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ABSTRACT
In recent years, there has been uncertainty concerning the asso-

ciation of inappropriate gonadotropin secretion (high LH and normal
FSH) and the polycystic ovary syndrome (PCOS). In the present
study, we ascertained the influence of body composition on LH pul-
satile parameters in 33 PCOS and 32 normal cycling (NC) women
across a wide range of body mass index (BMI, 19–42 kg/m2). Twenty
four-hour pulsatile parameters for serum LH (10-min sampling) and
pituitary gonadotropin responses to iv bolus GnRH (10 mg) were
evaluated. Fasting (0800 h) FSH and steroid hormone concentrations
and 24-h mean insulin levels were determined. Insulin sensitivity (SI)
was assessed by rapid iv glucose tolerance test in a subset of 28 PCOS
and 29 NC subjects.

Our results showed that BMI, an indicator of relative adiposity,
had a significant negative impact on 24-h mean LH pulse amplitude
(r 5 20.63, P , 0.001) and the peak increment of LH in response to
GnRH stimulation (r 5 20.41; P 5 0.02) for PCOS but not NC women.
In contrast, 24-h LH pulse frequency was uniformly increased (40%)
in PCOS as compared with NC women independent of BMI. In PCOS
women, the blunting of pulse amplitude with increasing BMI resulted
in a decline in 24-h mean LH levels (r 5 20.63, P , 0.001) and the

ratio of LH/FSH (r 5 20.44, P 5 0.02) not seen in NC. With BMI ,30
kg/m2, 24-h mean LH values for PCOS women were greater than the
normal range for NC in 95% (18/19) of cases, whereas 24-h LH levels
failed to discriminate PCOS from NC women in 43% (6/14) of obese
(BMI .30 kg/m2) PCOS women. Thus, the diagnostic value of LH
determinations is retained for PCOS women with BMI ,30 kg/m2. For
screening purposes, the mean of two LH values in samples collected
at 30-min intervals was found to have a discriminatory power equal
to that of the 24-h mean.

These findings suggest that 1) BMI negatively influences LH pulse
amplitude in PCOS women principally by an effect at the pituitary
level; 2) accelerated LH pulse frequency in PCOS women is not in-
fluenced by BMI and represents a basic component of hypothalamic
dysfunction in PCOS women; and 3) BMI does not influence go-
nadotropin secretion in normal cycling women. Thus assessments of
basal LH levels and the LH/FSH ratio in hyperandrogenic anovula-
tory women are clinically meaningful when BMI is taken into account.
Investigations to define the factor(s) that link adiposity and the at-
tenuation of LH pulse amplitude in PCOS women would add further
understanding of this complex neuroendocrine-metabolic disorder.
(J Clin Endocrinol Metab 82: 3728–3733, 1997)

IN 1970 we reported that inappropriate gonadotropin se-
cretion is associated with the classical form of polycystic

ovary syndrome (PCOS) (1). When compared with the fol-
licular phase of the normal menstrual cycle, women with
PCOS exhibit a disproportionately high LH secretion with
relatively constant low FSH secretion. Further, high levels of
LH, but not FSH, respond appropriately to the negative
feedback action of an infusion of 17b-estradiol (1). In a sub-
sequent study (15-min sampling/6 h), we demonstrated that
LH pulse amplitude was elevated, and pituitary LH sensi-
tivity to GnRH stimulation was remarkably heightened in
PCOS women (2). Based on these observations, we proposed
that a disturbance of hypothalamic regulation of pituitary
gonadotropin secretion may be causally related to the
chronic anovulation and abnormal ovarian steroidogenesis
in patients with PCOS (1–3). Numerous studies that followed
using a more frequent sampling interval (10 min) of varying
duration (6–12 h) generally confirmed the augmented LH

pulse amplitude in PCOS women as compared with the early
or mid follicular phase of the cycle (4–9). When the duration
of sampling was extended to a 24-h period, several studies
(10–13) disclosed an increased LH pulse frequency, suggest-
ing that an accelerated hypothalamic GnRH pulse generator
exists in PCOS women. Recently, Apter et al. showed that
adolescent girls with ovarian hyperandrogenism have in-
creased 24-h LH pulse frequency and amplitude (14) and
hyperinsulinemia (15). These observations collectively es-
tablish the association of PCOS with LH hypersecretion and
its peripubertal onset (16–18).

However, when basal LH measurements were used as
clinical markers of PCOS, a significant number of patients
failed to exhibit an elevated LH and hence LH/FSH ratio
(19–21). This issue prompted an NICHHD-sponsored con-
sensus conference on diagnostic criteria for PCOS in 1990,
and the recommendation that LH and the LH/FSH ratio are
not required for the diagnosis of PCOS (21). However, sev-
eral recent studies (22–26) confirmed and extended earlier
observations (27–30) that in women with PCOS there is a
negative influence of obesity on LH values. An important
question then arises: does adiposity suppress LH pulsatile
secretion in women with PCOS? Because these studies lack
sufficient intensity and/or duration of sampling to assess LH
pulse amplitude and frequency, we recently addressed this
issue by examining 24-h pulse parameters in obese and lean
PCOS women and body mass index (BMI)-matched controls
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(13). Although an unequivocal attenuation of LH pulse am-
plitude occurs in obese PCOS women, the relationship be-
tween LH pulsatility and adiposity across a spectrum of BMI
in PCOS women remains to be defined. We report here the
results of such an assessment with the aim of providing both
a clinical reference and a pathophysiological basis for the
heterogeneity of inappropriate gonadotropin secretion in
PCOS women.

Subjects and Methods
Subjects

Thirty three women with the diagnosis of PCOS and 32 women of
similar age and BMI with regular menstrual cyclicity (NC) were studied.
Data on these subjects has been presented in a previous study of leptin
levels in PCOS women (31). The age range of the subjects was 17–36 yr;
BMI ranged from 19–42 kg/m2. The diagnosis of PCOS was based on
perimenarcheal onset of oligomenorrhea, elevated serum levels of an-
drostenedione (A) and/or testosterone (T), and ultrasound evidence of
bilateral enlarged polycystic ovaries. All subjects were euglycemic, eu-
thyroid, and had normal PRL levels. They were nonsmokers and had not
been on any medications for at least 3 months before the study. In PCOS
subjects, late-onset congenital adrenal hyperplasia was excluded by a
normal 17-hydroxyprogesterone (17-OHP) level 60 min after an ACTH
stimulation test. The protocol for this study was approved by the Com-
mittee on Investigations Involving Human Subjects of the University of
California, San Diego (UCSD), and written informed consent was ob-
tained from each participant.

Procedures

Studies were conducted in regularly cycling controls during the early
follicular phase (days 2–5) of their menstrual cycle and in PCOS women
on a random day. In no case had recent ovulation occurred in PCOS
women as evidenced by retrospective measurement of serum proges-
terone levels on the day of the study. Subjects were admitted to the
General Clinical Research Center (GCRC) of the UCSD Medical Center
at 0700 h after an overnight fast. Blood samples were drawn through an
indwelling iv catheter every 10 min for 24-h beginning at 0800 h. Subjects
refrained from napping and drinking caffeinated beverages during the
study and received standard meals at 0800 h, 1200 h, and 1700 h and a
200-kcal snack at 2200 h. The total caloric content of meals was adjusted
to 30 kcal/kg body weight with a nutrient composition of 15% protein,
55% carbohydrate, and 30% fat and a caloric division of 1/5, 2/5, and
2/5 for breakfast, lunch, and dinner, respectively. Subjects were allowed
to sleep from 2300–0700 h. Serum LH concentrations were determined
at 10-min intervals, and concentrations of FSH, sex hormone binding
globulin (SHBG), and steroid hormones on 0800-h fasting samples. Se-
rum insulin and plasma glucose levels were measured hourly and at 30
min after each meal. Each individual’s samples were analyzed in the
same assay in duplicate. Pituitary responses to iv bolus GnRH (10 mg)
were determined at 1800 h after completion of the 24-h study. Blood
samples were obtained before (220, 210, and 0 min) and after (10, 20,
30, 40, 60, 90, 120, 150, and 180 min) GnRH administration. Serum LH
concentrations were determined on each sample.

Insulin sensitivity (SI) was assessed in a subset of 28 PCOS and 29
control subjects by a modified rapid iv glucose tolerance test (32). After
an overnight fast of 10 h, an iv line was established in each forearm, and
baseline samples were drawn at 210 and 0 min before administration
of an iv bolus of glucose (0.3 g/kg 50% dextrose) over 1 min in the
opposite arm. At 20 min after the glucose injection, an iv bolus of regular
insulin (0.03 units/kg for women with a BMI ,28 kg/m2 and 0.05
units/kg for those with a BMI .28 kg/m2) was injected over 20 sec, and
the line immediately flushed with saline. Blood samples were then
drawn at 2, 4, 8, 19, 22, 30, 40, 50, 70, 90, and 180 min. Plasma glucose
and serum insulin concentrations were determined for each sample.

Data analysis

SI was analyzed by the MINMOD computer program (copyright RN
Bergman) (32). LH pulsatile activity was analyzed using the Cluster

pulse detection algorithm (33). A cluster configuration of 2 3 1 and
t statistics of 2.1 3 2.1 were chosen to minimize false positive and false
negative errors. Dose-dependent intrasample variance was assessed by
employing a second-degree polynomial regression of sd as a function of
hormone concentration. Pulse number/24-h, mean pulse amplitude (the
difference in concentration between the preceding nadir and the pulse
peak), and 24-h mean concentration were determined for each subject.

Assays

Serum LH and FSH concentrations were measured by RIA with intra-
and interassay coefficients of variation (CVs), respectively, of 5.4% and
8.0% for LH and 3.0% and 4.6% for FSH. Serum insulin levels were
measured by a double-antibody RIA with an assay sensitivity of 15
pmol/L, and intra- and interassay CVs of 7% and 9%, respectively.
Plasma glucose concentrations were determined by the glucose oxidase
method (Yellow Springs Instrument Co., Yellow Springs, OH) with an
intraassay CV less than 2% and an interassay CV of 3%. SHBG was
measured by a time-resolved immunofluorometric assay (Delfia SHBG
kit; Wallac, Gaithersburg, MD) with intra- and interassay CVs of 7% and
9%, respectively. Serum concentrations of estrone (E1), estradiol (E2), A,
T, and 17-OHP were measured by established RIAs with intraassay CVs
less than 7%.

Statistical analyses

Non-Gaussian–distributed variables were log10 transformed to
achieve normality. This applied to insulin sensitivity, 24-h mean insulin
and LH levels, and 24-h mean LH pulse amplitude. Results for PCOS and
NC women were compared by group t tests. Relationships between
variables were sought by Pearson product-moment correlations and
stepwise multivariate linear regression analysis with forward selection.
When more than five correlations were performed, a protected P value
of 0.01 was used to reduce false positive assignment of significance to
no more than 1/100. Results are expressed as the mean 6 se. P , 0.05
was considered significant.

Results
Clinical and endocrine-metabolic characteristics

When compared with euandrogenic NC of similar age and
BMI, PCOS women displayed elevated (P , 0.0001) serum
17-OHP, A, T, and E1 levels (Table 1). Serum concentrations
of SHBG were decreased (P , 0.01), and the ratios of E1/
SHBG, E2/SHBG, and T/SHBG, reflecting nonprotein bound

TABLE 1. Clinical and endocrine-metabolic characteristics for NC
and PCOS women

NC (n 5 32) PCOS (n 5 33)

Age (yr) 28.2 6 0.9 25.9 6 1.0
BMI (kg/m2) 27.6 6 1.1 31.1 6 1.5
Body fat mass (%)a 35.8 6 2.7 40.0 6 2.8
17-OHP (nmol/L) 0.60 6 0.06 1.58 6 0.12b

A (nmol/L) 1.96 6 0.10 4.90 6 0.30b

T (nmol/L) 0.63 6 0.04 1.72 6 0.13b

E1 (pmol/L) 103 6 11 185 6 12b

E2 (pmol/L) 147 6 19 152 6 8
SHBG (nmol/L) 40 6 3 27 6 2c

E1/SHBG ratio (3103) 3.07 6 0.38 8.95 6 1.13b

E2/SHBG ratio (3103) 4.4 6 0.7 7.1 6 0.7c

T/SHBG ratio (3102) 2.0 6 0.2 7.7 6 0.7c

Glucose (mmol/L)d 5.40 6 0.05 5.73 6 0.13c

Insulin (pmol/L)d 196 6 19 394 6 55b

Insulin sensitivitye 3.33 6 0.51 1.660 6 0.32c

Values are the mean 6 SE.
a Subset (PCOS: n 5 14, NC: n 5 17).
b P , 0.0001 vs. NC.
c P , 0.01 vs. NC.
d Values are 24-h means.
e Units: 31024/min mU/ml; subset (PCOS: n 5 28, NC: n 5 29).
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steroid levels, were increased (P , 0.01) in PCOS women.
PCOS women displayed 2-fold elevations (P , 0.0001) of
24-h mean insulin levels, increased 24-h mean glucose levels
(P , 0.02), and a 50% reduction in SI (P , 0.01).

Gonadotropin levels and 24-h LH pulsatility parameters

Twenty four-hour LH pulse frequency was accelerated by
'40% (P , 0.0001) in the PCOS group as compared with the
NC group (Table 2). This was accompanied by an 80% ele-
vation (P , 0.001) of 24-h mean LH pulse amplitude and
2-fold higher (P , 0.0001) 24-h mean LH levels. FSH levels
for PCOS women did not differ from NC. Thus, the aug-
mentation of LH levels alone accounted for a 2.6-fold higher
(P , 0.001) LH/FSH ratio in the PCOS group. Pituitary LH
sensitivity was enhanced in PCOS women as evidenced by
a 3-fold greater peak increment (P , 0.0001) of LH in PCOS
than in NC women in response to GnRH (10 mg bolus)
stimulation.

Influence of BMI on LH pulsatility parameters

The relationships of LH pulsatility features with BMI for
PCOS and NC women are shown in Fig. 1. Twenty four-hour
LH pulse frequency was uniformly elevated in PCOS as
compared with NC women independent of BMI, with min-
imal overlap between the two groups. In contrast, mean LH
pulse amplitude for PCOS but not NC women was inversely
dependent on BMI (r 5 20.63, P , 0.001). At a BMI of 20
kg/m2, mean LH pulse amplitude was elevated '2.5-fold in
PCOS women. Thereafter, LH pulse amplitude decreased

with increasing BMI. This relationship was continuous until
BMI reached 40 kg/m2, when LH pulse amplitude for PCOS
women became indistinguishable from that of NC women.

Accelerated pulse frequency and elevated pulse amplitude
resulted in 3-fold higher 24-h mean LH levels in PCOS
women with low BMI. The BMI-dependent blunting of pulse
amplitude resulted in a decline in 24-h mean LH levels for
PCOS women with increasing BMI (r 5 20.63, P , 0.001), not
seen in NC women (Fig. 1). Using a BMI of 30 kg/m2 as a
reference point, 24-h mean LH levels for PCOS women with
BMI #30 kg/m2 overlapped with the 95% confidence inter-
val for NC women in only 5% (1/19) of cases, whereas 43%
(6/14) of PCOS women with BMI .30 kg/m2 were within the
95% confidence interval. The ability to discriminate PCOS
from NC women on the basis of LH measurements using
single 0800-h values and the mean of the two values at 0800 h
and 0830 h was also evaluated. As shown in Table 3, although
a single measurement of LH was not as effective as the 24-h
mean in distinguishing PCOS from NC women, the mean of
two samples drawn at 30-min intervals had a discriminatory
power equivalent to that of the 24-h mean.

The peak increment of LH in response to GnRH (10 mg
bolus) stimulation was negatively correlated to BMI (r 5
20.41; P 5 0.02) for PCOS, but not NC women (Fig. 2). FSH
levels did not relate to BMI for either PCOS or NC women,
whereas the ratio of LH/FSH was negatively correlated with
BMI for PCOS women only (r 5 20.44; P 5 0.02) (Fig. 3).

Relationship of LH pulsatility parameters with steroid
hormone and insulin levels and SI

Levels of 17-OHP for PCOS but not NC women were
positively related to 24-h mean LH levels (r 5 0.52, P 5 0.006)
and pulse amplitude (r 5 0.52, P 5 0.007), independent of
BMI. Twenty four-hour mean LH levels, mean pulse ampli-
tude, and pulse frequency were not related to serum con-
centrations of A, T, E

1
, E2 or the ratios of T/SHBG, E1/SHBG,

or E2/SHBG for either PCOS or NC women.
Both 24-h mean LH levels and pulse amplitude for PCOS

but not NC women were related positively with SI (r 5 0.49,
P 5 0.009 and r 5 0.52, P 5 0.005, respectively) and inversely
with 24-h mean insulin levels (r 5 20.56, P 5 0.001 and r 5

FIG. 1. Regression of BMI for PCOS (F) and NC (E) women against LH pulse frequency (PCOS and NC: P 5 NS), LH pulse amplitude (PCOS:
r 5 20.63; P , 0.001; NC: P 5 NS), and 24-h mean LH levels (PCOS: r 5 20.63; P , 0.001; NC: P 5 NS). Values for LH pulse amplitude and
24-h mean are log10 transformed. Shaded area represents 95% confidence interval for NC (frequency: 11–22 pulses/24 h; amplitude: 2.6–9.2
IU/L; 24-h mean: 6.1–18.2 IU/L).

TABLE 2. Twenty four-hour mean (6SE) serum LH levels and
pulsatility characteristics in PCOS and NC women

NC (n 5 32) PCOS (n 5 33)

LH 24-h mean (IU/L) 11.1 6 0.6 24.3 6 1.9a

Pulse frequency (#/24-h) 16.5 6 0.5 22.8 6 0.6a

Mean amplitude (IU/L) 5.11 6 0.3 9.12 6 1.08b

LH peak response to GnRH 44.4 6 3.2 117.8 6 12.3a

FSH (IU/L) 11.2 6 0.5 10.3 6 0.6
LH/FSH ratio 1.1 6 0.1 2.6 6 0.3b

a P , 0.0001 vs. NC.
b P , 0.001 vs. NC.
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20.52, P 5 0.003, respectively). Not unexpectedly, stepwise
regression analyses indicated these relationships were de-
pendent on the influence of BMI on both SI (r 5 20.70, P ,
0.0001) and insulin levels (r 5 0.80, P , 0.0001) (Fig. 4).

Discussion

In the present cross-sectional study, we evaluated the issue
of inappropriate gonadotropin secretion and its heterogene-
ity among patients with PCOS. Assessment of the impact of
BMI on 24-h LH pulse parameters, 24-h mean LH levels,
pituitary responses to GnRH, and LH/FSH ratios were made
in hyperandrogenic anovulatory women with PCOS and
euandrogenic women with normal menstrual cyclicity (NC).
The major findings of this study were: 1) LH pulse amplitude,
24-h mean LH levels, and LH secretion in response to GnRH
varied negatively with BMI in PCOS women; 2) LH pulse
frequency for PCOS women was uniformly increased inde-
pendent of BMI; 3) the mean of two LH values in samples
collected at a 30-min interval has a discriminatory power for
PCOS and NC women equal to that of the 24-h mean (95%
of cases with BMI,30 kg/m2); and 4) the BMI-related
changes seen in PCOS women were not found in euandro-
genic cycling women, a finding consistent with previous
reports (for review, see Ref. 34).

The blunting effect of BMI on LH pulse amplitude in PCOS
women (r 5 20.63, P , 0.001) may explain the heterogeneity
of inappropriate gonadotropin secretion observed in previ-
ous studies (19–21), in which the effect of BMI was not
accounted for. The present study showed that at a BMI of 20
kg/m2 mean LH pulse amplitude was elevated '2.5-fold in

PCOS women from that of NC women. Thereafter, LH pulse
amplitude decreased progressively and became indistin-
guishable from that of NC women when BMI reached 40
kg/m2 (Fig. 1). This BMI-dependent blunting of LH pulse
amplitude in PCOS women was accompanied by a parallel
attenuation of pituitary LH sensitivity to GnRH stimulation
(Fig. 2). These findings suggest that factors associated with
obesity exert an inhibitory effect on endogenous GnRH ac-
tion at the level of the pituitary and are operative selectively
in PCOS women, but not in normal cycling women.

The link between adiposity and blunting of pituitary LH
responses to GnRH in PCOS women is unknown. In this
study, LH levels and pulse amplitude for PCOS women were
inversely related to both 24-h insulin levels and the degree
of insulin resistance, however these relationships were not
independent of the strong influence of BMI based on regres-
sion analyses. It is recognized that multiple interdependent
interactions may not be accurately dissected by regression
analyses. Thus, a negative influence of hyperinsulinemia and
insulin resistance on LH levels in PCOS women cannot be
categorically excluded. However, LH levels in PCOS women
were not altered during insulin infusion (35), after suppres-
sion of insulin levels by diazoxide (36), or lowering of insulin
after weight-loss (37, 38). Moreover, most (39–42), but not all
(43), studies using metformin or troglitazone have shown

FIG. 3. Regression of BMI for PCOS (F) and NC (E) women against
ratio of LH/FSH (PCOS: r 5 20.44, P 5 0.02; NC: P 5 NS). Shaded
area represents 95% confidence interval for NC women (0.4–1.85).

FIG. 4. Regression of BMI for PCOS (F) and NC (E) women against
insulin sensitivity (PCOS: r 5 20.63, P , 0.0002; NC: r 5 20.65, P 5
0.0002) and 24-h mean insulin levels (PCOS: r 5 0.80, P , 0.0001; NC:
r 5 0.73, P , 0.0001). Values for insulin sensitivity and 24-h mean
insulin levels are log10 transformed.

TABLE 3. Power of LH values to discriminate PCOS from NC
using single samples, mean of two samples collected at 30-min
intervals, and 24-h mean (10-min sampling interval)

Sample frequency BMI # 30 kg/m2

(19/33) (%)a
BMI . 30 kg/m2

(14/33) (%)

Single value (0800 h) 84 50
Mean of two samples (0800 and

0830 h)
95 64

24-h mean (10-min interval) 95 57
a Percent of PCOS subjects with LH values greater than the 95%

confidence interval for NC.

FIG. 2. Regression of BMI against LH peak levels in response to
GnRH for PCOS (F) and NC (E) women (PCOS: r 5 20.41, P 5 0.03;
NC: P 5 NS). Shaded area represents 95% confidence interval for NC
women (9–80 IU/L).
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reduced LH levels in conjunction with suppression of insulin
levels in PCOS women, suggesting an enhancing influence of
insulin on LH secretion. None of the cited studies identified
an inverse relationship between insulin and LH levels. Thus,
it is unlikely that insulin serves as a link between adiposity
and blunting of LH pulse amplitude and pituitary LH re-
sponses to GnRH.

The increase (40%) in 24-h LH pulse frequency was rela-
tively uniform in PCOS women independent of BMI (Fig. 1).
Because LH pulse frequency in NC women was also not
influenced by increasing BMI, these observations suggest
that factors associated with adiposity, including leptin (31,
44–46), have no discernible effect on hypothalamic control of
GnRH pulse frequency. Thus, as previously proposed (3,
10–14), our present data indicate that the accelerated GnRH
pulse generator represents a basic neuroendocrine aberration
in PCOS women. Slowing of LH pulse frequency with low-
ering of LH levels were found in PCOS women when studies
were performed following spontaneous ovulation, and in
response to exogenous progestin-induced withdrawal bleed-
ing in PCOS women (47–49). Under these circumstances,
hypothalamic opioidergic tone is increased by the feedback
action of progesterone resulting in a decreased frequency of
the GnRH pulse generator, which can be reversed by nal-
oxone infusion (50, 51). Consequently, the endogenous neu-
roendocrine milieu is desynchronized, and LH levels are
reduced contributing, in part, to the artifact of disparate
reports of inappropriate gonadotropin secretion in PCOS
women (19–21).

Because 24-h mean LH levels for both PCOS and NC
women are highly dependent on the combined effects of
pulse frequency and amplitude (52), accelerated pulse fre-
quency together with elevated LH pulse amplitude resulted
in 3-fold higher 24-h mean LH levels in PCOS women with
low BMI. The blunting of LH pulse amplitude with increas-
ing BMI resulted in a parallel decline in 24-h mean LH levels
in PCOS women not observed in NC women. In this study,
95% of PCOS women with BMI #30 kg/m2 had 24-h mean
LH levels greater than the 95% confidence interval for NC
women, whereas LH levels failed to discriminate PCOS from
NC women in 43% of obese subjects (BMI .30 kg/m2) (Fig.
1). Of clinical significance, we found that the mean of two LH
values in samples collected at a 30-min interval, but not a
single determination, had a discriminatory power equal to
that of the 24-h mean LH value (53). FSH levels for PCOS
women were not influenced by BMI, thus the decline of
LH/FSH ratio with increasing adiposity (r 5 20.44, P 5 0.02)
was expected (Fig. 3). Taken together, these findings suggest
that elevated LH levels will not be consistently disclosed in
PCOS women with BMI greater than 30 kg/m2. However, we
propose that measurements of LH and FSH remain clinically
meaningful if the negative influence of BMI/adiposity is
taken into account. Confirmation of our findings by studying
a larger number of subjects may generate a specific reference
point for BMI or adiposity to further define the usefulness of
LH levels and LH/FSH ratios as markers for PCOS women.

We conclude that 1) BMI/adiposity negatively influences
LH pulse amplitude in PCOS women principally by an effect
at the pituitary level; 2) accelerated LH pulse frequency in
PCOS women is not influenced by BMI and is a defining

pathophysiology of hypothalamic dysfunction in PCOS
women; and 3) BMI does not influence gonadotropin secre-
tion in normal cycling women. Thus assessments of basal LH
levels and the LH/FSH ratio in hyperandrogenic anovula-
tory women are clinically meaningful when BMI is taken into
account. Investigations to define the factor(s) that link adi-
posity and the attenuation of LH pulse amplitude in PCOS
women would add further understanding of this complex
neuroendocrine-metabolic disorder.

Addendum

During the revision process of our manuscript Taylor et al.
(J Clin Endocrinol Metab. 82:2248–2256, 1997) reported on
gonadotropin secretion across a wide spectrum of BMI in
PCOS women with similar results; elevated LH pulse fre-
quency in PCOS women independent of BMI and a blunting
of LH pulse amplitude and integrated levels with increasing
adiposity. In contrast to our results, a similar effect of adi-
posity on LH secretion was seen in normal cycling women.
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