonly prescribed for breastfeeding women, investigators have
noted that the avoidance is based on minimal data from over two decades ago.80,87 The drug
concentrations in breastfed infants of mothers on lithium rise quickly to a toxic range in
newborns and young infants with feeding problems, fever, or other fluid-depleting
conditions. Because the lithium levels of breastfeeding infants reach one third to one half of
the therapeutic blood concentration, the AAP advises strict caution in breastfeeding when
taking lithium.87,88 If a patient demands to breastfeed while on lithium, the primary care
physician is advised to seek consultation with a psychiatrist who is experienced in managing
perinatal psychiatric illnesses.

Antiepileptic drugs (AED)
Valproic acid (VPA) is an FDA-indicated drug for bipolar illness. The starting dose is 500–
750 mg/day, and the dose is titrated according to symptom response and serum drug levels.
It is advised to check levels within 1 week of initiating VPA. Periodic monitoring of serum
concentration, liver function, platelet count, glucose, and lipid profile is suggested with
worsened side effects, any dose adjustment, and at least once yearly while maintained on a
stable regimen. Therapeutic levels range from 50 to 125 μg/mL; patients with higher levels
have more side effects. Valproate levels are affected by enzyme-inducing AEDs, such as
carbamazepine. Patients must be observed closely to ensure therapeutic efficacy. Side
effects include nausea, weight gain, tremor, ataxia, diarrhea, abdominal pain, alopecia,
hepatitis, thrombocytopenia, and, rarely, pancreatitis. Menstrual irregularity, anovulation,
polycystic ovarian syndrome, and insulin resistance may be associated with VPA.89

Carbamazepine (CBZ) is an FDA-indicated drug for the treatment of mania. It is protein-
bound and induces hepatic cytochrome P450 3A4 enzyme activity to triple its own clearance
rate (and the metabolism of such drugs as oral contraceptives) within 2–4 weeks of
initiation. Therapeutic doses range between 400 and 1600 mg/day. After starting CBZ, a
blood test is necessary to verify a therapeutic level (4–12 μg/mL) has been reached. Serum
levels, liver function tests, and a CBC are indicated two or three times per year in
symptomatic patients and at least once yearly for patients on maintenance therapy. Side
effects may include hepatitis, leukopenia, thrombocytopenia, rash, sedation, and ataxia.
Treatment with CBZ and clozapine together is contraindicated because bone marrow
suppression has been reported with this combination.
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The AAP Committee on Drugs88 views CBZ and VPA as drugs that are compatible with
breastfeeding. Transient hepatic toxicity and cholestatic hepatitis90,91 may occur in neonates
exposed throughout pregnancy and breastfeeding. The infant of a woman who was treated
during breastfeeding only developed a CBZ level 15% and 20% of the total and free
maternal levels, respectively.92 In a separate study of 6 mothers who took VPA during
breastfeeding only, the mothers attained levels from 39 to 79 μg/mL, and their infants’
serum levels were 0.7–1.5 μg/mL.93 No adverse effects were described in the infants. The
indicators of infant toxicity may include increased sedation, poor feeding, and signs of
hepatic and hematological impairment.80

Other AEDs that are FDA approved for bipolar illness include oxcarbazepine for bipolar
mania and lamotrigine for maintenance therapy of bipolar depression. The importance of a
slow titration of lamotrigine to avoid potentially toxic dermatological side effects implies
that lamotrigine is less likely to be a first-line agent for managing PP. However, patients
with an established diagnosis of bipolar illness and good response to these drugs could
choose to continue or resume either drug if their symptoms recur or as prophylactic
treatment in pregnancy or after delivery.

Oxcarbazepine is prescribed in divided doses, with a dose range of 600–1200 mg/day. In the
liver, it inhibits the enzymes, CYP2C19 and induces CYP3A4. The parent compound is
rapidly and almost completely metabolized to the active metabolite (10 OH-CBZ), which
undergoes hepatic glucuronidation and renal excretion. Adverse effects may include
hyponatremia, hypersensitivity reactions, and lowered oral contraceptive efficacy; other
common side effects are headache, dizziness, gait imbalance, fatigue, poor concentration,
and memory changes. The breastfeeding data are limited, but one case report indicated that
the amount of drug dropped rapidly in a breastfeeding infant. At 5 days after birth, the infant
drug concentrations for parent drug and metabolite were only 12% and 7%, respectively, of
the levels drawn shortly after birth.94

Lamotrigine is indicated for maintenance therapy in bipolar depression.95 The importance of
a gradual titration precludes the use of this drug for management of acute psychosis. It
induces a nonserious rash in 7%–10% of patients and Stevens-Johnson syndrome, a
potentially life-threatening condition, in 3 of 1000 patients. A serious rash is more likely
with rapid dose escalations, in combination with valproate, and among adolescents.86 At the
onset of a rash, patients must stop this drug immediately and seek medical attention.
Although the lamotrigine-associated rash is potentially life threatening in rare instances, the
risk must be weighed against the benefit of preventing the recurrence of major puerperal
illness.96 Lamotrigine undergoes hepatic glucuronidation and renal excretion. This drug is
transferred to breast milk readily, and the serum drug level decline is noticeably slow in
neonates and infants. Therefore, this drug is not advised for breastfeeding mothers shortly
after delivery, as are other drugs metabolized by glucuronidation, such as oxazepam,
lorazepam, aspirin, acetaminophen, VPA, and olanzapine (OLZ).97

Atypical antipsychotic medications
The atypical antipsychotic agents, such as OLZ, risperidone, quetiapine, and ziprasidone, are
indicated for treatment of acute psychosis, bipolar mania, and schizophrenia. The dose
ranges are 2.5–20 mg/day OLZ, 2–6 mg/day risperidone, 25–700 mg/day quetiapine, 20–80
mg bid ziprasidone. The side effects commonly include somnolence, dry mouth, akathisia
(internal sense of restlessness), and increased liver transaminases. Hyperprolactinemia
occurs commonly with risperidone (88%) compared with conventional antipsychotics, such
as haloperidol (48%) or OLZ (minimal if any).98 The metabolic effects of atypical agents
are considerable. Patients risk significant weight gain (above 7% baseline weight), elevated
triglycerides, and new onset of metabolic syndrome or insulin intolerance.99 Vigilant
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monitoring of the glucose and lipid profiles is recommended. Patients on atypical
antipsychotic agents must be encouraged to follow healthy eating patterns, diet modification,
regular exercise, and dietary counseling to minimize the adverse metabolic effects. Although
extrapyramidal side effects (EPS), such as tremors, rigidity, akathisia, bradykinesia, tardive
dyskinesia, and dystonia, are reported infrequently with atypical antipsychotics, the risk for
EPS is elevated in women, the elderly, and patients with affective disorders.

Women who were exposed to atypical antipsychotic drugs during pregnancy (60 women on
OLZ, 49 on risperidone, 36 on quetiapine, and 6 on clozapine) delivered babies with low
birth weight (LBW) at a rate that significantly exceeded the rate of LBW among nonexposed
babies (10% and 2%, respectively).100 Goldstein et al.’s follow-up of 20 cases of OLZ
exposure in pregnancy indicated 4 adverse birth outcomes101: 1 stillbirth at 37 weeks’
gestation to a mother with polysubstance abuse, premature ruptured membranes, gestational
diabetes (GDM), thrombocytopenia, and hepatitis who took OLZ in the second and third
trimesters; 1 cesarean section delivery at 30 weeks’ gestation to a mother with GDM,
preeclampsia, elevated liver transaminases, hypothyroidism, who took OLZ in all three
trimesters, the baby survived but required 2 weeks of NICU care; 1 postterm baby born with
fetal distress to a mother on OLZ for all three trimesters; and 1 postterm infant who
aspirated meconium after a cesarean birth and was born to a mother who took OLZ only in
the first trimester. In summary, patients with preexisting psychosis are at elevated risk in the
puerperium. They must be referred and managed by the high-risk obstetrical team
throughout the antepartum and postpartum periods. Both the mother and infant must be
treated as high-risk patients after delivery.

To date, only 28 cases of atypical antipsychotic exposure in breastfeeding infants have been
reported.80 Kirchheiner et al.102 described one woman with schizophrenia who took OLZ 10
mg/day throughout the second and third trimesters and continued treatment while breast-
feeding. Mother-infant levels were obtained at 2 and 6 weeks after birth. At both times, the
infant levels were undetectable (<2 ng/mL), and maternal trough levels measured 39.5 and
32.8 ng/mL, respectively. The baby’s growth dimensions, for example, head circumference,
height, and weight, remained normal up to 11-months follow-up. Although the child had
difficulty rolling over at 7 months, the delay had resolved by the 11-month evaluation.
Infant risks depend not only on the breast milk-transmitted drug (from the passive diffusion
of unbound drug) but also on neonatal intestinal absorption, distribution, and elimination
characteristics. Therefore, the practice of tracking infant drug levels may be very appropriate
for estimating the extent of drug exposure and disposition in breastfed infants.

Regarding breast milk exposure to risperidone, Hill et al.103 described one bipolar patient
who stopped all treatment in pregnancy and developed a postpartum psychotic depression
within 2 months of delivery. She resumed taking risperidone and stopped breastfeeding, and
plasma/breast milk samples were obtained to measure drug and metabolite (9-
hydroxyrisperidone) levels. The infant drug exposure was calculated as a product of the
average drug concentration in breast milk and the quantity of daily milk intake. They
estimated the infant received 0.84% of the maternal risperidone dose, 3.5% of the
metabolite, and 4.3% of the weight-adjusted maternal dose. These values fall well below the
suggested level of concern (10%) for psychotropic drugs (antidepressants only).104

Lee et al.105 obtained serial breast milk measures of one mother on 200 mg/day quetiapine
in pregnancy who nursed her full-term infant. The average milk concentration over a 6-hour
period was 13 μg/L, and the maximum concentration was 62 μg/L at 1 hour postingestion.
Assuming that the infant consumed 150 mL/kg breast milk daily, they estimated that the
infant ingested 0.09%–0.43% of the weight-adjusted maternal dose. With these reassuring
data, the patient began nursing; a 4-month-old pediatric assessment indicated normal
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development without clinically discernible adverse effects. No infant serum levels were
available for this case.

Altogether, the data suggest that exposure to drug during breastfeeding is orders of
magnitude less than the medication exposure in pregnancy, when the blood supply of the
mother and infant are shared. Primary care physicians and pediatricians must observe the
breastfed infants carefully for hydration status, excessive sedation, feeding difficulties, and
failure to gain weight, which are possible signs of drug toxicity, and inform mothers to
contact their physicians when they observe such symptoms.80 Physicians who prescribe
medications to breastfeeding mothers could limit infant drug exposure by choosing the
lowest effective dose, avoiding polypharmacy, and dividing daily doses to reduce peak
concentrations.

Electroconvulsive therapy
Prior to the advent of electroconvulsive therapy (ECT), significant mortality was associated
with PP. Nine of 14 puerperal patients from 1927 through 1941 died during a psychiatric
admission.33 As ECT became a mainstream treatment, the mortality rate dropped
considerably (down to 1 in 23 patients) between 1942 and 1961. Women with PP responded
more robustly to ECT with much faster and more complete remission of mood and psychotic
symptoms than did women with nonpuerperal psychosis.106 In one case series, women with
PP and psychotic bipolar depression experienced >50% improvement in mania, depression,
and psychosis with bilateral ECT.107 Such patients may also benefit, with greater reduction
in suicidal ideation and decreased risk for hospital readmission (hazard ratio 0.678) than
before treatment.108,109 Therefore, physicians are encouraged to help their patients consider
the diverse treatments available for managing PP. ECT appears to be an excellent option that
provides swift symptom resolution in patients who have been admitted to hospital with
acute, florid psychosis. ECT is an ideal choice for patients who have failed several drug
trials, patients who cannot wait for the delayed onset of action of these drugs, patients with
intolerable drug side effects, and patients who require quick effective symptom relief
because of gross impairments in self-care, cognition, and judgment that threaten their safety
and well-being.

AREAS OF UNCERTAINTY
Investigators have explored estrogen replacement as a novel treatment for puerperal mental
illness. Estrogen is not recommended for the management of PP in general psychiatry or
general practice settings; it is strictly an investigational drug in these cases. Findings from
two earlier small studies suggest the possible efficacy of estrogen in the prevention and
treatment of PP in carefully selected women who were hospitalized during the experimental
treatment and were provided antithrombotic therapy.110,111 The pretreatment estrogen levels
of their subjects ranged close to the levels of menopausal women. Following estrogen
therapy, these women experienced rapid and significant resolution of mood, psychosis, and
cognitive symptoms; their treatment response correlated closely with a restoration of
normalized estrogen levels that were appropriate for reproductive-aged women. Although
these reports were compelling, a recent trial failed to replicate the findings.112

APPROACH TO TREATMENT
There are no current treatment guidelines for the management of PP. In general, once
medical causes for acute-onset psychosis have been excluded, the first-line drug treatment
should be based on the underlying diagnosis. A patient with PP and a known cyclic mood
illness or close family members with BD is most likely experiencing an episode of bipolar
illness. She will benefit from treatment with an antimanic agent, such as lithium, an AED, or
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an atypical antipsychotic drug. Women who have a primary diagnosis of schizophrenia and
recurrent puerperal illness will benefit from a medication chosen within the class of atypical
antipsychotic drugs. The choice of treatment also should be governed by the patient’s
history of past treatment response, the side effects profile, and the acuity of illness. For
example, the postpartum patient with insulin-dependent diabetes, an acute onset of paranoid
delusions, inconsolable crying and fitful bursts of unexplained laughter, and a twin sister
with mixed episodes would require antimanic drug treatment with the fewest metabolic
effects. In this case, initiation of 20 mg ziprasidone bid, which is an FDA-indicated drug
treatment for psychosis and mania and the least likely to induce glucose intolerance, is an
acceptable treatment option. A quick titration to a therapeutic dose range of 60–80 mg
ziprasidone bid may be necessary to achieve symptom relief. If the patient fails to reach a
timely response and displays deteriorating self-care or becomes desperately suicidal, she
may require a more aggressive form of treatment, such as ECT. Once she has completed the
course of 7–9 treatments of ECT over a 2–3-week period, she will need to continue on
maintenance antimanic pharmacotherapy to prevent recurrence. Before release from
hospital, the treatment team must work with the patient and her family to devise a discharge
plan that will bolster her supports, incorporate close follow-up, and reduce stressors that
contribute to relapse risk. For future pregnancies, her primary care physician is advised to
collaborate with the obstetrician, endocrinologist, and other specialists providing her care in
consideration of antimanic prophylaxis during pregnancy or after childbirth.

CONCLUSIONS
The core features of PP are an early and rapid onset, accompanied by profound confusion,
delusional beliefs, mood swings, and inability to function that represent a major change from
baseline. Patients with PP usually experience a brief illness, rapid treatment response, and
the absence of long-term impairment. These are clinical clues that suggest an underlying
affective disorder, most likely a bipolar illness.1,3,4,8,11,21,22,32,113–115 The prognosis is
optimistic in the setting of acute onset and lack of premorbid debility.6 PP and puerperal-
onset bipolar illness are distinct from more severe forms of BD that manifest with recurrent
bouts of bipolar psychosis, mixed mania, and treatment-refractory bipolar depression and are
associated with less promising outcomes.65,116

To move forward with our understanding of bipolar illness presentations and treatments for
reproductive-aged women, we require data from prospective studies on the treatment
response and outcomes of women with PP and comparisons with their healthy counterparts.
The physical and neurodevelopmental outcomes of anti-manic and antipsychotic drug
exposure in breastfed infants remain critical areas of research. Persistent mental illness has
been linked with impairments in mother-infant bonding. The impact of untreated vs. treated
maternal bipolar disorder on infant and childhood development is essential in our
appreciation of risk for mental disorders in the progeny and how interpersonal relationships
develop in children of parents with major mental illness. These remain highly significant but
tremendously understudied topics.

Correlations among the symptoms of PP, gonadal hormone states, and neurotransmitter
activity are also major areas of investigation that are necessary to explain the
pathophysiology of PP and explore novel, efficacious treatments. Functional imaging of the
frontal and mesolimbic structures with treatment holds promise for enhancing the
understanding of the neurobiology that underlies PP. Ongoing investigations into the
neurobiology, diagnosis, and long-term outcomes of PP will lead to better illness recognition
and effective interventions and will be essential to unravel the mystery of this fascinating
but tragic disorder. This will improve our understanding and treatment of mothers and
families who suffer this highly debilitating yet treatable disorder.

SIT et al. Page 11

J Womens Health (Larchmt). Author manuscript; available in PMC 2011 June 7.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Acknowledgments
We thank Diana Gannon for her help in preparing the manuscript for submission.

D.S. is funded in part by the National Alliance on Research for Schizophrenia and Depression (NARSAD) 2002
Young Investigator Award.

References
1. Kendell R, Chalmers J, Platz C. Epidemiology of puerperal psychoses. Br J Psychiatry. 1987;

150:662. [PubMed: 3651704]
2. Kumar R. Postnatal mental illness: A transcultural perspective. Soc Psychiatry Psychiatr Epidemiol.

1994; 29:250. [PubMed: 7825036]
3. Okano T, Nomura J, Kumar R, et al. An epidemiological and clinical investigation of postpartum

psychiatric illness in Japanese mothers. J Affective Disord. 1998; 48:233.
4. Dean C, Kendell RE. The symptomatology of puerperal illnesses. Br J Psychiatry. 1981; 139:128.

[PubMed: 7306750]
5. Meltzer ES, Kumar R. Puerperal mental illness, clinical features and classification: A study of 142

mother-and-baby admissions. Br J Psychiatry. 1985; 147:647. [PubMed: 3830326]
6. Klompenhouwer J. Classification of postpartum psychosis: A study of 250 mother and baby

admissions in the Netherlands. Acta Psychiatr Scand. 1991; 84:255. [PubMed: 1950626]
7. Kumar R, Marks M, Platz C, Yoshida K. Clinical survey of a psychiatric mother and baby unit:

Characteristics of 100 consecutive admissions. J Affective Disord. 1995; 33:11.
8. Brockington I, Cernik A, Schofield E, et al. Puerperal psychosis, phenomena and diagnosis. Arch

Gen Psychiatry. 1981; 38:829. [PubMed: 7247645]
9. O’Hara MW, Swain AM. Rates and risks of post-partum depression—A meta-analysis. Int Rev

Psychiatry. 1996; 8:37.
10. O’Hara M, Schlechte J, Lewis D, et al. Controlled prospective study of postpartum mood

disorders: Psychologocial, environmental, and hormonal variables. J Abnorm Psychol. 1991;
100:63. [PubMed: 2005273]

11. Wisner K, Peindl K, Hanusa B. Symptomatology of affective and psychotic illnesses related to
child-bearing. J Affective Disord. 1994; 30:77.

12. American Psychiatric Association. Diagnostic and statistical manual for mental disorders. 4.
Washington, DC: American Psychiatric Press; 1994.

13. American Psychiatric Association. Diagnostic and statistical manual for mental disorders. 4.
Washington, DC: American Psychiatric Press; 2000. text revision (DSM-IV-TR)

14. Yonkers K, Wisner K, Stowe Z, et al. Management of bipolar disorder during pregnancy and the
post-partum period. Am J Psychiatry. 2004; 161:608. [PubMed: 15056503]

15. Brockington, IF. Puerperal psychosis: Motherhood and mental health. New York: Oxford
University Press; 1996. p. 200

16. Wisner K, Peindl K, Hanusa B. Psychiatric episodes in women with young children. J Affective
Disord. 1995; 34:1.

17. Sichel, DA.; Driscoll, JW. Women’s moods. New York: William Morrow and Company, Inc;
1999.

18. Makanjuola RO. Psychotic disorders after childbirth in Nigerian women. Trop Geogr Med. 1982;
34:67. [PubMed: 7080191]

19. Brockington IF, Oates M, Rose G. Prepartum psychosis. J Affective Disord. 1990; 19:31.
20. Sharma V, Smith A, Khan M. The relationship between duration of labour, time of delivery, and

puerperal psychosis. J Affective Disord. 2004; 83:215.
21. Rohde A, Marneros A. Postpartum psychosis: Onset and long-term course. Psychopathology.

1993; 26:203. [PubMed: 8234636]
22. Katona CL. Puerperal mental illness: Comparisons with nonpuerperal controls. Br J Psychiatry.

1982; 141:447. [PubMed: 7150880]
23. Mathew T, Hamilton B. US National Vital Statistics Reports. 2002; 51:1.

SIT et al. Page 12

J Womens Health (Larchmt). Author manuscript; available in PMC 2011 June 7.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



24. Dean C, Williams R, Brockington IF. Is puerperal psychosis the same as bipolar manic-depressive
disorder? A family study Psychol Med. 1989; 19:637.

25. Robling S, Paykel E, Dunn V, Abbott R, Katona CL. Long-term outcome of severe puerperal
psychiatric illness: A 23-year follow-up study. Psychol Med. 2000; 30:1263. [PubMed: 11097067]

26. Robertson E, Jones I, Hague S. Risk of puerperal and non-puerperal recurrence of illness following
bipolar affective puerperal (post-partum) psychosis. Br J Psychiatry. 2005; 186:258. [PubMed:
15738508]

27. Jones I, Craddock N. Familiality of the puerperal trigger in bipolar disorder: Results of a family
study. Am J Psychiatry. 2001; 158:913. [PubMed: 11384899]

28. Viguera A, Nonacs R, Cohen L, Tondo L, Murray A, Baldessarini R. Risk of recurrence of bipolar
disorder in pregnant and nonpregnant women. Am J Psychiatry. 2000; 157:179. [PubMed:
10671384]

29. Marks M, Wieck A, Checkley S. Contribution of psychological and social factors to psychotic and
non-psychotic relapse after childbirth in women with previous histories of affective disorder. J
Affective Disord. 1992; 29:253.

30. Rehman A, St Clair D, Platz C. Puerperal insanity in the 19th and 20th century. Br J Psychiatry.
1990; 156:861. [PubMed: 2207517]

31. Rahim FM, al-Sabiae A. Puerperal psychosis in a teaching hospital in Saudi Arabia: Clinical
profile and cross-cultural comparison. Acta Psychiatr Scand. 1991; 84:508. [PubMed: 1792923]

32. Videbech P, Gouliaev G. First admission with puerperal psychosis: 7–14 years of follow-up. Acta
Psychiatr Scand. 1995; 91:167. [PubMed: 7625190]

33. Protheroe C. Puerperal psychosis: A long-term study 1927–1961. Br J Psychiatry. 1969; 111:9.
[PubMed: 5781966]

34. Kadrmas A, Winokur G, Crowe R. Postpartum mania. Br J Psychiatry. 1979; 135:551. [PubMed:
534810]

35. Platz C, Kendell R. A matched-control follow-up and family study of “puerperal psychoses. Br J
Psychiatry. 1988; 153:90. [PubMed: 3224256]

36. Benvenuti P, Cabras P, Servi P. Puerperal psychoses: A clinical case study with follow-up. J
Affective Disord. 1992; 26:25.

37. Hunt N, Silverstone T. Does puerperal illness distinguish a subgroup of bipolar patients? J
Affective Disord. 1995; 34:101.

38. Pfuhlmann B, Franzek E, Stober G. Long-term course and outcome of severe postpartum
psychiatric disorders. Psychopathology. 1999; 32:192. [PubMed: 10364729]

39. Davidson J, Robertson E. A follow-up study of post-partum illness, 1946–1978. Acta Psychiatr
Scand. 1985; 71:451. [PubMed: 4013805]

40. Kirpinar I, Coskun I, Caykoylu A. First-case post-partum psychosis in Eastern Turkey: A clinical
case and follow-up study. Acta Psychiatr Scand. 1999; 100:199. [PubMed: 10493086]

41. Reich T, Winokur G. Postpartum psychoses in patients with manic depressive disease. J Nerv Ment
Dis. 1970; 151:60. [PubMed: 5426650]

42. CEMD. Confidential inquiries into maternal deaths: Why mothers die, 1997–99. London: Royal
College of Obstetricians and Gynaecologists; 2001.

43. Hawton K. Sex and suicide. Gender differences in suicidal behaviour. Br J Psychiatry. 2000;
177:484. [PubMed: 11102320]

44. Resnick P. Child murder by parents: A psychiatric review of filicide. Am J Psychiatry. 1969;
126:325. [PubMed: 5801251]

45. Spinelli, MG. Infanticide: Psychosocial and legal perspectives on mothers who kill. Washington,
DC: American Psychiatric Publishing, Inc; 2003.

46. Seeman M. Gender differences in the prescribing of antipsychotic drugs. Am J Psychiatry. 2004;
161:1324. [PubMed: 15285956]

47. Hipwell AE, Kumar R. Maternal psychopathology and prediction of outcome based on mother-
infant interaction ratings (BMIS). Br J Psychiatry. 1996; 169:655. [PubMed: 8932898]

SIT et al. Page 13

J Womens Health (Larchmt). Author manuscript; available in PMC 2011 June 7.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



48. Howard L, Shah N, Salmon M, Appleby L. Predictors of social services supervision of babies of
mothers with mental illness after admission to a psychiatric mother and baby unit. Soc Psychiatry
Psychiatr Epidemiol. 2003; 38:450. [PubMed: 12910341]

49. Spinelli M. A systematic investigation of 16 cases of neonaticide. Am J Psychiatry. 2001; 158:811.
[PubMed: 11329409]

50. Jabs BE, Pfuhlmann B, Bartsch AJ. Cycloid psychoses—From clinical concepts to biological
foundations. J Neural Transm. 2002; 109:907. [PubMed: 12111477]

51. Pfuhlmann B, Stoeber G, Beckmann. Postpartum psychoses: Prognosis, risk factors, and treatment.
Curr Psychiatr Rep. 2002; 4:185.

52. Cox JL. Postnatal depression: A comparison of African and Scottish women. Soc Psychiatry. 1983;
18:25. [PubMed: 6823619]

53. Hirschfeld R, Holzer C, Calabrese J, et al. Validity of the Mood Disorder Questionnaire: A general
population study. Am J Psychiatry. 2003; 160:178. [PubMed: 12505821]

54. Cohen, LS. Massachussetts General Hospital: Handbook of general hospital psychiatry. 4. St.
Louis: Mosby Yearbook; 1997.

55. Jaigobin C, Silver FL. Stroke and pregnancy. Stroke. 2000; 31:2948. [PubMed: 11108754]
56. Lanska DJ, Kryscio RJ. Risk factors for peripartum and postpartum stroke and intracranial venous

thrombosis. Stroke. 2000; 31:1274. [PubMed: 10835444]
57. Oosthuizen P, Russouw H, Roberts M. Is puerperal psychosis bipolar mood disorder: A

phenomenological comparison. Comp Psychiatry. 1995; 36:77.
58. Dilsaver S, Chen Y, Shoaib A. Phenomenology of mania: Evidence for distinct depressed,

dysphoric, and euphoric presentations. Am J Psychiatry. 1999; 156:426. [PubMed: 10080559]
59. Spitzer R, Endicott J, Robins E. Research diagnostic criteria: Rationale and reliability. Arch Gen

Psychiatry. 1978; 35:773. [PubMed: 655775]
60. Ferrier IN, Stanton BR, Kelly TP, Scott J. Neuropsychological function in euthymic patients with

bipolar disorder. Br J Psychiatry. 1999; 175:246. [PubMed: 10645326]
61. Zubieta JK, Huguelet P, O’Neil RL, Giordani BJ. Cognitive function in euthymic bipolar I

disorder. Psychiatry Res. 2001; 102:9. [PubMed: 11368835]
62. Agrawal P, Bhatia M, Malik S. Postpartum psychosis: A study of indoor cases in a general hospital

psychiatric clinic. Acta Psychiatr Scand. 1990; 81:571. [PubMed: 2378252]
63. Brockington IF, Margison FR, Schofield E. The clinical picture of the depressed form of puerperal

psychosis. J Affective Disord. 1988; 15:29.
64. Rothschild AJ, Schatzberg AF, Langlais PJ, Lerbinger JE, Miller MM, Cole JO. Psychotic and

nonpsychotic depressions: I. Comparison of plasma catecholamines and cortisol measures.
Psychiatry Res. 1987; 20:143. [PubMed: 2883694]

65. Schatzberg AF, Rothschild AJ. Psychotic (delusional) major depression: Should it be included as a
distinct syndrome in DSM IV. Am J Psychiatry. 1992; 149:733. [PubMed: 1590491]

66. Vythilingam M, Chen J, Bremner JD. Psychotic depression and mortality. Am J Psychiatry. 2003;
160:574. [PubMed: 12611843]

67. Jennings KD, Ross S, Popper S, Elmore M. Thoughts of harming infants in depressed and
nondepressed mothers. J Affective Disord. 1999; 54:21.

68. Sichel DA, Cohen LS, Dimmock JA, Rosenbaum JF. Postpartum obsessive-compulsive disorder:
A case series. J Clin Psychiatry. 1993; 54:156. [PubMed: 8486594]

69. Wisner K, Peindl K, Gigliotti T, Hanusa B. Obsessions and compulsions in women with
postpartum depression. J Clin Psychiatry. 1999; 60:176. [PubMed: 10192593]

70. Brandes M, Soares CN, Cohen LS. Postpartum onset obsessive-compulsive disorder: Diagnosis
and management. Arch Womens Ment Health. 2004; 7:99. [PubMed: 15083345]

71. Bosanac P, Buist A, Burrows G. Motherhood and schizophrenic illnesses: A review of the
literature. Austl NZ J Psychiatry. 2003; 37:24.

72. Spinelli M. Maternal infanticide associated with mental illness prevention and the promise of saved
lives. Am J Psychiatry. 2004; 161:1548. [PubMed: 15337641]

73. Gonzalez-Pinto A, Gonzalez C, Enjuto S, et al. Psychoeducation and cognitive-behavioral therapy
in bipolar disorder: An update. Acta Psychiatr Scand. 2004; 109:83. [PubMed: 14725587]

SIT et al. Page 14

J Womens Health (Larchmt). Author manuscript; available in PMC 2011 June 7.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



74. Bauer MS, McBride L, Chase C, Sachs G, Shea N. Manual-based group psychotherapy for bipolar
disorder: A feasibility study. J Clin Psychiatry. 1998; 59:449. [PubMed: 9771814]

75. Colom F, Vieta E, Martinez-Aran A, et al. A randomized trial on the efficacy of group
psychoeducation in the prophylaxis of recurrences in bipolar patients whose disease is in
remission. Arch Gen Psychiatry. 2003; 60:402. [PubMed: 12695318]

76. Perry A, Tarrier N, Morriss R, McCarthy E, Limb K. Randomized controlled trial of efficacy of
teaching patients with bipolar disorder to identify early symptoms of relapse and obtain treatment.
BMJ. 1999; 318:149. [PubMed: 9888904]

77. Cochran SD. Preventing medical noncompliance in the outpatient treatment of bipolar affective
disorders. J Consult Clin Psychol. 1984; 52:873. [PubMed: 6501672]

78. Zlotnick C, Johnson SL, Miller IW. Postpartum depression in women receiving public assistance:
Pilot study of an interpersonal therapy-oriented group intervention. Am J Psychiatry. 2001;
158:638. [PubMed: 11282702]

79. Zornberg G, Pope H. Treatment of depression in bipolar disorder: New directions for research. J
Clin Psychopharmacol. 1993; 13:397. [PubMed: 8120153]

80. Chaudron L, Jefferson J. Mood stabilizers during breastfeeding: A review. J Clin Psychiatry. 2000;
61:79. [PubMed: 10732654]

81. Wisner K, Zarin D, Holmboe E, et al. Risk-benefit decision making for treatment of depression
during pregnancy. Am J Psychiatry. 2000; 157:1933. [PubMed: 11097953]

82. American Psychiatric Association. Practice guidelines for the treament of psychiatric disorders.
Washington, DC: America Psychiatric Press; 2000.

83. Austin MPV. Puerperal affective psychosis: Is there a case for lithium prophylaxis? Br J
Psychiatry. 1992; 161:692. [PubMed: 1422621]

84. Cohen L, Sichel D, Robertson L, Heckscher E, Rosebaum J. Postpartum prophylaxis for women
with bipolar disorder. Am J Psychiatry. 1995; 152:1641. [PubMed: 7485628]

85. Stewart DE, Klompenhouwer JL, Kendell RE. Prophylactic lithium in puerperal psychosis: The
experience of three centres. Br J Psychiatry. 1991; 158:393. [PubMed: 1903666]

86. Ketter T, Frye M, Cora-Locatelli G, Kimbrell T, Post R. Metabolism and excretion of mood
stabilizers and new anticonvulsants. Cell Mol Neurobiol. 1999; 19:511. [PubMed: 10379423]

87. Moretti ME, Koren G, Verjee Z, Ito S. Monitoring lithium in breast milk: An individualized
approach for breast-feeding mothers. Ther Drug Monitoring. 2003; 25:364.

88. American Academy of Pediatrics. Committee on Drugs. The transfer of drugs and other chemicals
into human milk. Pediatrics. 2001; 108:776. [PubMed: 11533352]

89. Kaplan PW. Reproductive health effects and teratogenicity of antiepileptic drugs. Neurology.
2004; 63(Suppl 4):S13. [PubMed: 15557546]

90. Merlob P, Mor N, Litwin A. Transient hepatic dysfunction in an infant of an epileptic mother
treated with carbamazepine during pregnancy and breast-feeding. Ann Pharmacother. 1992;
26:1563. [PubMed: 1362364]

91. Frey B, Schubiger G, Musy JP. Transient cholestatic hepatitis in a neonate associated with
carbamazepine exposure during pregnancy and breast-feeding. Eur J Pediatr. 1990; 150:136.
[PubMed: 2279511]

92. Wisner K, Perel J. Serum levels of valproate and carbamazepine in breastfeeding mother-infant
pairs. J Clin Psychopharmacol. 1998; 18:167. [PubMed: 9555601]

93. Piontek C, Baab S, Peindl K, Wisner K. Serum valproate levels in 6 breastfeeding mother-infant
pairs. J Clin Psychiatry. 2000; 61:170. [PubMed: 10817100]

94. Bulau P, Paar WD, von Unruh GE. Pharmacokinetics of oxcarbazepine and 10-hydroxy-
carbazepine in the newborn child of an oxcarbazepine-treated mother. Eur J Clin Pharmacol. 1988;
34:311. [PubMed: 3396622]

95. Calabrese J, Bowden C, Sachs G, Ascher J, Monaghan E, Rudd G. A double-blind placebo-
controlled study of lamotrigine monotherapy in outpatients with bipolar I depression. Lamictal 602
study group. J Clin Psychiatry. 1999; 60:79. [PubMed: 10084633]

SIT et al. Page 15

J Womens Health (Larchmt). Author manuscript; available in PMC 2011 June 7.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



96. Calabrese J, Sullivan J, Bowden C, et al. Rash in multicenter trials of lamotrigine in mood
disorders: Clinical relevance and management [Review]. J Clin Psychiatry. 2002; 63:1012.
[PubMed: 12444815]

97. Ohman I, Vitols S, Tomson T. Lamotrigine in pregnancy: Pharmacokinetics during delivery, in the
neonate, and during lactation. Epilepsia. 2000; 41:709. [PubMed: 10840403]

98. Kinon BJ, Gilmore JA, Liu H, Halbreich UM. Hyperprolactinemia in response to antipsychotic
drugs: Characterization across comparative clinical trials. Psychoneuroendocrinology. 2003;
28(Suppl 2):69. [PubMed: 12650682]

99. Nasrallah H. A review of the effect of atypical antipsychotics on weight.
Psychoneuroendocrinology. 2003; 28(Suppl 1):83. [PubMed: 12504074]

100. McKenna K, Koren G, Tetelbaum M, et al. Pregnancy outcome of women using atypical
antipsychotic drugs: A prospective comparative study. J Clin Psychiatry. 2005; 66:444.
[PubMed: 15816786]

101. Goldstein D, Corbin L, Fung M. Olanzapine-exposed pregnancies and lacation: Early experience.
J Clin Psychopharmacology. 2000; 20:399.

102. Kirchheiner J, Berghofer A, Bolk-Weischedel D. Healthy outcome under olanzapine treatment in
a pregnant woman. Pharmacopsychiatry. 2000; 33:78. [PubMed: 10761825]

103. Hill RC, McIvor RJ, Bach BAO. Risperidone distribution and excretion into human milk: Case
report and estimated infant exposure during breastfeeding. J Clin Psychopharmacol. 2000;
20:285. [PubMed: 10770482]

104. Weissman A, Levy B, Hartz A, et al. Pooled analysis of antidepressant levels in lactating mothers,
breast milk, and nursing infants. Am J Psychiatry. 2004; 161:1066. [PubMed: 15169695]

105. Lee A, Giesbrecht E, Dunn E. Excretion of quetiapine in breastmilk. Am J Psychiatry. 2004;
161:1715. [PubMed: 15337669]

106. Reed P, Sermin N, Appleby L. A comparison of clinical response to electroconvulsive therapy in
puerperal and non-puerperal psychoses. J Affective Disord. 1999; 54:255.

107. de Macedo-Soares MB, Mareno RA, Rigonatti SP. Efficacy of electroconvulsive therapy in
treatment-resistant bipolar disorder: A case series. J ECT. 2005; 21:31. [PubMed: 15791175]

108. Ciapparelli A, Dell’Osso L, Tundo A. Electroconvulsive therapy in medication nonresponsive
patients with mixed mania and bipolar depression. J Clin Psychiatry. 2001; 62:552. [PubMed:
11488367]

109. Volpe FM, Travares A. Manic patients receiving ECT in a Brazilian sample. J Affective Disord.
2004; 79:201.

110. Sichel DA, Cohen L, Robertson LM. Prophylactic estrogen in recurrent postpartum affective
disorder. Biol Psychiatry. 1995; 38:814. [PubMed: 8750040]

111. Ahokas A, Aito M, Rimon R. Positive treatment effect of estradiol in postpartum psychosis: A
pilot study. J Clin Psychiatry. 2000; 61:166. [PubMed: 10817099]

112. Kumar R, McIvor RJ, Davies T. Estrogen administration does not reduce the rate of recurrence of
affective psychosis after childbirth. J Clin Psychiatry. 2003; 64:112. [PubMed: 12633118]

113. Schopf J, Rust B. Follow-up and family study of post-partum psychoses. Part I: Overview. Eur
Arch Psychiatry Clin Neurosci. 1994; 244:101. [PubMed: 7948053]

114. Schopf J, Rust B. Follow-up and family study of post-partum psychoses. Part III: Characteristics
of psychoses occurring exclusively in relation to childbirth. Eur Arch Psychiatry Clin Neurosci.
1994; 244:138. [PubMed: 7803527]

115. Schopf J, Rust B. Follow-up and family study of post-partum psychoses. Part IV:
Schizophreniform psychoses and brief reactive psychoses: Lack of nosological relation to
schizophrenia. Eur Arch Psychiatry Clin Neurosci. 1994; 244:141. [PubMed: 7803528]

116. Cassidy F, Carroll BJ. The clinical epidemiology of pure and mixed manic episodes. Bipolar
Disord. 2001; 3:35. [PubMed: 11256462]

SIT et al. Page 16

J Womens Health (Larchmt). Author manuscript; available in PMC 2011 June 7.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

SIT et al. Page 17

Table 1

Summary of Follow-Up Studies

Author
Sample size and
description Follow-up period (years) Findings

Protheroe, 196933 134 35 Average age at admission, 28.3 years
Primiparous, 63%
Incidence:
 Affective psychosis, 68%
 Schizophrenia, 28%
 Organic, 4/5%
Recurrence:
 Affective psychosis, 33%
 Schizophrenia, 50%
 Organic, 4.5%
PPa recurrence frequency, 33%
Both PP and non-PP recurrence, 5%

Kadrmas et al., 197934 157, with age-
matched controls

3.4–5.9 PP associated with greater frequency of psychosis; less non-
PP recurrences than controls

Platz and Kendell,
198835

72 matched pairs,
women with
nonpuerperal illness

9 PP, fewer relapses, fewer suicides, less hospitalizations,
shorter inpatient stays

Benvenuti et al., 199236 30, no controls 4–18 63% relapse rate of PP
76% affective disorder (DSM III-R)
24% brief reactive psychosis or schizoaffective disorder
No schizophrenia

Videbech and Gouliaev,
199532

50 7–14 Bipolar illness: incidence >40% of all
 PP cases (50% had depression)
 Non-PP recurrences in 50%
 60% readmission rate
Schizophreniform disorder: incidence 12%
Functional outcomes:
 Early onset PP (<1 month), 13% on disability insurance
 Late onset PP (>1 month), 33% on disability

Hunt and Silverstone,
199537

36 bipolar women with
PP; 22 bipolar women
non-PP acute episode;
28 bipolar men with
acute episode

2 Rate of affective episodes at 3 months after childbirth: 28%
women, 14% men
First episode bipolar disorder in puerperium: 33% women,
0% men
Rate of PP in primiparous, 65%
Rate of PP in multiparous, 37%
Relapse rate of bipolar disorder in puerperium: 25%–40%

Pfuhlmann et al.,
199938

39 12 Unipolar psychotic depression, 28%
Acute transient psychosis, 21%
Cycloid psychosis (bipolar illness), 54%
Pregnancy or puerperal relapse rate, 50%
Nonpuerperal relapse rate, 11%
Suicide rate, 4%

Robling et al., 200025 64 23 Unipolar psychotic depression, 55%
Bipolar disorder, 30%
Schizophrenia/schizoaffective/other primary psychosis,
11%
Recurrence rate of PP, 75%: 38% <3 relapses; 29%
puerperal onset relapses
Lower relapse rates associated with primiparity, PP onset
<1 month after delivery, unipolar depression

Davidson and
Robertson, 198539

82 11.7 Unipolar psychotic depression, 52%
Bipolar disorder, 18%
Schizophrenia, 16%
Personality disorder and depression, 8%
Organic disorder, 2%

Rohde and Marneros,
199321

86 26 Schizoaffective disorder, 49%
Schizophrenia, 28%
Affective disorder, 13%
Functional disability in 33% of study population

Kirpinar et al., 199940 64 matched pairs 11 Schizophrenia, 40%
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Author
Sample size and
description Follow-up period (years) Findings

Schizoaffective disorder, 11%
Bipolar illness, 20%
Unipolar depression, 20%

a
PP, postpartum psychosis.
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Table 2

Summary of Family Studies

Author
Sample size and
description Follow-up period (years) Findings

Protheroe, 196933 134
98 probands with family
119 parents and siblings
enrolled

35 Morbidity risks for PPa: both siblings and parents,
11.7%; siblings, 8.9%; parents, 14.7%
Morbidity risk for family of bipolar patients, 10%–15%
Morbidity risk for schizophrenia in siblings and parents
of PP probands, 10.4% (similar to risk for first-degree
relatives of schizophrenia patients)

Reich and Winokur,
197041

35 females, 29 first-degree
relatives

13–17 Morbidity risk for affective disorder in first-degree
relatives, 23.5%
Morbidity risk for affective disorder in first-degree
relatives, 34.7%
PP recurrence in proband, 50%
PP recurrence in first-degree relatives, 30%

Kadrmas et al.,
197934

157 relatives of bipolar
women with PP, 136 age-
matched control relatives
of patients with
nonpuerperal bipolar
mania

3.4–5.9 Affectively ill first-degree relatives:
 PP women, 19%
 Matched controls, 38%
 Female manic group, 36%

Platz and Kendell,
198835

72, with matched controls 9 Morbidity risk for unipolar depression in first-degree
relatives: PP, 7.7%; control, 12.2%
Morbidity risk for bipolar disorder in first-degree
relatives: PP, 1.6%; control, 3.4%
Morbidity risk for puerperal disorder in first-degree
relatives: PP, 4.9%; control, 4.2%
Morbidity risk for admission in first- degree relatives: PP,
9.3%; control, 15.9%

Dean et al., 198924 51 puerperal-only
33 puerperal and non-PP
episodes
19 bipolar and only non-PP
episodes

8.9 Mood disorder in 60% first-degree relatives
Significantly more first-degree relatives of PP-only and
both PP and non-PP groups received psychiatric treatment
than bipolar group
10-fold risk for PP in first-degree relatives of PP-only
group

Jones and Craddock,
200127

152 women with BD I or
S-affective disorder bipolar
type (313 births)

Not stated PP occurred in 26% women with BD I or schizoaffective
disorder bipolar type
PP occurred in 57% women with BD I and family history
of PP

a
PP, postpartum psychosis.
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Table 3

Summary of Differential Diagnosis and Evaluation of PP

Differential diagnosis Evaluation and laboratory tests

Psychiatric disorders

 Bipolar I disorder (BD I): Manic or mixed or depressed episode with
psychotic features, postpartum onset

Careful exploration of present and past: mood symptoms, low
mood and high or irritable moods; unusual beliefs,
suspiciousness, grandiosity; obsessive-compulsive symptoms;
suicidality and thoughts to harm others Unipolar major depression with psychotic features

 Schizophrenia, single episode or schizophreniform disorder (first episode
psychosis)

Past treatment response and recent history of stopping
medications
Family history of mood disorder or PPa

 Obsessive-compulsive disorder (unlikely)

Medical or organic causes

 Cerebrovascular Careful medical history, with history of severe headache,
preeclampsia during pregnancy, unilateral weakness, new onset
sensory deficits, seizurelike behaviors; check blood pressure;
consider head CT or MRI; consult neurologist urgently

  Ischemic stroke (arterial or venous) secondary to preeclampsia or
eclampsia, severe hemorrhage during delivery

  Hemorrhagic stroke secondary to uncontrolled hypertension,
arteriovenous malformation, aneurysm, disseminated intravascular
coagulation

  Normal pressure hydrocephalus

 Metabolic or nutritional Serum electrolytes

  Hyponatremia or hypernatremia

  Hypoglycemia or diabetic ketoacidosis Fasting blood glucose, HbA1C in patient with insulin-
dependent diabetes, type II diabetes, glucose intolerance during
pregnancy

  Uremic encephalopathy BUN, creatinine in patients with history of renal dysfunction

  Hepatic failure Liver function tests in patients with history of hepatitis or
known liver disease; AST, ALT, alkaline phosphatase, LDH,
bilirubin (direct and indirect), lipase

  Graves’ disease (hyperthyroidism) or myxedema (hypothyroidism) Thyroid function tests, total T4, T3, thyroid reuptake, TSH

  Parathyroid disease (hypercalcemia/hypocalcemia) Serum calcium levels

  Vitamin B12, folate deficiency Serum B12, RBC folate levels

  Thiamine deficiency Thiamine levels

 Medications Medical history; consider urine drug screen

  Corticosteroids

  Narcotics: meperidine (Demerol)

  Sympathomimetics: amphetamine, theophylline, ephedrine,
phenylephrine

  Antibiotics: gentamicin, sulfonamides, isoniazid, metronidazole,
vancomycin

  Anticholinergics: atropine, benztropine, diphenhydramine, eye/nose
drops

  Antivirals: acyclovir, interferon

  Benzodiazepines and barbiturates

 Immunological Medical and family history, ESR; rheumatology consultation

  Systemic lupus erythematosus

 Infectious Complete blood count and differential, electrolytes, BUN,
creatinine

  Sepsis
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Differential diagnosis Evaluation and laboratory tests

  Meningitis or encephalitis Possible lumbar puncture or CT of head

  HIV Serum HIV test

a
PP, postpartum psychosis
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