
Is Cesarean Section Safer for
Breeches than Vaginal Delivery?

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

Arecent report in the Lancet could have a huge impact on
the management of breech deliveries. Hannah and colleagues

undertook what seemed like an impossible task to construct and carry
out a randomized trial with enough numbers to put to rest the question
of whether to deliver frank and/or complete breeches vaginally.

The study involved 2088 women from 121 centers in 26 coun-
tries. These women, presenting with complete (breech below the
feet) or frank (in the “piked” position) breeches, were randomized
to have either a vaginal delivery by an “experienced” clinician
(1042 patients) or a planned cesarean section (1041 patients). Of
those scheduled to have a vaginal birth, 591 (56.7%) delivered vagi-
nally. Of those assigned to elective cesarean section, 941 (90.4%)
had this operation, the others either changed their minds about the
route of delivery, or more frequently delivered vaginally before the
caesarean section could be accomplished. Follow-up data were
available for up to six weeks post delivery.

The results were sobering. Combined perinatal mortality, neonatal
mortality, and serious perinatal morbidity were significantly lower in
the planned cesarean section group vs. the planned vaginal delivery
group (1.6% vs 5%, risk ratio [RR] 0.33; 95% confidence interval
[CI] 0.19-0.56). Serious maternal morbidity was not statistically dif-
ferent (3.9% vs 3.2%, P = 0.35). These results appeared to be inde-
pendent of the experience of the operators or the perinatal mortality
rate of the countries in which the deliveries occurred. Perhaps the
most striking difference was in the cord pH’s of less than 7.0, where
there were 0.4% in the cesarean section group and 2.6% in the vagi-
nal breech group (Hannah ME, et al. Lancet 2000;356:1375-1383).

■■ COMMENT BY JOHN C. HOBBINS, MD
Hannah et al commented in the discussion section that many experi-

enced obstetricians would be “disappointed” by the results of the study.
This reader was nonplussed by the findings. My bias was that the route
of delivery in experienced hands would be no different between groups
with regard to perinatal outcome. I also expected more maternal mor-
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bidity for those patients having a major operation. There-
fore, I began sifting through the study to find holes that
would support my bias. Sadly, I could find no major flaws.

How did Hannah et al document the experience of the
operators doing the vaginal delivery? The four cate-
gories of experience included: 1) Those who considered
themselves experienced and were vouched for by the
heads of their departments; 2) those with more than 10
years experience with vaginal breech delivery; 3) those
with more than 20 years experience with vaginal breech
deliveries; and 4) licensed obstetricians (80% of the
vaginal breeches were delivered by obstetricians). When
broken down, none of these categories had any effect on
outcome between the two randomized groups. 

I suspected that the increased perinatal mortality and
morbidity was only manifested in those countries with
high perinatal mortality rates. This also did not pan out
because the differences in perinatal mortality between
groups in countries with a low perinatal mortality by
World Health Organization (WHO) standards was even
more striking than in countries with high perinatal mor-
tality rates (0.4% vs 5.7%, RR 0.07, compared with
2.9% vs 4.4%, RR 0.66, NS).

The good news from the study is that perinatal mor-
bidity and serious neonatal morbidity was not as high as
one would expect in this multi-center, multi-country
study. For example, birth trauma in both groups was less
than 15 in 1000 neonatal seizures and were less than
eight in 1000. Apgar scores less than 5 at 10 minutes
occurred in one in 1000 cases in the cesarean section
group and nine in 1000 in the vaginal breech groups.

The higher morbidity in vaginal breeches may not be
a function of the delivery itself, but more related to the
nature of labor in breech presentations. For example, the
incidence of cord blood base in excess of 15 was 2.8%
in the vaginal breech group, compared with 0.9% in the
planned cesarean section group. A base deficit in this
range would point towards predelivery events being
responsible for potential fetal compromise.

Up until this point, the only other two breech random-
ized trials in the literature did not show a difference in the
outcome between vaginally delivered breeches and those
delivered by cesarian section.1,2 However, the small num-
bers involved in these studies precluded any valid conclu-
sion. This Lancet study represents the only solid evidence
of an advantage to planned caesarean section for breech
deliveries, and sets up a major dilemma for teaching insti-
tutions. Today, residents in obstetrics get little enough
experience in breech delivery, and the results of this study
could deliver the final blow to any chance for this type of
resident training. The problem is that soon nobody will
have the experience to safely deliver the 5.2% of patients
in this study who, because of mitigating circumstances,
never got their scheduled cesarean sections.   ❖

References
1. Collea JV, et al. Am J Obstet Gynecol 1990;137:
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Laparoscopy for the Treat-
ment of Endometrial Cancer
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Laparoscopic surgery is feasible and safe in
the majority of women with early stage endometrial
cancer.

Source: Eltabbakh GH, et al. Cancer 2001;91:378-387.

Eltabbakh and associates report the findings of
a study conducted to assess the feasibility of
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laparoscopy in the treatment of women with early-stage
endometrial cancer and to compare the surgical out-
come, cost, and quality of life among these patients with
those treated with laparotomy. In this prospective study,
all women with early-stage endometrial cancer who
could tolerate laparoscopic surgery were treated with
laparoscopically assisted vaginal hysterectomy (LAVH),
bilateral salpingo-oophorectomy (BSO), and lym-
phadenectomy. Women with a similar disease stage who
underwent similar surgical procedures using a laparoto-
my constituted the control group. Both groups were
compared with regard to their characteristics, surgical
outcome, and cost, and were interviewed regarding their
quality of life. Eighty-six of 90 women with endometrial
cancer underwent LAVH. The procedure was converted
to laparotomy in five patients (5.8%). Laparoscopic
surgery, thus, was successful in 90% of the women.
There were no significant differences noted between
those who underwent LAVH and those who underwent
total abdominal hysterectomy (TAH) (n = 57) with
regard to patient characteristics, type of surgical proce-
dure, preoperative and postoperative hematocrit, compli-
cations, patient recall of postoperative pain, and tumor
recurrence. LAVH patients had significantly smaller
body mass indices, a longer surgical time, more pelvic
lymph nodes, a smaller decrease in postoperative hemat-
ocrit, received less pain medication, had a shorter hospi-
tal stay, an earlier return to full activity and work, and a
higher level of satisfaction with their treatment, although
their procedures had a higher cost compared with TAH
patients. Eltabbakh et al concluded that the majority of
women with early-stage endometrial cancer can be treat-
ed with laparoscopy with an excellent surgical outcome,
shorter hospitalization, earlier recovery, and improved
quality of life, but with a higher cost.

■■ COMMENT BY DAVID M. GERSHENSON, MD
This report represents an excellent experience with

laparoscopic surgery for endometrial cancer performed
by a single gynecologic oncologist at a major university
center. This prospective study shows that LAVH + BSO
and lymphadenectomy for endometrial cancer is a safe
procedure that is associated with several advantages
over laparotomy. Advantages of the laparoscopic
approach included less blood loss, a reduced require-
ment for postoperative analgesia, shorter hospital stay,
earlier return to full activity and work, and a higher level
of patient satisfaction. Disadvantages include a longer
surgical time and higher cost. In this study, the higher
cost was related to higher surgeon’s fees. LAVH is not
for every woman with endometrial cancer. This study
excluded women with gross cervical involvement, a

uterus larger than 12 weeks’ size, severe cardiopul-
monary disease precluding use of the Trendelenburg
position, severe hip disease precluding use of the dor-
solithotomy position, a body mass index greater than 60,
and prior pelvic or abdominal radiation. Reasons for
conversion to laparotomy included extrauterine spread,
severe adhesions, uncontrollable bleeding, and severe
endometriosis. One question left unanswered is whether
the outcome or cure rate is as good with the laparoscop-
ic approach. An ongoing randomized study of the Gyne-
cologic Oncology Group will hopefully resolve this
issue. In addition, although no patients in this study
developed tumor implantation in the trocar site, there
have been such reports.   ❖

Asymptomatic Bacterial
Vaginosis: Response to
Therapy
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: There is no evidence to suggest that treat-
ment of women with asymptomatic bacterial vaginosis
is warranted in the nonobstetrical practice of medicine.

Source: Schwebke J. Am J Obstet Gynecol 2000;183:
1434-1439.

Bacterial vaginosis is probably responsible for
more cases of vaginal discharge in the United States

than any other condition. Clinical criteria (Amsel) and
laboratory criteria (Nugent) are commonly used to make
the diagnosis. However, among women without symp-
toms there is a relatively high prevalence of Amsel
and/or Nugent positive cases of bacterial vaginosis. It is
not clear whether women who have a clinical or labora-
tory diagnosis of bacterial vaginosis, but who do not
have symptoms, should be treated.

The purpose of this study was to determine the extent
to which women who fulfill the criteria for the diagnosis
of bacterial vaginosis, but remain asymptomatic, repre-
sent individuals with “poor symptom recognition.” 

The source of participants for this study was a sexual-
ly transmitted disease (STD) clinic in Alabama. To be
eligible for entry a woman must have no symptoms of
vaginal discharge or odor, but the clinical criteria for the
diagnosis of bacterial vaginosis were met. Women who
agreed to participate were given a standardized ques-
tionnaire, were told that they had bacterial vaginosis,
and were randomized to receive either a placebo or vagi-
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nal metronidazole gel. The women were examined at
two  and four weeks following entry into the study.
Exclusion criteria included symptomatic women,
women with an STD, and women who had been treated
with antibiotics in the recent past. 

Seventy-five women were originally enrolled in the
study, but 15 were dropped because of the diagnosis of
an STD. A few losses to follow-up occurred. Fifty-four
women completed all study visits. 

At the end of one week of treatment, nine of 26
women who received active drug had normal clinical
findings compared to one of 28 women who received the
placebo. Three of the nine women who had successful
treatment relapsed by the time of the second follow-up
visit. Interestingly, the number of women who remained
free of symptoms or who reported improvement of
symptoms in retrospect was equal in the two groups.

Schwebke suggests that the clinical diagnosis of bac-
terial vaginosis represents a continuum rather than a spe-
cific disease, and that asymptomatic women should
probably not be treated. 

■■ COMMENT BY KENNETH L. NOLLER, MD 
It has been interesting to watch the evolution of the

disease we now call “bacterial vaginosis” over the past
30 years. When I was a medical student and resident such
cases were called “nonspecific vaginitis.” Of course, we
all remember the years this problem was known as Gard-
nerella vaginitis or hemophilus vaginitis. While the clini-
cal criteria of Amsel have helped to standardize the way
the diagnosis is made, we are not closer to understanding
the disease than we were a generation ago. 

It is clear that women who meet the clinical criteria
for bacterial vaginosis have a decrease in lactobacilli and
a relative increase in gram-negative organisms, probably
along with many other changes. The concept that bacter-
ial vaginosis represents a continuum is quite appealing.
There are many women who meet some or all of the
clinical criteria for the diagnosis, but who have absolute-
ly no symptoms. Contrarily, there are many women who
have a perfuse, malodorous vaginal discharge which cer-
tainly represents the extreme far end of the spectrum.
For clinicians, the quandary is who and when to treat. 

It has always been my philosophy that only women
who have a symptomatic vaginal discharge should be
treated. (This opinion might need to change if the patient
is pregnant and the data suggesting an association
between preterm labor and bacterial vaginosis holds up.)
In general, I do not like giving medication to asympto-
matic women, and when treating bacterial vaginosis it is
well known that the relapse rate is extremely high. Thus,
it has never seemed to make good sense to treat asymp-

tomatic patients routinely.
Schwebke seems to have a similar philosophy to

mine. The purpose of this study, though, was to deter-
mine whether women who were treated might “think
back” and decide that, “in retrospect I guess I did have a
bad discharge and/or odor.” The results of this study
found no such association. That is, treatment did not
cause women to suddenly decide they were now better. I
like this study. But, maybe that is because it reinforces
my personal bias.   ❖

Immunolocytochemical
Localization of Estrogen
Receptors αα and ββ in the
Human Reproductive Organs
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: This is the first study to determine the distri-
bution of estrogen receptor subtypes in human repro-
ductive tissues. The findings aid in understanding the
actions of various estrogens and estrogen analogs.

Source: Pelletier G, El-Alfy M. J Clin Endocrinol
Metab 2000;85:4835-4840.

The notion that we can synthesize or find a
compound with estrogen action only in those tissues

thought to benefit from estrogen exposure, and not in
those tissues where its actions are unwanted or deleteri-
ous, has become the modern day holy grail of reproduc-
tive endocrinology. To date, there have been few reasons
to suggest that this was not an achievable goal. However,
the present study does much to reveal why the hope of
finding an adequate selective estrogen receptor (ER)
devoid of estrogen action in key tissues such as the
breast is false. Pelletier and El-Alfy performed a key
study to establish what types of ERs are expressed in
which human reproductive tissues. Much of our previ-
ous information on tissue localization of receptor sub-
types was garnered from investigations done in other
animals, mostly the rat. As background, Pelletier and El-
Alfy point out that the ER belongs to a receptor super-
family that also includes receptors for androgens, prog-
estins, glucocorticoids, mineralocorticoids, thyroid hor-
mone, retinoic acid, and vitamin D. There are two main
subtypes of ERs, referred to as ERα and ERβ. ERβ is
95% homologous with ERα in the DNA-binding
domain and 60% homologous in the ligand-binding
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domain. Using specific antibodies and human tissues
obtained at the time of surgery, Pelletier and El-Alfy
observed the following. In the ovary, ERβ was found in
granulosa cells of the growing follicle of all stages. Cor-
pora lutea were unlabeled with either ER. ERα
immunoreactivity was detected predominantly in theca
interna cells. In the uterus, there was intense staining for
ERα in luminal and glandular epithelial cells, the stro-
ma, and muscle cells. There was only weak staining for
ERβ in epithelial cells. In the vagina, ERα staining was
observed in the deep layers of the stratified epithelium,
cells of the lamina propria, and smooth muscle cells. No
ERβ immunoreactivity could be detected. In breast tis-
sue, ERα immunoreactivity was present in epithelial
cells of intralobular acini and interlobular ducts and ERβ
showed a similar distribution. 

■■ COMMENT BY SARAH L. BERGA, MD
The concept of a selective ER modulator that could

surpass the risk: benefit profile of endogenous or
exogenous estrogens sounded attractive and seemed
theoretically feasible. Sadly, the premise is based on
the notion that there would be enough differential ER
tissue localization that one, therefore, could find an
agent devoid of estrogen action in the breast and
endometrium with preservation of estrogen action in
the brain, bone, bladder, cardiovascular tree, pelvic
floor, and vagina. As the present study reveals, the tis-
sue expression of ERα and ERβ is not sufficiently dis-
tinct to make this likely. In particular, mammary tissue
contains about the same amount of ERα and ERβ. We
want estrogen action in the pelvic floor and vagina to
maintain support and sexual function, which means
we want a ligand that binds to ERα, but that ligand
would also have unwanted estrogen action in the
breast. We want estrogen action in the brain. In partic-
ular, the cortical centers mediating memory are
enriched with ERβ. That means we want a ligand that
binds to both ERα and ERβ. Thus, we are stuck
because there is not enough tissue specificity of ER
subtype distribution to avoid estrogen action in the
breast and endometrium. If we cannot achieve tissue
specificity with ligands that preferentially bind to a
particular ER subtype, does this mean that there is no
hope? Certainly not. But it does mean that it will be
much more difficult to get rid of estrogen action only
in the breast and endometrium. There may be enough
tissue specificity conferred by the various proteins that
modulate ER translocation to the nucleus for binding
to the DNA at estrogen response elements (EREs),
from proteins that modulate the configuration of the
DNA and therefore the availability of the ERE in the

nucleus, or from the cytosolic chaperones that mediate
ligand binding to ER. However, since these proteins,
often referred to as co-regulators and co-repressors,
are not well understood, we cannot be sure that this
new hope for tissue specificity will stand the test of
further investigation. Given that there are many more
tissues that clearly benefit from estrogen exposure, it
seems that  it would be easier to develop a compound
to subtract estrogen’s action from those tissues in
which its actions are unwanted (endometrium) or pos-
sibly not of benefit (breast). Until we develop this type
of pharmacological “scalpel,” it seems that we will
have to rely on surgical modalities to remove these tis-
sues when deemed desirable to do so.   ❖

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

Synopsis: Serum testing of all pregnant women would
reduce the number of amniocenteses and decrease proce-
dure-related losses.

Source: Egan JF, et al. Obstet Gynecol 2000;96:
979-985.

Egan and colleagues reviewed u.s. birth data
from the Centers for Disease Control and Prevention

(CDC) between 1974-1997, during which time the rate
of births to women 35 years or older rose from 4.7% of
all deliveries to 12.6%. The practice of routinely offer-
ing triple screening (MSAFP, HCG, and estriol) to
patients older than 35 years of age has not been uniform-
ly embraced by practitioners and some official medical
bodies. However, Egan et al calculated that if it were,
and amniocentesis were only performed in those with a
past triple screen risk of 1:250 or greater, 154,756 fewer
amniocenteses would have been performed in 1997, and
733 procedure-related fetal losses would have been
averted. 

■■ COMMENT BY JOHN C. HOBBINS, MD 
Counseling a patient of advanced maternal age can

be extremely challenging for any provider, especially
since the data on the efficacy of various noninvasive
techniques seem to vary on a month-to-month basis.
Genetic counseling should be available to all patients
of advanced maternal age (AMA), but sadly often it
is not because of negligible third-party reimburse-
ment or lack of availability (which are undoubtedly
inter-related). Years ago the threshold of age 35,
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above which one would offer invasive testing and
below which one would not, was based on the con-
cept that the risk of amniocentesis at that age was
roughly equal to the risk of fetal Down syndrome.
When the triple screen was introduced in 1988, it
was deemed to be too inaccurate to be offered to
patients at higher risk of aneuploidy. Since then,
however, Haddow has shown it to be more than 80%
sensitive in AMA patients.1

It is time to revamp the rules and put the decision
making into the hands of the properly informed patient.
To start with, there are a few givens: 
• The risk of second trimester (15-20 weeks) amnio-

centesis is about one in 200, but could be as high as
one in 100 (data from the only randomized trial in
the literature).2

• Triple screen calculated risks for patients of AMA
are legitimate. 

Given these two variables, the patient can make
up her mind regarding whether to take the next
diagnostic step. As recently reported by Kupermann
and colleagues, some patients may prefer to take a
higher risk of amniocentesis than risk the chance of
rearing a baby with Down syndrome, but others
may opt out of amniocentesis, even when the scale
is heavily tipped in the other direction.3 However,
this should be the patient’s choice, and if the care-
giver feels there is an unreasonable mismatch in
either direction, he/she can refer the patient to
someone else. 

What is clear is that amniocentesis, in addition to
having fetal risk, is expensive, costing generally
more than $1000. At a time when there is an obses-
sion over health care costs, $15 million could be
saved by offering the above triple screen regimen to
AMA patients. Perhaps some of these monies could
then be put toward improved availability of genetic
counseling. 

Lastly, there is a growing body of information to sug-
gest that a detailed ultrasound examination in the second
trimester can work to adjust the risk for a given patient
far more precisely than age alone, and there is further
suggestion that ultrasound and triple screen testing can
be used adjunctively for even better risk adjustment.
This refinement will further allow amniocentesis to be
performed in those who would benefit most from this
procedure.   ❖

References
1. Haddow JE, et al. N Engl J Med 1992;327:588-593.
2. Tabor A, et al. Lancet 1986;1(8493):1287-1293.
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Complete Salvage Surgical
Cytoreduction Improves Sur-
vival of Patients with Late
Recurrent Ovarian Cancer
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: A complete salvage surgical cytoreduction
improves further survival of ovarian cancer patients
who recur at least six months after the completion of
primary therapy.

Source: Gadducci A, et al. Gynecol Oncol 2000;79:
344-349.

Gadducci and colleagues report a retrospec-
tive review of 30 patients with recurrent ovarian can-

cer who underwent salvage surgical cytoreduction. All
had been initially treated by primary surgery and plat-
inum-based chemotherapy and had a period of clinical
remission of at least six months. Median time to recur-
rence was 17.5 months (range, 6-76 months). A macro-
scopically complete salvage cytoreduction was achieved
in 17 (57%) patients, whereas eight patients were left with
macroscopic residual disease less than 2 cm and five
patients with a larger residuum. Logistic regression
showed that the probability of achieving a complete
cytoreduction was significantly related to the residual dis-
ease after initial surgery but not to International Federa-
tion of Gynecology and Obstetrics (FIGO)  stage, tumor
grade, histologic type, patient age at recurrence, and time
to recurrence. Median survival following salvage surgery
was 21 months for the whole group. Survival was signifi-
cantly longer in patients who were completely cytore-
duced compared to those who were not (median: 37 vs 19
months; P = 0.04). Moreover, survival was significantly
related to time to recurrence (> 17.5 vs < 17.5 months,
median: 25 vs 15 months; P = 0.039), number of recur-
rence sites (single vs multiple, median: 40 vs 19 months;
P = 0.009), and residual disease after initial surgery (< 2
cm vs > 2 cm, median: 37 vs 19 months; P = 0.01). Sur-
vival was not influenced by patient age, recurrence site
with the largest size, FIGO stage, tumor grade, and histo-
logic type. Gadducci et al  concluded that complete sal-
vage surgical cytoreduction significantly improves further
survival of ovarian cancer patients who recur at least six
months after the completion of primary therapy.

■■ COMMENT BY DAVID M. GERSHENSON, MD
Secondary cytoreduction for ovarian cancer remains a

controversial topic. Potential settings for secondary



cytoreduction include the following: 1) interval surgery
after three cycles of primary chemotherapy (following a
suboptimal primary cytoreduction); 2) at second-look
surgery; or 3) at the time of recurrence. The present study
focuses on the latter indication—secondary cytoreduc-
tion at recurrence. There is a growing body of retrospec-
tive evidence that the procedure may benefit some
patients when performed for recurrence. Generally, a
minimum of six months since completion of primary
treatment is considered optimal by most experts. Patients
who relapse in a shorter time interval are generally “plat-
inum resistant” and should not be considered for such
surgery. This study and other previous reports have indi-
cated that the longer the time to recurrence the longer the
survival after secondary surgery. Gadducci et al also
observed that the number of sites of recurrence and the
residual disease after primary cytoreduction had an influ-
ence on survival after secondary surgery. Predictably,
patients who were completely cytoreduced lived longer.
This study, like all previous reports, is limited by the rela-
tively small number of patients and its retrospective
nature. The Gynecologic Oncology Group is planning to
launch a prospective randomized trial to resolve the issue
of efficacy.  ❖

Special Feature
The Clinical Significance
of C-Reactive Protein
By Leon Speroff, MD

Iwas motivated to review the role of c-reactive
protein (CRP) in cardiovascular disease because CRP

has been implicated as an etiologic factor in the HERS
Study results, specifically for the increase in cardiac
events recorded in the first year by the hormone users.1

The development of atherosclerotic plaques involves
the immune system (monocytes, cytokines, and cell
adhesion molecules).2 For this reason, studies indicate
that CRP is a marker of cardiovascular risk in men and
women.3-5 This risk is limited, however, to arterial dis-
ease; CRP levels are not linked to venous thrombosis or
pulmonary embolus.3 CRP predicts an increased risk of
cardiovascular events even in individuals who have nor-
mal lipid levels.5

CRP is a protein synthesized in the liver and was
given its name because it reacts with the C-polysaccha-
ride of Streptococcus pneumoniae. Thus, the circulating
level of CRP increases in response to various inflamma-

tory stimuli, but specifically bacterial infections and
chronic inflammatory conditions such as systemic lupus
erythematosus. New sensitive assays now detect small
increases associated with low-grade inflammation in the
vascular system.

Increased levels of CRP in patients with angina pre-
dict poor outcome, an increase in the relative risk of a
coronary event. Prospective studies have documented an
increased risk of cardiovascular events in patients with-
out known cardiovascular disease who have high CRP
levels, an association that is even greater in smokers.6 In
general, women have higher CRP levels than men.
Higher mean levels are found in both men and women
who subsequently have myocardial infarctions. Stroke
and peripheral vascular disease are also increased in
men with higher CRP levels, but this has not been ade-
quately assessed in women. In a meta-analysis of 14
prospective studies, individuals with CRP levels in the
top third compared with individuals in the bottom third,
had a relative risk of 1.9 (CI = 1.5-2.3) for coronary
heart disease (CHD).7 Thus, CRP levels have predictive
value in both healthy individuals and individuals with
cardiac disease. In addition, statin treatment lowers CRP
levels,8 and evidence indicates that statins and aspirin
achieve greater benefits in individuals with high CRP
levels.3, 9

Hormonal Effects
In general, studies have indicated that estrogen treat-

ment (with or without progestin) increases CRP levels
and raloxifene does not. In a double-blind, randomized
trial, postmenopausal hormone therapy and raloxifene
equally lowered homocysteine levels, but estrogen-prog-
estin treatment increased CRP levels, whereas raloxifene
had no effect.10 These results were duplicated in a Dutch
randomized study.11 A cross-sectional study found high-
er levels of CRP in healthy postmenopausal women
using hormone therapy.12 However, there are reports that
indicate inconsistencies. In the PEPI randomized trial,
hormone therapy increased CRP levels; however, the
levels of E-selectin, another marker of inflammation,
were reduced.13 Hormone therapy (in a randomized
trial) improved (reduced) CRP levels in postmenopausal
women with type-2 diabetes.14

Electron beam (ultrafast) computerized tomography
(CT) is a sensitive technique to detect and quantify cal-
cification in the coronary arteries, and it has been pro-
posed that the calcium score by ultrafast CT is a marker
of atherosclerosis in women.15 In a surprising finding,
CRP levels did not correlate with calcium scores in 172
asymptomatic postmenopausal women at risk for car-
diac disease.16 This suggests that CRP and calcium
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score measure different things, and either calcium score
is a poor predictor of cardiac events or CRP levels are
not as good as have been proposed. In the Pittsburgh
Healthy Women Study, coronary calcium scores were
strongly correlated with other risk factors for coronary
disease (high LDL-cholesterol levels, low HDL-choles-
terol levels, hypertension, higher triglyceride and glu-
cose levels, and smoking), and postmenopausal hor-
mone therapy was associated with less coronary calci-
um.17 This would suggest that CRP levels should corre-
late with the calcium score.

Important Clinical Questions
Are elevated CRP levels specific for cardiac out-

comes, or is CRP a more general marker that is elevated
in many conditions, even unrelated conditions? At least
one study has found that elevated CRP levels were not
specific for stroke or cardiovascular disease mortality.18

Is vascular inflammation a primary factor or a sec-
ondary response? Is CRP a marker for a specific patho-
physiologic process, such as clotting and thrombosis? Is
CRP an independent risk factor for CHD? The increased
relative risks are in the range of 1.5 to 2.0, recognized as
not a strong association and difficult to separate from
confounding factors. 

It doesn’t make sense to me that estrogen stimulates a
vascular inflammatory response. It makes more sense that
an increase in CRP levels is due to estrogen’s well-known
effect to stimulate the hepatic synthesis of proteins. Most
important, we don’t know if the decrease in CRP levels
with statins and the increase with estrogen (if this is
indeed the case) are instrumental in clinical outcomes or
reflect other effects. Thus, raising or lowering CRP levels
will not necessarily increase and decrease the risk of clin-
ical disease.

Conclusion
The uncertainties and questions regarding the clin-

ical meaning of CRP levels make it premature to con-
clude that changes in CRP levels with hormone thera-
py have a direct clinical consequence. How do you
reconcile an estrogen-induced increase in CRP levels
(and supposedly an increase in clinical cardiac risk)
with the recent report from the American Cancer
Study that found a 34% reduced risk of CHD mortali-
ty in estrogen users (except in markedly obese
women)? In my view, at this point in time, the effect

of various postmenopausal treatments on CRP levels
should not be included in clinician and patient deci-
sion-making.   ❖
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CME Questions
8. In the surgical treatment of endometrial cancer, the laparo-

scopic approach has all the following advantages over laparo-
tomy except:
a. lower cost.
b. shorter hospital stay.
c. lower blood loss.
d. less requirement for pain medication.
e. earlier return to work.

9. Which tissue has the least ERββ immunoreactivity?
a. Breast
b. Brain
c. Ovary
d. Vagina
e. Endometrium
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