
Risk of Leukemia After 
Platinum-Based Chemotherapy for

Ovarian Cancer
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Platinum-based chemotherapy increases the risk of sec-
ondary leukemia. Nevertheless, the substantial benefit that plat-
inum-based treatment offers patients with advanced disease out-

weighs the relatively small excess risk of leukemia.

Source: Travis LB, et al. N Engl J Med 1999;340:351-357.

Platinum-based chemotherapy is the standard postopera-
tive treatment for most patients with epithelial ovarian cancer.

Although there is extensive information regarding the risk of
leukemia after chemotherapy for ovarian cancer, it principally
relates to alkylating-agent chemotherapy. Except for case reports,
there has been no large-scale study of the risk of leukemia in associ-
ation with platinum-based chemotherapy. Travis and colleagues
have conducted a case-control study of secondary leukemia in a
population-based cohort of 28,971 women in North America and
Europe who had received a diagnosis of invasive ovarian cancer
between 1980 and 1993. Leukemia developed after the administra-
tion of platinum-based therapy in 96 women. These women were
matched to 272 control patients. The type, cumulative dose, and
duration of chemotherapy and the dose of radiation delivered to
active bone marrow were compared in the two groups. Among the
women who received platinum-based combination chemotherapy
for ovarian cancer, the relative risk of leukemia was 4.0. The rela-
tive risks for treatment with carboplatin and for treatment with cis-
platin were 6.5 and 3.3, respectively. 

Travis et al found evidence of a dose-response relation, with rel-
ative risks reaching 7.6 at doses of 1000 mg or more of platinum.
Radiotherapy without chemotherapy did not increase the risk of
leukemia. Travis et al conclude that platinum-based treatment of
ovarian cancer increases the risk of secondary leukemia. However,
they found that the substantial benefit that platinum-based treat-
ment offers patients with advanced disease outweighs the relatively
small excess risk of leukemia.
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■ COMMENT BY DAVID M. GERSHENSON, MD 
Platinum-based chemotherapy is the mainstay of post-

operative treatment for the majority of patients with
epithelial ovarian cancer. In the United States, the stan-
dard practice is to advise this therapy for all such patients,
except those with low-risk, early-stage disease. For sever-
al years, we have known that alkylating agent chemother-
apy-standard treatment for ovarian cancer is particularly
associated with an increased risk of secondary leukemia.
Certain drugs are more likely to lead to secondary acute
nonlymphocytic leukemia than are others. For example,
prior studies have indicated, for instance, that melphalan
is more leukemogenic than cyclophosphamide. We know
that, by its mechanism action of producing intrastrand and
interstrand cross-links, platinum drugs function much like
alkylating agents. Both carboplatin and cisplatin were
found to be associated with an increased risk of leukemia.
Intuitively, it makes sense that carboplatin was more
leukemogenic than cisplatin since its effects are much
more pronounced on the bone marrow. And the same
trend has held, namely, that cumulative dose and duration
appear to influence the degree of risk.  It is important to
note that Travis et al have placed their results in the proper
context—the substantial benefit of platinum-based
chemotherapy far outweighs the small excess risk of
leukemia. Nevertheless, this report will evoke anxiety
among ovarian cancer patients and their families.   ❖

Luteal Phase Deficiency and
Anovulation in 
Recreational Women 
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: In sedentary women, 90% of all menstrual
cycles were ovulatory, but in exercising women, only 45%
were ovulatory. Of the remainder, 43% of cycles demon-
strated luteal phase deficiency and 12% were anovulatory.

Source: De Souza MJ, et al. J Clin Endocrinol Metab
1998;83:4220-4232.

The purpose of this study was to determine men-
strual cycle characteristics in women participating in

moderate, recreational exercise who had regular menstru-
al cycle intervals. For three consecutive menstrual cycles,
subjects collected daily urine samples for analysis of folli-
cle stimulating hormone (FSH), estrone conjugates, preg-
nanediol-3-glucuronide, and creatinine. Urinary estrone is
a metabolite of and marker for estradiol. Pregnanediol is a
metabolite of and marker for progesterone. The 11 seden-
tary women and 24 recreational exercisers were similar in
age, weight, gynecologic age, and menstrual cycle length.
Despite regular menstrual cycle intervals of 28.8 days,
10% of sedentary women consistently had luteal phases
that were less than 10 days and associated with decreased
peak pregnanediol (< 3 mcg/mg creatinine). None of the
sedentary women had anovulatory cycles. In comparison,
recreational exercisers were more likely to display ovarian
compromise (55%) than to meet criteria for ovulation
(45%). In exercising women, energy availability was most
decreased in those with anovulatory cycles. Menstrual
interval was preserved in women with luteal phase defi-
ciency because follicular phase lengths were longer when
luteal phase durations were shorter. As a group, exercisers
ran 17 miles a week and participated in five hours of other
exercise weekly. 

■ COMMENT BY SARAH L. BERGA, MD
Is energy availability the prime regulator of reproduc-

tive function? At least two types of reproductive com-
promise are due to altered metabolism. Polycystic ovary
syndrome is associated with excessive energy efficiency
and a proclivity toward weight gain. In the absence of
insulin resistance, which is primarily a function of
excess weight, women with polycystic ovary morpholo-
gy remain ovulatory.1 Thus, too much energy availabili-
ty can lead to reproductive compromise and increase the
risk of diabetes in women with “thrifty metabolism.” 
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Most women who experience restricted energy avail-
ability develop reproductive compromise. The only excep-
tion might be women with polycystic ovary syndrome.
This study demonstrated that even when the menstrual
cycle interval is preserved, restricted energy availability
due to moderate running and recreational exercise can
compromise ovulatory function. This result is not entirely
unanticipated, but it is alarming. What should we tell
young women? Certainly, those attempting conception
might want to reduce or even cease recreational running
because the occurrence of regular cycles does not mean
that ovulatory function is sufficient to support implanta-
tion. What about those not immediately interested in preg-
nancy? It is even more difficult to know what to say. Does
luteal phase deficiency due to recreational exercise have
long-term deleterious consequences such as reduced bone
accretion? In a separate study, De Souza and associates
found no decrement in bone density as long as estrogen
levels were not diminished.2 Perhaps restricted energy
availability confers protection against cardiovascular dis-
ease and cancer by reducing the “stress” of oxidative
metabolism. If an exercising woman with regular menstru-
al cycles is not seeking pregnancy, it seems doubtful that
her reproductive status  would be an issue for the patient or
physician. Thus, most reproductive compromise in exer-
cising women is likely to escape clinical detection. Until
deleterious consequences are revealed, and in the absence
of oligomenorrhea or amenorrhea, it is prudent not to scare
women by advising against exercise.   ❖

References
1. Robinson S, et al. Clin Endocrinol (Oxf) 1993;

39:351-355.
2. De Souza MJ, et al. J Clin Endocrinol Metab

1997;82:2867-2876.

VBAC Success After 
Failure to Progress in 
the Second Stage
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Women have an excellent chance for a suc-
cessful vaginal birth after a prior cesarean delivery.

Source: Jongen VHWM, et al. Br J Obstet Gynaecol
1998;105:1079-1081.

To determine the likelihood of a vaginal
birth after a prior cesarean delivery (VBAC) per-

formed for delay in descent in the second stage of
labor, Jongen and colleagues performed a retrospec-
tive follow-up study of primiparous women who
delivered at a medical center in the Netherlands
between 1986 and 1998. Women were not included in
the study if they had a cesarean delivery early in the
second stage or because of a non-reassuring fetal
heart rate tracing. Of 132 women eligble for the
study, 29 had a repeat cesarean delivery while 103
elected to have a trial of labor. Eighty-two (80%)
were successful, while 21 (20%) required a second
cesarean delivery. Forty-one of 55 women (75%) who
had experienced a failed instrumental delivery during
their prior labor had a successful VBAC. One uterine
dehiscence occurred. No difference was noted in
mean birth weight between those patients who had an
elective cesarean delivery and those who underwent a
trial of labor.

Jongen et al conclude that women who had an arrest
of descent in the second stage of labor requiring a
cesarean section for their first delivery, including
women who had a failed instrumental vaginal delivery
birth, have an excellent chance for a successful vaginal
birth after a prior cesarean delivery.

■ COMMENT BY STEVEN G. GABBE, MD
This study from the Netherlands confirms several

earlier reports, namely, that women who have
required cesarean delivery for failure to progress after
reaching full dilatation have a higher probability of a
successful VBAC. Even women whose history
included a prior failed instrumental birth delivery had
a success rate of 75%. These findings are in conflict
with those of Hoskins and colleagues who reported a
13% success rate in women who required a cesarean
delivery at full dilatation.1 However, that group
included only 32 women. Hoskins et al did note that
women whose first cesarean delivery was performed
at 5 cm or less had a successful VBAC rate of 67%,
and those who were delivered by cesarean section at a
dilatation of 6-9 cm had a 69% success rate. Jongen et
al do not provide data on the difference in birth
weight between babies delivered by cesarean section
in the index pregnancy and those delivered after a
successful VBAC. Women who have required a
cesarean delivery after reaching full dilatation are
often reluctant to undergo a trial of labor. Despite this
fact, the study is very encouraging.   ❖

Reference
1. Hoskins IA, et al. Obstet Gynecol 1997;89:591-593.
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Estrogen Supplementation
Attenuates Glucocorticide
and Catecholamine
Responses to Mental Stress
in Perimenopausal Women
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Estrogen supplementation of hypoestrogenic
perimenopausal women attenuated blood pressure, cor-
tisol, and catecholamine responses to acute psychologi-
cal challenge.

Source: Komesaroff PA, et al. J Clin Endocrinol
Metab 1999;84:606-610.

The present study tested the hypothesis that
estradiol reduces cortisol and catecholamine

responses to stress. Twelve women within two years of
their last menses with hot flashes were designated as
being perimenopausal. Women with known cardiovascu-
lar disease, including hypertension, were excluded.
These women were then randomized to 12 weeks of
estradiol valerate, 2 mg daily by mouth, or placebo. Out-
come variables that were determined before and after
estradiol use included cortisol, adrenocorticotropic hor-
mone (ACTH), epinephrine, norepinephrine, blood pres-
sure, and heart rate. Estradiol levels rose from about 35
pg/mL to 250 pg/mL, which is well above physiological
levels. After estradiol supplementation, the increases in
both systolic and diastolic blood pressure in response to
mental stress were reduced, and cortisol, ACTH, epi-
nephrine, and norepinephrine responses were attenuated.

■ COMMENT BY SARAH L. BERGA, MD
There are several mechanisms by which estrogen pro-

tects against cardiovascular disease. One of these is
thought to be reduced endocrine and vascular reactivity
to psychological challenge. Indeed, estrogen exerts
direct effects upon the vessel wall and vasomotor tone.
Previous studies by Komesaroff and colleagues found
that estrogen supplementation of perimenopausal
women enhanced basal nitric oxide release from the ves-
sel wall and reduced norepinephrine-induced vasocon-
striction. In the present model, Komesaroff et al extend
their previous work by asking whether estrogen supple-
mentation alters cardiovascular and endocrine responses
to psychological challenge. 

The use of a challenge paradigm has advantages over

studies in which a given vasoconstrictor agent is directly
infused. Multiple factors regulate vasomotor tone and
cardiovascular reactivity, and psychological challenge is
thought to activate all or many of these mechanisms,
including cortisol and catecholamine release. Further,
basal endocrine and cardiovascular parameters do not
adequately reflect what happens when an individual is
confronted by the mundane trials of daily living. There-
fore, to better approximate what happens in response to
minor stress, Komesaroff et al used a psychological
challenge, performing difficult arithmetic tasks in a dis-
tracting milieu. 

Komesaroff et al found that estrogen administration
reduced cardiovascular and endocrine reactivity. They sug-
gested a direct link between reduced adrenal secretion and
reduced blood pressure during challenge. While their dis-
cussion focused on the implications of reduced endocrine
reactivity for cardiovascular risk, reduced cortisol and cat-
echolamine secretion in response to mundane challenges
could have other benefits as well. Another likely benefit of
reduced endocrine reactivity is a lower risk of depression
and dementia. Bone health is reduced by chronic glucocor-
ticoid elevations, even when the glucocorticoid exposure is
from an endogenous source. Chronic adrenal activation
leads to reproductive compromise and hypothalamic
hypothyroidism. Animal tests suggest that sustained
increases in endocrine reactivity accelerate the aging
process in general, possibly by increasing programmed
cell death (apoptosis). Obviously, it is impossible to rid
ones life of stress, so the prudent course is to take mea-
sures to reduce ones endocrine and cardiovascular reactivi-
ty to such pressures. While many of the ways to reduce
mental stress involve psychological mechanisms such as
“attitude readjustment” (in hypogonadal women at least),
one should ensure that estrogen levels are adequate. 

This study nicely demonstrates the profound effect of
estrogen administration upon cardiovascular and
endocrine reactivity, but, like all good studies, it raises
certain questions. As Komesaroff et al point out, the
effect of progestins in this model have not been deter-
mined. Perhaps more important, the effect of phyto-
estrogens, tamoxifen, or raloxifene upon these parame-
ters should be studied. Many women have chosen these
and other estrogen alternatives in the belief that their use
would confer the benefits of estrogen while reducing the
risk of breast cancer. Given that we are still engaged in
specifying the multiple mechanisms underlying the ben-
efits (and risks) of postmenopausal estrogen use, it is
impossible to know what to expect from the long-term
use of estrogen alternatives. However, the development
of investigative paradigms, such as the one in this study,
may well allow for informative comparisons that are less
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labor- and time-intensive than long-term, large-scale
epidemiological trials.   ❖

Latest Bone Data from the
Annual Meeting of the 
American Society for Bone
and Mineral Research
C O N F E R E N C E  C O V E R A G E

By Leon Speroff, MD

The reports at the annual meeting of the
American Society for Bone and Mineral Research

in December 1998 provide us with the latest data from
the on going studies of alendronate and raloxifene.

The effect of alendronate on osteoporosis-related
fractures was reported from the follow-up of 4432
women for an average of 4.2 years.1 A statistically sig-
nificant reduced risk of fracture was demonstrated
only in women with initial T-scores of -2.5 or less,
with 36% reduction in all fractures, and a 50% reduc-
tion in vertebral fractures. Calcium and vitamin D
supplementation with alendronate treatment had no
added effect as long as women have a minimal intake
of 800 mg daily. (See Table 1.)2

Table 1

Effect of Alendronate on 
Osteoporosis-Related Fractures

T-Score Vertebral Fractures All Fracture Fractures

Less than -2.5 0.50 (0.31-0.82) 0.64 (0.50-0.82)

-2.5 to-2.0 0.54 (0.28-1.04) 1.03 (0.77-1.38)

-2.0 to -1.6 0.82 (0.33-2.07) 1.14 (0.82-1.60)

Adapted from: Bonnick S, et al. 1998;http://www.asbmr.org.

There are two important interpretations of these data:
• Treatment obviously benefits women who already

have an osteoporotic low bone density or previous
vertebral fractures, meaning, women who already
have osteoporosis; and

• If alendronate benefits women who do not already
have osteoporosis, it will take more than four years
of treatment to observe the effect. This is a reason-
able prediction, based on the recognized positive
impact of alendronate on bone density.
The Early Postmenopausal Interventional Cohort

(EPIC) study indicated that over a four-year period,
alendronate and hormone therapy in the United States
produced similar bone density results.3 The greater
increase noted in Europe with hormone therapy proba-
bly reflects the use of 19-nortestosterone progestins,
which are known to have an additive effect on bone den-
sity when combined with estrogen. (See Table 2.)

Table 2

Results of the EPIC Study

Spine Hip

Placebo -2.65% -1.69%

Alendronate, 5 mg +3.78% +2.89%

E/P, USA 5.15 2.78

E/P, Europe 7.55 4.20

Adapted from: Ravn P, et al. 1998;http://www.asbmr.org.

Combining alendronate and hormone therapy pro-
duces an added gain in bone density. When women who
were already taking hormone therapy also received alen-
dronate (10 mg) for one year, the gain in bone density
ranged from 0.9% in the femoral neck to 2.6% in the
spine.4 In women with osteopenia, combined therapy
with alendronate 10 mg and 0.625 mg conjugated estro-
gens produced a 1-2% greater gain in bone density over
a two-year period of treatment.5 However, it is by no
means certain that these findings will translate into a dif-
ference in the incidence of fractures later in life. Indeed,
it is unlikely. There is a further theoretical concern that
oversuppression of resorption can ultimately yield more
brittle bones. This emphasizes the importance of long-
term follow-up studies with fracture outcomes. Unfortu-
nately, most bone studies end after about four years
when bone density differences are demonstrated.

Compliance with alendronate has been overestimat-
ed by the clinical trials. It is well-recognized that par-
ticipants in clinical trials are better motivated, better
supported, and perform better. In the Kaiser Perma-
nente Medical Care Program in California, about one-
third of patients had acid-related complaints and one in
eight required treatment.6 About 50% of patients do
not comply with instructions and about 50% discontin-
ue therapy by one year.6,7 These compliance data are a
strong argument for the use of bone marker or bone
density measurements to assess the effectiveness of
treatment.

The Multiple Outcomes of Raloxifene Evaluation
(MORE) study of raloxifene administration to osteo-
porotic women has now accumulated results from two
and three years of follow-up. (See Table 3.)8
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Table 3

Results of the MORE Study

Vertebral Fractures Nonspinal Fractures

Low T-score 0.53 (0.36-0.80) 0.97 (0.72-1.15)

Previous vertebral fracture 0.52 (0.41-0.65) 0.97 (0.73-1.28)

Adapted from: Ensrud KE, et al. Bone 1998;23(Suppl 5):S174.

Women with low T-scores or previous vertebral frac-
tures have approximately a 50% reduction in vertebral
fractures with raloxifene treatment. Thus far, there has
been no evidence of a reduction in hip fractures. The
reduction in vertebral fractures is similar to that seen
with alendronate. Why is there no decrease in hip frac-
tures, despite a bone density response that is only slight-
ly less than that associated with alendronate? Is it
because the slight difference in bone density comparing
raloxifene with alendronate is clinically significant?9,10

Like alendronate, we have no fracture data in treated
women who originally had normal bone densities. Will
the effect of alendronate and raloxifene in osteoporotic
women be similar to that achieved with long-term treat-
ment of normal women?

A Scandinavian assessment of cost effectiveness con-
cluded that it is not cost effective to treat a 55-year-old
woman of average risk for fractures if the only benefit is
skeletal.11 If this woman already has osteopenia, then it
is cost effective, and a treatment that has multiple bene-
fits. (See Table 4.)

Table 4

Cost of Treating a 55-year-old Woman:

Effect Cost Per Year of Life Gained

Hip fracture only $250,000

Hip fx + CVD $87,000

Hip fx + CVD + breast $35,000

Hip fx only, osteopenia $23,500

Adapted from: Jönsson B, et al. Bone 1998;23(Suppl 5):S203.

These data reinforce my belief that the treatment of
choice for the early postmenopausal years (age 50-65) is
hormone therapy because of its broad spectrum of bene-
fits—most notably, symptomatic relief and protection
against cardiovascular disease and also because we have
no current data that confirm alendronate and raloxifene
given to women with normal bone densities will prevent
fractures in old age and, if they do, how they compare to
hormone therapy. Around age 65, I recommend mea-
surement of bone density. Low bone density should be
treated with a drug chosen during a clinician-patient dia-

logue reviewing the advantages and disadvantages of
each drug (estrogen, alendronate, raloxifene).   ❖
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Special Feature

Primary Care in Obstetrics
and Gynecology
By Kenneth Noller, MD

There are few topics that engender as much
debate among obstetrician-gynecologists as the

decision to include training in primary care in ob/gyn
residency programs. Even though such training has been
in all programs for several years, and despite the fact
that there is absolutely no serious discussion about
removing the requirement from residency training,
many practicing ob/gyns do not understand why surgical
specialists are required to learn about such things as
immunizations, diabetes, hypertension, and other
responsibilities. Perhaps the reasons behind this decision
can be understood better by reviewing the concept of
primary care in more detail.

A dramatic change in healthcare in the United States
occurred shortly after the end of World War II. The
advances in the biological sciences along with advances
in surgical techniques (which had their roots in World
War II) caused more and more physicians to seek special-
ty training rather than pursuing the time-honored “general
practitioner” career. Specialty training soon spawned sub-
specialty training, and physicians eventually became so
subspecialized that, often, they failed to view the patient
as a whole. Patients became more and more dissatisfied
with the fragmentation of their medical care; they might
be forced to see five or six different physicians to accom-
plish little more than an annual health assessment.
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Of course, there were still primary care physicians,
and some prestigious institutions such as the Mayo
Clinic recognized that each patient must have one
physician who remained in overall control of the indi-
vidual patients care. Approximately 30 years ago, the
field of family practice was recognized as a separate
medical specialty, primarily because of the large void
that had been created by subspecialization. This group
of physicians came forward and said “we can manage
over 80% of a patients medical problems.” This special-
ty became successful and was quickly joined by prima-
ry care internists. These physicians became the main
providers of first contact healthcare for men and women
in the United States.

During this same time period, ob/gyns became more
scientific, established three subspecialties, and focused
on operative deliveries and pelvic surgery. However,
advances in medical care have dramatically reduced the
need for hysterectomy, operative deliveries other than
cesarean sections have almost vanished in many parts
of the United States, Pap smear screening has markedly
reduced the incidence of cervical cancer, and advances
in in vitro fertilization have decreased (nearly eliminat-
ed) the need for tubal surgery. One needs only to review
the case lists of young ob/gyns taking their oral boards
to recognize how little gynecologic surgery is now
being done by the non-subspecialist. 

But what about the patient? For a young woman in
good health, it is not unreasonable to assume that the
majority of her healthcare during the next few
decades will involve her reproductive system. She
will likely become pregnant, may develop a disorder
of menstruation, and will seek screening for breast
and cervical diseases. Thus, many young women see
their ob/gyn as the primary, if not sole, provider of
healthcare. Yet, those of us who were trained in the
‘50s, ‘60s, and ‘70s were ill-prepared to function as
primary care physicians. While a woman may primar-
ily seek our services on an annual basis for breast and

pelvic screening, it may be far more important, for
example, for her to be certain that her immunizations
are up-to-date. Few ob/gyns in the past have per-
formed cardiac auscultation at the time of an “annual
pelvic examination,” and even fewer have screened
for hyperlipidemia. While we might inquire about
lifetime sexual partners and family history of breast
cancer (both important issues), rarely have we
inquired about use of seat belts, presence of hand
guns in the home, and other issues of personal securi-
ty. While we have provided excellent, absolutely out-
standing reproductive healthcare, in the past we have
done a rather poor job of providing care for the whole
patient. 

Given all of this background, I personally believe
that the American College of Obstetricians and Gyne-
cologists and the Residency Review Committee for
Obstetrics and Gynecology showed great foresight in
introducing the requirement for training in primary
care into OB/GYN residency programs. There is no
doubt that, in the future, there will be less pelvic
surgery as there have become fewer and fewer indica-
tions for hysterectomy. Of course, there will always be
genital neoplasia (primarily handled by gynecologic
oncologists) and pelvic relaxation (now often handled
by urogynecologists), but fewer and fewer general
ob/gyns will spend much time in the operating room.
More and more of our colleagues have decided to cease
any operative activities and devote themselves com-
pletely to primary care medicine. Indeed, I do not think
that it is at all unreasonable to expect that, at some time
in the future, there may be another dramatic change in
ob/gyn training with separate tracks for those who
wish to pursue solely an ambulatory career, and for
those who wish to pursue a surgically oriented career.
However, there is virtually no likelihood that the
requirement for primary care training in womens
health will be dropped from training in the specialty of
obstetrics and gynecology.   ❖
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American Health Consultants introduces . . . 

Sports Medicine Reports—The Essential Guide to Developments 

in Sports Medicine and Orthopaedics

Never before have you seen advances in sports medicine and orthopaedics come this quickly. The way you treat a rotator cuff
injury or torn knee ligaments will be obsolete in five years. With your multiple obligations, who has time to read every relevant jour-

nal article in depth? That’s why you need a subscription to Sports Medicine Reports, edited by James D. Heckman, MD.

Keep informed about important clinical advances and earn 20 CME credits, free of charge.

Call our customer service department today at 1-800-688-2421 for more information or to subscribe. 
Annual subscription price: $189 with 20 AMA Category 1 CME credits.
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CME Questions
19. Long-term effects of platinum-based chemotherapy include an

increased risk of:
a. sexual dysfunction.
b. arthritis.
c. dental caries.
d. leukemia.
e. alopecia.

20. Which of the following statements is true?
a. Sedentary women with normal menstrual cycle intervals do not

ever have luteal phase deficiencies.
b. A woman who runs 10 miles weekly and has regular menstrual

cycle intervals does not have luteal phase deficiencies.
c. Luteal phase deficiencies are associated with reduced bone

accretion.
d. Anovulation due to excessive exercise always presents as

amenorrhea.
e. Energy availability is a likely regulator of reproductive 

competence.

21. In a recent study from the Netherlands, the VBAC success rate
after a prior cesarean delivery for delay of descent in the sec-
ond stage of labor was:
a. 40%.
b. 50%.
c. 60%.
d. 70%.
e. 80%.

22. Potential benefits of estrogen-induced reductions in cortisol
and catecholamine reactivity in response to psychological chal-
lenge include all of the following except:
a. reduced cardiovascular risk.
b. increased risk of breast cancer.
c. reduced risk of dementia.
d. reduced risk of depression.
e. increased risk of osteoporosis.

23. The main reason for the inclusion of primary care training in
residencies in obstetrics and gynecology was to:
a. improve patient care.
b. preserve income.
c. prolong residency training.
d. prevent loss of patients.

24. The following statements are true about treatments to prevent
osteoporosis and fractures except:
a. Alendronate is increasingly effective with decreasing pre-treat-

ment bone density levels.
b. Estrogen therapy increases bone density to higher levels com-

pared with alendronate.
c. The combination of alendronate and estrogen produces an even

greater increase in bone density, but it is not known if this
changes the fracture rate.

d. Raloxifene differs from alendronate in not having an effect on
the hip fracture rate after 2-3 years of treatment in women with
osteoporosis.
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In Future Issues: Risk Factors for Postpartum Incontinence

Quick Consult Card for 
Pediatric Emergencies

A Pocket-Sized Reference 
Created by Clinicians, for Clinicians.

Pediatric Emergency Medicine Reports introduces the 
Quick Consult Card for Pediatric Emergencies. 
This 10-card fold-out covers 95% of the most serious
pediatric emergency medicine conditions—packaged in a
small, simple, and easily accessed folded pocket card. 

Features:
• Card is organized according to chief complaint or 

condition, with the most
urgent conditions listed first followed by a 
descending gravity of 
conditions and drugs

• Includes pedi-
atric medical
emergency drug
dosages

• Current, up-to-
date, reliable
data

• Created by a
practicing
PEM spe-
cialist

The Quick Consult Card will easi-
ly become one of the most valuable reference sources
that you will use on a daily basis. Quick Consult cards
are $7 each, or $5 each for 10 or more.

For more information, call 1-800-688-2421.

ANTIBIOTICS
Severe infections during Neonatal Period (> 1 week < 4 weeks):

Ampicillin: 150-200 mg/kg/24 hr in 3 doses, IV IM plus

Gentamicin: 7.5 mg/kg/24 h in 3 doses, IV, IM
Ampicillin plus Cefotaxime: 150-200 mg/kg/24 h in 3 or 4 doses IV, IM

Severe infections beyond Neonatal Period:
Ceftriaxone (Rocephin): 80-100 mg/kg/24 h in 2 doses, IV, IM

Ampicillin: 200-300 mg/kg/24 h in 4 doses IV, IM
Chloramphenicol: 50-100 mg/kg/24 h in 4 doses, IV (Ck levels)

Dexamethasone (Decadron): 0.15 mg/kg/dose q 6 h IV × 16 doses

(Administer in meningitis patients prior to antibiotics, if possible.)

ACID-BASE
Anion Gap

10 mEq/liter (Range 9-13)

Osmolal Gap
10 mOsm

Arterial-Alveolar Gradient
approx. 10 mm Hg

Normal Serum Osmolarity
275-295 mOsm/L

Formulas: Anion Gap (AG) = [Na]-([CI-] + [HCO3-])
Osmolal Gap = Calculated - Measured Osmolality

(2 × Na) + BUN/2.8 + Glucose/18 = serum osmolality

A-aDO2 = (713 × FiO2 - 1.2 × PaCO2)-PaO2

Acid Base Rules:Rule #1 The PRIMARY process dictates which side of 7.4 the pH is.

Rule #2 If AG > 20, have Met. Acidosis regardless of pH and HCO3

Rule #3 If Excess Anion Gap = (AG-12) + HCO3 = > 30 mmol/L

underlying Met. Alkalosis; = < 23 mmol/L underlying NonAG

Met. Acid.
GLASCOW COMA SCALEMotor Activity Verbal activity Eye opening

1. None
None

None

2. Extension to pain Incomprehensible To pain

3. Flexion to pain Inappropriate
To command

4. Withdraws to pain Confused
Spontaneous

5. Localizes pain Oriented
—

6. Obeys commands —CONVERSIONS

Liquid:
Weight:

1 fluid dram = 4 mL 1 pound = 0.453 kg

Temperature: 1 fluid ounce = 30 mL 1 kilogram = 2.2 lbs

F = (9/5) C + 32 1 teaspoon = 5 mL 1 ounce = 28.3 g

C = (F-32)(5/9) 1 tablespoon = 15 mL 1 grain = 60 mg

CONCENTRATION CALCULATIONS:1% = 1 g/100 mL = 10 mg/mL = 10 g/L
1:10,000 = 1 g/10,000 mL = 0.1 mg/mL = 100 mcg/mL
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VITAL SIGNS BY AGE

Age

Heart Rate
Resp. Rate

BP(syst) (diast.)

Newborn (1 mo)
90-170

30-55
60-100

< 55

Infant (1 mo-2 yr)
70-160

20-40
80-110

< 80

Child (2-8 yr)
70-140

20-30
85-120

< 85

Older child & 
Adolescent

60-110
16-20

90-130
< 85

OR

Blood Pressure
Lower Limit Systolic

Respiratory Rate

First 6 months:

60-65

Newborn < 40/min

6-12 months:

65-70

1 year approx. 24/min

Thereafter:
70+ (2 × age in years)

18 years approx 18/min

FLUID RESUSCITATION GUIDELINES

Bolus One:
20 cc/kg normal saline—Response Check

Bolus Two:
20 cc/kg normal saline—Response Check

Bolus Three:
20 cc/kg crystalloid vs 10 cc/kg blood

FLUID MAINTENANCE REQUIREMENTS

Weight (Kg)
Requirements per 24 h

0-10 kg

100 mL/kg

10-20 kg

1000 mL for first 10 kg + 50 mL for each kg over

10 and under 20

More than 20 kg 1500 for first 20 kg + 20 mL for each kg over 20 kg

OR

4 cc/kg/hr for 1st 10 kg

2 cc/kg/hr for 2nd 10 kg + 40 cc

1 cc/kg/hr for every kg > 20 kg + 60 cc

FLUID REPLACEMENT FOR BURNS

4 mL/kg/% BSA 2nd & 3rd degree burns. Half in first 8 h and half in

next 16 h.  Add maintenance in children < 5 years old.

ADEQUATE URINE OUTPUT

Infant: 1-2 mL/kg/hr

Adolescent: 0.5-1 mL/kg/hour

BLOOD REPLACEMENT GUIDELINES

PRBCs: 5 mL/kg will raise Hct 5% or 3 mL/kg will raise Hgb 1 g/dL

Platelets: 1 U/5kg wt. increases count by 50,000 (Infants: 10 mL/kg)

Fresh Frozen Plasma (FFP): Dose 10-20 mg/kg

Factor VIII: 1 U/kg increases VIII approximately 2%

QUICK CONSULT CARD FOR PEDIATRIC EMERGENCIES
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