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Objective: Pharmacological treatment of
postpartum depression is frequently com-
plicated by the mother’s desire to breast-
feed. Although breast milk levels of several
selective serotonin reuptake inhibitors (SS-
RIs) have been reported to be relatively
low, a critical question is whether SSRI ex-
posure during nursing results in clinically
significant blockade of serotonin (5-HT) re-
uptake in infants. This study determined
the degree of transporter blockade in in-
fants exposed to sertraline through mater-
nal breast milk.

Method: The extent of maternal and in-
fant transporter blockade was assessed by
measurement of platelet levels of 5-HT in
14 breast-feeding mother-infant pairs be-
fore and after 6–16 weeks of maternal
treatment with sertraline for major de-
pression with postpartum onset. Plasma
sertraline and desmethylsertraline levels
were obtained in 13 of these mothers and
11 of their infants.

Results: Marked declines in platelet 5-HT
levels of 70%–96% were observed in moth-
ers after sertraline treatment, 25–200 mg/
day. In contrast, infants showed little or no
change in platelet 5-HT levels after expo-
sure through breast-feeding. Mean levels
of maternal plasma sertraline and its ma-
jor metabolite, desmethylsertraline, were
30.7 ng/ml and 45.3 ng/ml, respectively.
Drug and drug metabolite concentrations
in the infants were at or below the lower
limit of quantitation.

Conclusions: The data indicate that
while mothers receiving clinical doses of
sertraline experience substantial blockade
of the platelet 5-HT transporter, platelet 5-
HT uptake in nursing infants of treated
mothers is unaltered. The observations
suggest that mothers taking sertraline can
breast-feed without appreciably affecting
peripheral or central 5-HT transport in
their infants.

(Am J Psychiatry 2001; 158:1631–1637)

Postpartum major depression occurs in approximately
10% of childbearing women (1) and is associated with sig-
nificant morbidity in mothers and their children (2). For
many women, the optimum treatment may be an antide-
pressant alone or in addition to psychotherapy. However,
the decision to institute antidepressant therapy is often
complicated by the mother’s desire to breast-feed. All se-
lective serotonin reuptake inhibitors (SSRIs) are catego-
rized by the Food and Drug Administration as category C
drugs (“benefits must outweigh risks”) for pregnancy.
Classification regarding the safety of SSRIs in breast-feed-
ing varies from “safe” to “unknown” in the numerous
pharmacology compendia online and in print. Therefore,
women and their health care providers are presented with
a difficult choice: whether to breast-feed and expose the
infant to antidepressant medication or to wean and de-
prive the infant of the proven benefits of breast milk. On
the basis of recent estimates of the percentage of women
breast-feeding at the time of discharge from the hospital
(59%) (3), the rate of postpartum depression (10%) (1), and
the birth rate in the United States (approximately 4 million
per year) (4), it is estimated that each year in the United
States alone approximately a quarter of a million women

may consider nursing while receiving antidepressant
medication.

Benefits of Breast-Feeding

In its policy statement (5), the American Academy of Pe-
diatrics recommended exclusive breast-feeding during
the first 6 months of life to promote “optimal” growth and
development. Extensive research has provided compelling
evidence that breast-feeding reduces the risk of respira-
tory (6) and urinary tract infections (7), otitis media (8),
bacteremia and bacterial meningitis (9), allergic diseases
(10), sudden infant death syndrome (11), and insulin-de-
pendent diabetes mellitus (12). Exclusive breast-feeding
may also enhance neurodevelopment (13, 14). As a result
of the Academy’s policy statement and improved public
awareness of the benefits of breast-feeding, an increasing
proportion of women are opting to breast-feed instead of
bottle-feed.

SSRIs and Breast-Feeding

Findings from case reports, case series, and larger stud-
ies examining the safety of using fluoxetine, sertraline, flu-
voxamine, paroxetine, and citalopram during lactation
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(15–26) have suggested that infants exposed to SSRIs from
maternal breast milk receive 0.5% to 10% (depending on
the SSRI) of the maternal weight-adjusted daily dose. Di-
rect measurement of infant plasma/serum levels of SSRIs
has demonstrated that most infants exposed to sertraline
(18, 27–29) and paroxetine (22, 26, 30) through maternal
breast milk developed blood levels of the drugs that are
below assay limits of detection (1–3 ng/ml), whereas data
from studies of fluoxetine (16, 31–33), fluvoxamine (34),
and citalopram (23, 25) have been less consistent or
sparse. We know of no reports of adverse effects in breast-
fed infants exposed to sertraline, paroxetine, or fluvoxa-
mine. Although infant plasma concentrations of SSRIs are
low in most cases compared to maternal levels, it is not
clear to what extent serotonin (5-HT) transport is affected
in infants exposed to SSRIs through breast milk.

5-HT in Neurodevelopment

In addition to general reservations about exposing in-
fants to medications of any type, there are specific con-
cerns regarding the potential adverse effects of serotoner-
gic agents on neurodevelopment and behavior. Preclinical
data have demonstrated that 5-HT influences neurogene-
sis and morphogenesis during gestation (35, 36) and mod-
ulates synaptogenesis during early infancy (37). 5-HT re-
ceptors are present in the prenatal rat brain and can be
modulated by serotonergic agents (38). Although long-
term treatment of cultured neurons from the rat fetal cor-
tex with the SSRI citalopram did not result in changes in
neuronal morphology and fine structure, changes were
seen in mitochondria and vesicular aggregation that were
suggestive of increased synaptic activity (39). In contrast,
Vorhees et al. (40) failed to demonstrate any consistent ad-
verse effect on several neurodevelopmental tests in rat
pups exposed in utero to fluoxetine.

These findings are difficult to interpret with respect to
human exposure to SSRIs in utero. Maternal use of co-
caine, a drug shown to affect 5-HT functioning in studies
of fetal rats (41), has been associated with adverse effects
on infant habituation performance (42). These data sug-
gest that serotonergic agents administered prenatally may
affect neurodevelopment in humans. Although failure to
find adverse effects on measures of infant cognitive and
psychomotor development with prenatal exposure (43) or
breast-feeding exposure (31) to fluoxetine is reassuring,
group sizes have been small, and the measures used ex-
amined limited aspects of infant neurodevelopment.

Assessing 5-HT Transport

The neuronal 5-HT transporter or reuptake site is the
principle route of clearance of 5-HT after neuronal re-
lease; it plays, therefore, a critical role in the modulation of
extracellular 5-HT concentration and serotonergic neural
transmission. Platelet and neuronal 5-HT transporters are
encoded on the same gene (44) and appear identical with
respect to ionic and pharmacologic sensitivities (45).

There is no known age-dependent change in transporter
structure or sensitivity to inhibition. Because platelet 5-
HT is exogenously derived (taken up through the mem-
brane transporter), measurement of platelet 5-HT pro-
vides an opportunity to assess the extent of transporter
blockade or inhibition after SSRI administration (46–53). A
critical question is whether the degree of transporter inhi-
bition occurring in the platelets corresponds to that oc-
curring centrally. As mentioned, the brain and platelet
transporters appear to be identical, and a number of stud-
ies (46–53) have used platelet 5-HT levels to assess the ex-
tent of central blockade. In addition, animal studies (47,
53, 54) examining the effects of reuptake inhibitors on
brain and platelet uptake have indicated that most agents
bring about similar declines in central and peripheral
transport. The special utility of platelet 5-HT, when used in
this manner, is underlined by a study showing a significant
effect of long-term low-dose paroxetine on mean levels of
monkey platelet 5-HT (30% reduction), despite the ab-
sence of a detectable (<2 ng/ml) plasma drug level (55).

We measured platelet 5-HT levels in 14 breast-feeding
mother-infant pairs before and after maternal treatment
with sertraline. The data reported here extend our previ-
ous report (28) of four infants (numbers 2, 4, 8, and 11) ex-
posed to sertraline through breast-feeding and permit a
reasonably definitive determination of sertraline’s effect
on 5-HT transport in both mothers and their nursing
infants.

Method

Subjects

The 19 breast-feeding mothers and infants who took part in the
study were referred to the Yale Postpartum Mood Disorders Clinic
by their psychiatrist, obstetrician-gynecologist, or midwife for the
evaluation and treatment of postpartum depression or for con-
sultation regarding the use of antidepressants during lactation. In
all cases, the women were counseled regarding the known risks
and benefits of receiving antidepressants during lactation; non-
pharmacologic treatments for their depression were also dis-
cussed. All of the mothers were married or in a stable cohabiting
relationship. Each mother’s significant other had knowledge of
her decision to breast-feed while taking sertraline, and a con-
certed effort was made to include each partner in this discussion.
The women were instructed to inform their infant’s pediatrician
of their decision to take sertraline during lactation. Written in-
formed consent was obtained from the mothers (mean age=32.2
years, SD=4.5) who agreed to participate in this study, which was
approved by the Human Investigation Committee of Yale Univer-
sity School of Medicine.

Study Group

Before the mothers began taking sertraline, 19 breast-feeding
mothers and their infants had blood drawn for determination of
whole blood 5-HT levels. The mothers of four infants decided
soon after the preexposure blood sampling to wean their infants
or to abstain from taking medication out of concern that even low
levels of sertraline might harm their infants. When the mothers
decided not to take medication, they were counseled regarding
the risks of untreated maternal depression and offered a referral
for appropriate nonpharmacologic treatment. A fifth mother
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started sertraline treatment but was determined to be noncom-
pliant on the basis of an absence of plasma sertraline. All 19 pre-
exposure infant blood samples were included in an analysis of
possible age-related changes in whole blood 5-HT levels over the
first year of life.

Thirteen of the remaining mothers then began taking sertra-
line, 50 mg/day, while one began taking 25 mg/day. Each mother
was instructed to breast-feed her infant according to their pre-
ferred schedule. Postexposure blood sampling occurred 6 to 16
weeks after the mothers had started taking sertraline. The timing
of postexposure testing was dictated by whether the mother’s
clinical status required an increase in her sertraline dose. All pos-
texposure testing occurred at least 10 days after a change in ser-
traline dose in order to allow maternal plasma sertraline concen-
trations to reach a steady state. All blood samples were obtained
between 10:00 a.m. and 2:00 p.m., approximately 4–8 hours after
the mothers had taken their daily sertraline dose and 2–4 hours
after they had last nursed their infants.

At the mothers’ pre- and postexposure blood draws, approxi-
mately 5 ml of blood was collected into a tube containing dipotas-
sium EDTA by means of standard venipuncture techniques. At the
infants’ preexposure blood draws, approximately 150 µl of blood
was obtained with a heel or finger stick by means of a lancet with
a 2.2-mm puncture depth. Blood samples were collected into
capillary tubes containing dipotassium EDTA and transferred to
an associated capped vial. Three ml of blood was obtained for the
infants’ postexposure 5-HT and drug level determinations by us-
ing a 23-gauge winged infusion set and collected into a tube con-
taining dipotassium EDTA. Blood was kept at room temperature
and immediately transported to the research laboratory in which
duplicate or triplicate whole blood samples were removed for
storage at –70°C; portions were also sent for automated platelet
count (Hematology Laboratory, Yale–New Haven Hospital, New
Haven, Conn.).

5-HT and Sertraline Concentrations

Whole blood 5-HT levels were determined by means of high-
performance liquid chromatography with fluorometric detection
(56). Blood was prepared as previously described: antioxidants
and the internal standard N-methylserotonin were added to the
samples while they were thawing, perchloric acid was added after
thawing, and the sample was vigorously vortex mixed. After cen-
trifugation, the supernate was directly injected into the high-per-
formance liquid chromatography system. Specimens from given
mother-infant pairs were always examined in a single batch.
Whole blood 5-HT levels were determined for 250-µl samples ob-
tained by venipuncture with within-day and day-to-day coeffi-
cients of variation of 3.0%–4.6% and 3.0%–5.9%, respectively. In
replicate heel stick or finger stick blood specimens (of 25 µl), 5-HT
levels were determined with within-day coefficients of variation
of 1.2%–8.8%. In a comparison of venipuncture and finger stick
blood sampling in three adult comparison subjects, similar re-
sults were seen (mean absolute difference=3.5%, group mean dif-
ference=0.4%). It should be noted that since more than 99% of
blood 5-HT is found within the platelets, whole blood 5-HT con-
centrations (ng/ml) reflect platelet levels and can also be ex-
pressed on a per-platelet (ng/109 platelets) basis (56).

Plasma sertraline and desmethylsertraline levels were deter-
mined by using reversed-phase, high-performance liquid chro-
matography employing solvent extraction and micro back-ex-
traction. After addition of the internal standard, an aliquot of
plasma was alkalinized and extracted with hexane containing 2%
isoamyl alcohol. The solvent was separated and back-extracted
with 0.1 ml of 0.1 M hydrochloric acid. After centrifugation, the
aqueous phase was submitted to high-performance liquid chro-
matography on a C18 reversed-phase column and eluted with a
pH 4.5 phosphate-buffered mobile phase containing 33% aceto-

nitrile and 2% triethylamine. Primary standards in plasma and
comparison samples were carried through the entire procedure.
Imipramine was found to be superior to a sertraline analog ob-
tained from the manufacturer as an internal standard. Within-
day and day-to-day coefficients of variation were, respectively, 4%
and 8% at 25 ng/ml and 7% and 8% at 5 ng/ml for sertraline and
6% and 11% at 25 ng/ml and 10% and 17% at 5 ng/ml for des-
methylsertraline. The limit of quantitation for sertraline was de-
fined as the concentration of the lowest standard (2.5 ng/ml); this
concentration was at or near the limit of detection in biological
fluids. A similarly defined limit of quantitation for desmethyl-
sertraline was 5 ng/ml. Although certain data analyses were per-
formed with the observed metabolite concentrations, drug and
metabolite plasma levels were not summed owing to the substan-
tially lower reported activity of desmethylsertraline (57).

Statistical Analysis

To compare changes in pre- and postexposure 5-HT levels be-
tween mothers and infants, a mixed-effects repeated measures
analysis with unstructured variance-covariance was performed
by using PROC MIXED in SAS (58). A cluster in that analysis con-
sisted of the pre- and postmeasurements for a mother-infant pair.
This design allowed simultaneous tests of mother and infant ef-
fects, of pre- and posteffects, and of the interaction between time
(pre- and postexposure) and group (mother and infant). A signif-
icant interaction meant that the change in pre- versus postexpo-
sure 5-HT levels was significantly different in mothers compared
to the change in infants. Individual comparisons could then be
performed for mothers and for infants to test whether the mean
change was significantly different from zero in either group. Pear-
son’s correlations were performed to explore possible relation-
ships between the variables of interest.

Results

Exposure data for 14 mother-infant pairs, including the
mother’s dose of sertraline, the frequency of breast-feed-
ing, the infant’s age at pre- and postexposure sampling,
and maternal and infant plasma sertraline and desmethyl-
sertraline levels are given in Table 1. In all but one case, the
mothers began taking sertraline within 24 hours of the
preexposure blood sampling. One mother (number 1) did
not begin taking sertraline until 7 weeks after the preexpo-
sure blood sampling. At the time of postexposure sam-
pling, the mothers were receiving 25 mg (N=1), 50 mg (N=
6), 100 mg (N=5), 150 mg (N=1), and 200 mg (N=1) of ser-
traline per day. The mean ages for the infants at the times
of preexposure and postexposure sampling were 17.3
weeks (SD=15.8) and 26.3 weeks (SD=14.7), respectively.
Six infants (numbers 4–7, 11, 12) were less than 3 months
of age and exclusively breast-fed when their mothers be-
gan taking sertraline. These infants remained exclusively
breast-fed throughout the course of the study. No infant
experienced any adverse effects or behavioral changes
that appeared to be related to sertraline exposure.

Plasma sertraline and desmethylsertraline levels were
obtained for 13 of 14 mothers and 11 of 14 infants. Mean
maternal plasma concentrations of sertraline and desme-
thylsertraline were 30.7 ng/ml (SD=15.3) and 45.3 ng/ml
(SD=19.6), respectively. All 11 infants had plasma sertra-
line and desmethylsertraline levels that were <2.5 ng/ml
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and <5.0 ng/ml, respectively. Desmethylsertraline and ser-
traline levels in the mothers were highly intercorrelated
(Pearson’s r=0.72, N=12, p=0.008).

Mean maternal pre- and postexposure 5-HT levels were
158.7 ng/ml (SD=63.8) and 18.7 ng/ml (SD=10.3), respec-
tively (Table 1), whereas the mean infant postexposure 5-

HT concentration was similar to the mean preexposure
concentration (mean=227.0 ng/ml, SD=100.1, versus
mean=223.7 ng/ml, SD=93.0). Repeated measures analysis
using PROC MIXED (58) with two within-cluster factors of
group (mother versus infant) and time (pre- versus post-
exposure) revealed a significant decrease in maternal
whole blood 5-HT levels (F=84.2, df=1, 13, p<0.0001), no
significant change in infant whole blood 5-HT levels (F=
0.1, df=1, 13, p=0.77), and a significant interaction of
group and time (F=73.5, df=1, 13, p<0.0001) (Figure 1).

Individual declines in maternal 5-HT levels ranged from
70% to 96% (postexposure levels were 30% to 4% of base-
line). Intraindividual changes in infant platelet 5-HT levels
ranged from –22% to +25%; the absolute pre- to postexpo-
sure mean change was 11% (SD=9). Given the coefficient
of variation for the analytical determination and the
expected biological variability, the mean absolute change
in the infant group is reasonable. Similar group mean
changes were seen in both maternal and infant groups
when the data were expressed as ng/109 platelets. There
were no significant changes in platelet counts between
pre- and postexposure samples in either the mother (t=
0.49, df=13, p=0.63) or infant (t=–0.62, df=13, p=0.55)
groups. When the relationship between infant ages and
baseline 5-HT levels was examined in the 19 infants who
had preexposure 5-HT level determinations, no correla-
tion was seen (Pearson’s r=–0.008, N=19, p=0.83).

Exploratory analysis of the data revealed few substantial
correlations between the variables of infant age, frequency
of nursing, length of exposure, maternal dose, maternal
and infant plasma sertraline and desmethylsertraline lev-
els, and maternal and infant postexposure 5-HT expressed
as a percentage of 5-HT (postexposure/preexposure 5-

TABLE 1. Mother’s Sertraline Dose, Frequency of Nursing, Plasma Drug Levels, and Whole Blood Serotonin (5-HT) Levels in
14 Mother-Infant Pairs

Mother/
Infant Pair

Maternal Daily 
Dose (mg/day)

Frequency of
Nursing (times/day)

Infant Age (weeks) Maternal Plasma Sertraline Level (ng/ml)

Preexposure Postexposure Sertraline Desmethylsertraline
1 25 3–4 7a 21 7 12
2 50 4–5 27 36 10 20
3 50 5–6 45 53 49 58
4 50 7–8b 11 19 48 65
5 50 7–8b 4 13 38 45
6 50 7–8b 3 13 37c —d

7 50 7–8b 2 8 —e —e

8 100 3–4 49 56 21 37
9 100 3–4 20 26 21 26
10 100 6–7 13 20 27 70
11 100 7–8b 2 14 31 46
12 100 7–8b 6 22 16 41
13 150 5–6 22 30 39 74
14 200 1–2 31 37 55 49
Mean 83.9 5.6 17.3 26.3 30.7 45.3
SD 47.6 2.0 15.8 14.7 15.3 19.6
a Mother started taking sertraline 7 weeks after preexposure 5-HT measurement.
b Infant was breast-fed exclusively.
c Obtained from a commercial laboratory (coefficient of variation=7%–8%).
d Not available owing to an inferring peak.
e No blood sample obtained.
f Significant interaction of group and time (repeated measures analysis: F=73.5, df=1, 13, p<0.0001).

FIGURE 1. Infant and Maternal Serotonin (5-HT) Levels-
Before and After Exposure to Sertralinea

a The mothers were taking sertraline doses of 25–200 mg/day. The
infants were exposed to sertraline through maternal breast milk
but did not experience a significant blockade of 5-HT transport.
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HT). The correlative analyses were not corrected for the
number (N=40) of correlations performed. Of the ob-
served correlations, only those between infant age and fre-
quency of nursing (r=–0.73, N=14, p=0.003) and between
maternal plasma sertraline and desmethylsertraline con-
centrations (r=0.72, N=12, p=0.008) were significant with
any degree of Bonferroni correction.

To follow up on a possible relationship between mater-
nal sertraline dose and infant postexposure/preexposure
5-HT ratio (Pearson’s r=0.58, N=14, uncorrected p=0.03),
the infants were dichotomized (N=7 and N=7) on the basis
of maternal sertraline dose (25 or 50 mg/day versus ≥100
mg/day). A biserial Pearson’s correlation revealed a corre-
lation (r=–0.50, N=14, p=0.07) with mean infant postexpo-
sure/preexposure 5-HT ratio of 9.4% (SD=13) and –4.4%
(SD=12) in the lower dose and higher dose groups, respec-
tively. A Student’s t test found no significant between-
group difference in mean postexposure/preexposure 5-
HT ratio (t=2.06, df=12, p=0.06). In addition, when the in-
fants were dichotomized on the basis of those who were
exclusively breast-fed (N=6), the postexposure/preexpo-
sure 5-HT ratio for the exclusively breast-fed infants
(mean=107, SD=11) was similar to that of the eight infants
who were receiving additional forms of nutrition (mean=
100, SD=16).

Discussion

As expected, consistent marked declines in maternal
platelet 5-HT concentrations were seen in the mothers
treated with the SSRI sertraline. The observed individual
reductions of 70%–96% were in the range typically seen
(46–52). In contrast, mean infant platelet 5-HT levels
showed little change (2.5%) after exposure to sertraline

through breast milk; changes in individual infants ranged
from –22% to +25%. There was some suggestion that the
infants of the mothers receiving sertraline doses of 100 mg
or more per day may have been more likely to show some
decrease in platelet 5-HT levels. However, the absence of a
relationship between maternal plasma sertraline levels
and infant change in 5-HT with exposure and the small
magnitude of the change (–4.4%) seen in the higher dose
group indicates that this effect was negligible. In addition,
our analysis of the infants who would be considered to
have received the greatest sertraline exposure on the basis
of the frequency of breast-feeding and their age at the start
of the study (those who were exclusively breast-fed and
youngest) actually had a slightly higher mean postexpo-
sure 5-HT level (expressed as percentage of preexposure
level) than the other infants. (All but one of the exclusively
breast-fed infants was 6 weeks old or younger at the start
of the study; this is a period of relative immaturity of he-
patic metabolism [59] and renal drug excretion [60].)

Thus, it appears that at typical clinical doses, sertraline
administered to mothers usually has a negligible effect on
platelet 5-HT transport even in young, exclusively breast-
fed infants. The usual absence of a discernible effect on in-
fant platelet 5-HT transport is consistent with the rela-
tively low levels of sertraline observed in infant plasma.
However, it should be noted that the maximum decline in
platelet 5-HT of –22% seen in one infant (number 14) for
whom we could not obtain a drug level is conceivably con-
sistent with the drug effect caused by a 2–3 ng/ml infant
plasma sertraline level (compare this 22% reduction in
platelet 5-HT to the 70% decline in mother number 1, who
had a plasma drug level of 7 ng/ml).

Maternal Whole Blood 5-HT Level Infant Whole Blood 5-HT Level
Preexposure

(ng/ml)
Postexposure

(ng/ml)
Postexposure/

Preexposure × 100
Preexposure

(ng/ml)
Postexposure

(ng/ml)
Postexposure/

Preexposure × 100
Infant Plasma Sertraline Level (ng/ml)

Sertraline Desmethylsertraline
97 29 29.9 <2.5 <2.5 206 250 121.4

221 36 16.3 <2.5 <5.0 198 187 94.4
64 9 14.1 <2.5 <2.5 120 146 121.7

214 17 7.9 <2.5 <5.0 401 501 124.9
53 2 3.8 <2.5 <5.0 105 99 94.3

123 15 12.2 —e —e 267 267 100.0
121 11 9.1 —e —e 97 106 109.3
166 17 10.2 <2.5 <5.0 228 200 87.7
284 40 14.1 <2.5 <2.5 337 292 86.6
138 20 14.5 <2.5 <5.0 183 183 100.0
179 15 8.4 <2.5 <5.0 232 239 103.0
179 16 8.9 <2.5 <2.5 231 255 110.4
182 13 7.1 <2.5 <2.5 165 171 103.6
201 22 10.9 —d —d 362 282 77.9
158.7f 18.7f 12.0 — — 223.7f 227.0f 102.5
63.8 10.3 6.2 — — 93.0 100.1 14.0
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Several aspects of using platelet 5-HT levels as a mea-
sure of 5-HT transporter inhibition deserve comment.
First, based on the absence of an interindividual correla-
tion between age and 5-HT level, it is doubtful that much
age-related intraindividual drift occurred in infant 5-HT
levels over the 6–14-week period between pre- and postex-
posure sampling. Second, although 5-HT is taken up into
platelets throughout its life in the plasma, little efflux oc-
curs until the end of the platelet’s lifespan (of ∼ 10 days).
The resulting long half-life of platelet 5-HT (estimated to
be ∼ 5 days) (61) leads to the measure’s relatively slow re-
sponse to changes in 5-HT uptake blockade. Thus, steady-
state platelet 5-HT levels can be viewed as an integrated
measure of transporter activity. The use of platelet 5-HT
levels in this manner assumes that the mean platelet expo-
sure to free plasma 5-HT does not change appreciably be-
tween conditions. Finally, although the relevant data are
relatively sparse, animal studies (47, 53, 54) strongly sug-
gest that equivalent levels of uptake blockade occur pe-
ripherally (in platelets) and centrally (at neuronal and glial
uptake sites). Combining neuroimaging techniques for as-
sessing central transporter availability (62) with platelet 5-
HT measures may provide a route for better establishing
the relationship between the peripheral and central block-
ade occurring during SSRI administration.

Although one cannot be certain that the absolute levels
of inhibition seen peripherally can be extrapolated to cen-
tral uptake inhibition, this seems likely. It appears quite
probable that the relative amount of platelet blockade
seen here in the mother and infant groups is highly related
to the relative amounts of transporter inhibition occurring
centrally in the two groups (47, 53, 54). In summary, it ap-
pears that mothers receiving sertraline who breast-feed do
not typically subject their infants to drug levels that appre-
ciably affect infant 5-HT transport. In most cases, the ef-
fects on infant uptake are negligible; the effects that may
occur in infants appear substantially smaller than the ef-
fects seen on maternal uptake. Additional research is
needed to more definitely establish the safety of sertraline
during breast-feeding and to determine whether all SSRIs
display a similar (usually negligible) effect on infant
uptake.
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