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INFECTIOUS DISEASE

New data shed light on preventing cytomegalovirus infection
and wound complications, and reveal a disturbing picture of
Clostridium-related diarrhea in pregnant women.

> Patrick Duff, MD
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Four important developments have marked
the past year in infectious disease:
¢ A promising vaccine against cytomega-
lovirus (CMV) was tested in“women of
reproductive age
o Extended-spectrum antibiotic prophy-
laxis proved to be effective in reducing
the incidence of wound infection fol-

lowing cesarean delivery

« Tnvestigators developed a simple but ef-
fective method. to prevent wound com-
plications following repair of a third- or
fourth-degree perineal laceration

« The incidence of severe Clostridium dif-
ficile‘associated diarrhea crept upward,
emerging as a threat to pregnant women.

CMV vaccine makes an auspicious
debut—but isn’t ready for practice

Pass RE Zhang C, Evans A, et al. Vaccine prevention
of maternal cytomegalovirus infection. N Engl ] Med.
2009; 360:1191-1199 [Classification of evidence -
Level I].

his Phase-2, randomized, double-blind,

placebo-controlled trial of a new cyto-
megalovirus (CMV) vaccine in women found
an overall efficacy rate of 50% (95% confi-
dence interval, 7% to 73%), with no unusually
serious reactions among women who were
vaccinated. This efficacy rate is disappoint-
ing, but it isn’t entirely surprising; even the
immune response resulting from natural in-
fection is not fully protective against reacti-
vated infection or recurrent infection with a
different strain of virus. Nor is natural immu-
nity completely effective in preventing severe
fetal injury in recurrent infection.!
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Virus poses greatest risk to pregnant
women and their fetuses

CMYV is the most common perinatally trans-
mitted infection, affecting 0.6% to 0.7% of in-
fants (FIGURE 1, page 30). The greatest risk of
fetal injury occurs when the mother develops
primary infection during pregnancy, which
raises her infant’s risk of infection to 40% to
50%. Of infants delivered to mothers with
primary infection, approximately 10% to 15%
will be acutely symptomatic at birth.

Clinical manifestations of severe congen-
ital CMV infection include growth restriction,
microcephaly, ventriculomegaly, intracranial
calcification, chorioretinitis, hearing impair-
ment, hepatitis, and thrombocytopenia.

Because the morbidity and mortality as-
sociated with these conditions are alarmingly
high, development of a safe, effective vaccine
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Cytomegalovirus is a member of the herpesvirus
family. It is shed intermittently in bodily fluids,
without detectable signs and symptoms.
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against CMV would be most welcome.*?

Recurrent or reactivated maternal CMV
infection poses a much lower risk to the fe-
tus. Infected infants are rarely symptomatic
at birth. Clinical manifestations of infection
typically occur later in childhood and include
hearing and visual deficits, dental anomalies,
and learning or behavioral disorders.?*

Details of the trial

Women were eligible for the study if they
were seronegative for CMV antibody, in good
health, 14 to 40 years old, and not pregnant
or lactating. Participants received three doses
of vaccine or placebo at 0, 1, and 6 months.
(The vaccine was composed of CMV enve-
lope glycoprotein B with MF59 adjuvant.)
The women were then tested for CMV infec-
tion every 3 months for as long as 42 months,
using an assay for IgG antibodies directed
against viral proteins other than glycoprotein
B. Infection was confirmed by viral culture or
immunoblotting. The primary endpoint was
time until detection of CMV infection.

The vaccine was given to 234 patients,
and 230received placebo. Eighteen infections
occurred in the vaccine group, compared
with 31 in the placebo group. Vaccinated pa-
tients were more likely to remain uninfected
during follow-up (p=.02).

One of 81 infants (1%) born to mothers
in the vaccinated group had congenital CMV
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infection, compared with three of 97 (3%) in-
fants born to mothers in the placebo group
(p=.41). One infant in the placebo group had
severe infection that was evident at birth. The
other three infants were asymptomatic at
birth and free of sequelae 3 to 5 years later.

The most promising preventive
remains experimental

No drug is uniformly effective in treating ma-
ternal CMV infection and preventing congeni-
tal infection. The most promising intervention
for prevention of congenital CMV infection is
administration of hyperimmune anti-CMV
antibody to the mother. A recent report by Ni-
gro and colleagues* found this agent to be of
great value for both treating and preventing
congenital CMV. However, because of limita-
tions in the design of this study, administra-
tion of hyperimmune globulin still must be
regarded as experimental.?

Key questions remain unanswered
The goal of a large-scale vaccination pro-
gram is to ensure that women enter repro-
ductive age with preexisting immunity to
infection. In that light, the study by Pass
and colleagues is only partially encour-
aging. Despite vaccination, 18 infections
occurred, and the follow-up period was rel-
atively short. We do not yet know whether
the protective effect of the vaccine will be
of extended duration. Moreover, one vacci-
nated mother delivered an infant who had
congenital CMV infection.

WHAT THIS EVIDENCE MEANS k
FOR PRACTICE

Until additional trials of the CMV vaccine

are reported, we must focus on helping pa-

tients prevent acquisition of infection during

pregnancy. Preventive measures include:

e safe sex practices

e use of CMV-negative blood for transfu-
sion to pregnant women and their fetuses

e strict hand-washing procedures for
mothers when changing diapers and
caring for young children.

CONTINUED ON PAGE 33



5. Impaired glucose tolerance.
6. Reduced response to metyrapone test.

E. CARCINOGENESIS, MUTAGENESIS, AND IMPAIRMENT OF FERTILITY
Long-term continuous administration of estrogen, with and without progestin, in
women with and without a uterus, has shown an increased risk of endometrial
cancer, breast cancer, and ovarian cancer. (See BOXED WARNINGS, WARNINGS
and PRECAUTIONS.)

Long-term continuous administration of natural and synthetic estrogens in certain
animal species increases the frequency of carcinomas of the breast, uterus, cervix,
vagina, testis, and liver. (See BOXED WARNINGS, CONTRAINDICATIONS, and
WARNINGS sections.)

In a 24 month oral carcinogenicity study in mice dosed with 10 mg/kg/day
drospirenone alone or 1 +0.01, 3 + 0.03 and 10 + 0.1 mg/kg/day of drospirenone
and ethinyl estradiol, 0.24 to 10.3 times the exposure (AUC of drospirenone) of
women taking a 1 mg dose, there was an increase in carcinomas of the harderian
gland in the group that received the high dose of drospirenone alone. In a similar
study in rats given 10 mg/kg/day drospirenone alone or 0.3 + 0.003, 3 + 0.03 and
10+ 0.1 mg/kg/day drospirenone and ethinyl estradiol, 2.3 to 51.2 times the exposure
of women taking a 1 mg dose, there was an increased incidence of benign and total
(benign and malignant) adrenal gland pheochromocytomas in the group receiving
the high dose of drospirenone. Drospirenone was not mutagenic in a number of in
vitro (Ames, Chinese Hamster Lung gene mutation and chromosomal damage in
human lymphocytes) and in vivo (mouse micronucleus) genotoxicity tests.
Drospirenone increased unscheduled DNA synthesis in rat hepatocytes and formed
adducts with rodent liver DNA but not with human liver DNA. (See WARNINGS
section.)

F. PREGNANCY
ANGELIQ should not be used during pregnancy. (See CONTRAINDICATIONS.)

G. NURSING MOTHERS

Estrogen administration to nursing mothers has been shown to decrease the quantity
and quality of the milk. Detectable amounts of estrogens have been identified in the
milk of mothers receiving this drug. Caution should be exercised when ANGELIQ is
administered to a nursing woman.

After administration of an oral contraceptive containing drospirenone about 0.02%
of the drospirenone dose was excreted into the breast milk of postpartum women
within 24 hours. This results in a maximal daily dose of about 3 mcg drospirenone
in an infant.

H. PEDIATRIC USE
ANGELIQ is not indicated in children.

1. GERIATRIC USE

There have not been sufficient numbers of geriatric patients involved in clinical
studies utilizing ANGELIQ to determine whether those over 65 years of age differ
from younger subjects in their response to ANGELIQ.

In the Women’s Health Initiative Memory Study, including 4,532 women 65 years
of age and older, followed for an average of 4 years, 82% (n = 3,729) were 65 to
74 while 18% (n = 803) were 75 and over. Most women (80%) had no prior hormone
therapy use. Women treated with conjugated estrogens plus medroxyprogesterone

acetate were reported to have a two-fold increase in the risk of developing probable
dementia. Alzheimer's disease was the most common classification of probable
dementia in both the conjugated estrogens plus medroxyprogesterone acetate
group and the placebo group. Ninety percent of the cases of probable dementia
occurred in the 54% of women who were older than 70. (See WARNINGS,
Dementia.)

ADVERSE REACTIONS

See BOXED WARNINGS, WARNINGS, AND PRECAUTIONS.

Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates
in the clinical trials of another drug and may not reflect the rates observed in practice.
The adverse reaction information from clinical trials does, however, provide a basis
for identifying the adverse events that appear to be related to drug use and for
approximating rates.

The following are adverse events reported with ANGELIQ occurring in >5% of subijects:

The following additional adverse reactions have been reported with estrogen and or
estrogen/progestin therapy:

1. Genitourinary system

Changes in vaginal bleeding pattern and abnormal withdrawal bleeding or flow; break-
through bleeding, spotting, dysmenorrhea, increase in size of uterine leiomyomata,
vaginitis, including vaginal candidiasis, change in amount of cervical secretion,
changes in cervical ectropion, ovarian cancer, endometrial hyperplasia, endometrial
cancer.

2. Breasts

Tenderness, enlargement, pain, nipple discharge, galactorrhea, fibrocystic breast
changes, breast cancer.

3. Cardiovascular

Deep and superficial venous thrombosis, pulmonary embolism, thrombophlebitis,
myocardial infarction, stroke, increase in blood pressure.

Extended-spectrum antibiotics
reduce the rate of postcesarean

wound infection

Tita ATN, Owen J, Stamm AM, Grimes A, Hauth JC, Andrews
WW. Impact of extended-spectrum antibiotic prophylaxis
on incidence of postcesarean surgical wound infection.
Am ] Obstet Gynecol. 2008;199:303e.1-303e.3 [Clas-
sification of evidence - Level II].

his prospective study describes surveil-

lance for postcesarean wound infection
during three different periods at the Univer-
sity of Alabama:

e 1992-1996, during which patients un-
dergoing cesarean delivery routinely re-
ceived prophylaxis with a first- or second-
generation cephalosporin. Overall incidence
of wound infection: 3.1%

e 1997-1999, during which patients were
randomized to standard prophylaxis with ce-
fazolin or to cefazolin plus either intravenous
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Table 4: Adverse Events Regardless of Drug Relationship ata 4.
Frequency of >5% in a 1-year Double-blind Clinical Trial Nausea, vomiting, abdominal cramps, bloating, cholestatic jaundice, increased
E21MG ANGELIQ incidence of gall bladder disease, pancreatitis, enlargement of hepatic hemangiomas.
ADVERSE EVENT (N=226) (N=227) 5. Skin
n (%) n (%) Chloasma or melasma, which may persist when drug is discontinued, erythema
multiforme, erythema nodosum, hemorrhagic eruption, loss of scalp hair, hirsutism,
BODY AS A WHOLE pruritus, rash.
Abdominal pain 29 (12.8) 25 (1) 6. Eyes
Pain in extremity 15 (6.6) 19 (8.4) Retinal vascular thrombosis, intolerance to contact lenses.
Back pain 11(4.9) 16 (7) 7. Central nervous system
Flu syndrome 15 (6.6) 16 (7) H_eadache, migrgine_,_d\zziness, m_ental depression, chor_ea, nervousness, mood
Accidental injury 15 (6.6) 135.7) disturbances, irritability, exacerbation of epilepsy, dementia.
8. Miscellaneous
Abdomen enlarged 17 (75) 16(7) Increase or decrease in weight, reduced carbohydrate tolerance, aggravation of por-
Surgery 6(2.7) 12 (5.3) phyria, edema, arthralgias, leg cramps, changes in libido, anaphylactoid/anaphylactic
METABOLIC & NUTRITIONAL DISORDERS reactions including urticaria and angioedema, hypocalcemia, exacerbation of asthma,
Peripheral edema [ 1263 | 408 increased tighycerides.
NERVOUS SYSTEM
Headache [ o615 [ 2207 Vanfactured or
RESPIRATORY SYSTEM - vlacturea for
Upper respiratory infection 40 (17.7) 43 (18.9) 5A¢ER
Sinusitis 8 (3.5) 12(5.3) Bayer Hea_] thcare
SKIN AND APPENDAGES Pharmaceuticals
Breast pain [ sa050 | 43(189) Bayer HealthCare Pharmaceuticals Inc.
UROGENITAL Wayne, NJ 07470
Vaginal hemorrhage 43 (19.0) 21(9.3) Manufactured in Germany
Endometrial disorder 22 (9.7) 4(18) ©2008 Bayer HealthCare Pharmaceuticals Inc., All rights reserved.
Leukorrhea 14 (6.2) 3(1.3) 6702400BS US 80621990 March 2008
(IV) doxycycline or oral azithromycin. Over-
all incidence of wound infection: 2.4%
¢ 2001-2006, during which patients routine-
ly received IV cefazolin plus IV azithromycin.
Overall incidence of wound infection: 1.3%.
In each time period, the prophylactic an-
tibiotics were administered after the infant’s
umbilical cord was clamped. The p value for
test of trend was highly significant (p<.002).
The same significant trend was noted when
superficial and deep wound infections were
examined separately.
This evidence is a “practice changer”
For almost 20 years, the standard of practice
has been to routinely administer prophylac-
tic antibiotics to all women having cesarean
Vol. 21 No. 6 | June 2009 | OBG Management 33
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delivery. Essentially, every published study
has demonstrated a highly significant reduc-
tion in the frequency of postcesarean endo-
metritis when patients received prophylaxis.
Multiple studies also confirmed that a more
limited-spectrum cephalosporin was as ef-
fective as an extended-spectrum agent in re-
ducing the frequency of endometritis.’

Many of these earlier reports were un-
able to demonstrate a consistently benefi-
cial effect of prophylaxis on the incidence
of postoperative wound infection. That is
why the present study is of such interest and
importance. Tita and colleagues previously
demonstrated an improved effect of extend-
ed-spectrum prophylaxis on the incidence of
postcesarean endometritis.® Now they have
confirmed that this method of prophylaxis is
also effective in lowering the rate of surgical
wound infection.

Wound infections are more
troublesome than endometritis

Wound infections—either incisional abscess
or cellulitis—are even more likely than post-
cesarean endometritis to prolong a patient’s
postoperative stay and create the potential for

severe morbidity, such as fascial dehiscence
and necrotizing fasciitis. With the increasing
prevalence of obesity in the US population,
wound infections are likely to become even
more frequent.

These infections typically are caused by
aerobic streptococci and staphylococci from
the skin, combined with coliform organisms
and anaerobes from the pelvic flora. Inci-
sional abscesses require surgical drainage;
cellulitis usually will respond to a change
in antibiotic therapy that specifically targets
streptococci and staphylococci, along with
the coliforms and anaerobes.

WHAT THIS EVIDENCE MEANS k
FOR PRACTICE

| strongly recommend routine prophylaxis
with IV cefazolin (1 g) plus azithromycin (500
mg) in all women having cesarean delivery.
Moreover, in view of several recent investiga-
tions that evaluated the timing of antibiotic
administration (immediately preoperative
versus after the umbilical cord is clamped),

| recommend that extended-spectrum pro-

phylaxis be given before the start of surgery.”

Prophylactic antibiotics reduce
the complication rate by 2/3 after
repair of major perineal laceration

Duggal N, Mercado C, Daniels K, Bujor A, Caughey AB,
El-Sayed YY. Antibiotic prophylaxis for prevention of
postpartum perineal wound complications: a random-
ized control trial. Obstet Gynecol. 2008;111:1268-1273
[Classification of evidence - Level I].

T ake note of this prospective, randomized,
placebo-controlled trial of prophylactic
antibiotics in women who sustained a third-
or fourth-degree perineal laceration during
vaginal delivery: It is the first, and only, well-
designed trial of antibiotic prophylaxis for
prevention of complications after repair of a
major perineal laceration. Among patients in
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the study, 8% who received antibiotics devel-
oped a wound complication, compared with
24% of patients who received placebo, a statis-
tically and clinically significant difference.

Details of the study

Eighty-three women received placebo, and
64 received a single IV dose of either cefo-
tetan (1 g) or cefoxitin (1 g) before their peri-
neal laceration was repaired. Patients who
were allergic to penicillin received clindamy-
cin (900 mg). The primary endpoints of the
study were gross disruption of the wound or



purulent drainage from the wound site 2 weeks after
delivery.

Forty patients (27%) did not return for their post-
partum appointment. Of the remaining patients,
four of 49 (8%) who received antibiotics developed a
wound complication, compared with 14 of 58 (24%)
of those who received placebo (p=.037).

Sequelae of major perineal laceration

can be severe

Major perineal laceration occurs in approximately
2% to 20% of vaginal deliveries in the United States.
The principal risk factors for third- and fourth-de-
gree lacerations are nulliparity, midline episiotomy,
and operative vaginal delivery, especially forceps
extraction. Both types of laceration may lead to seri-
ous morbidity, such as prolonged pain, fecal inconti-
nence, and perineal infection, including necrotizing
fasciitis. These infections typically are polymicrobial,
mixed aerobic-anaerobic. Moreover, fourth-degree
lacerations may result in rectovaginal fistula if they
are not repaired properly. This complication causes
considerable debility and major social inconvenience
for the patient.

Although the sample size was relatively small, this
study clearly demonstrated that a single dose of ex-
tended-spectrum cephalosporin (cefotetan or cefoxi-
tin) was highly effective in reducing the rate of perineal
infection and perineal wound disruption. Whether a
more limited-spectrum agent such as cefazolin would
be as effective is not certain.

WHAT THIS EVIDENCE MEANS k
FOR PRACTICE

| strongly recommend routine antibiotic prophylaxis
for any patient who sustains a third- or fourth-degree
perineal laceration.

If the patient has a mild allergy to penicillin (morbil-
liform rash), | would administer cefotetan because it
is less expensive than cefoxitin. If the patient has a
severe reaction to penicillin (urticaria, anaphylaxis), |
would administer both clindamycin and gentamicin
in order to ensure adequate coverage of the multiple
organisms likely to cause soft-tissue infection of the
genital tract.

Clindamycin alone covers only aerobic gram-
positive cocci and offers no protection against the
coliform organisms that are so prevalent in perineal
wound infection.®

CONTINUED ON PAGE 37
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epifoam
(hydrocortisone acetate |% and
pramoxine hydrochloride 1%)

Epifoam® is available by prescription only
and is a pharmaceutically elegant foam
product available to treat your patient’s
itching and inflammation

Effective relief of corticosteroid responsive dermatoses

* Topical anesthetic for effective relief' and a topical
corticosteroid with dual action anti-inflammatory and
anti-pruritic properties for discomfort and inflammation

e Does not contain “caine”
types of local anesthetics

A

e Pharmaceutically elegant
foam providing gentle
relief

epifoam®
(hydrocortisone acetate 1% and
pramoxine hydrochloride 1%)

Sig: 34 times daily
Dispense: 10 gm canister

refill_ S

e Epifoam® comesin a
metered dose applicator

Remenber to write: Dispes

IMPORTANT SAFETY INFORMATION:

Epifoam® is indicated for the relief of the inflammatory and pruritic manifestations of
corticosteroid-responsive dermatoses. Topical corticosteroid products are
contraindicated in those patients with a history of hypersensitivity to any of the
components of the preparation. Do not insert any part of the aerosol container
directly into the vagina or anus. Avoid contact with the eyes. Contents of the canister
are under pressure. Do not burn or puncture the aerosol container. Do not store at
temperatures above 120°F (49°C). Systemic absorption of topical corticosteroids has
produced reversible hypothalamic-pituitary-adrenal (HPA) axis suppression,
manifestations of Cushing’s syndrome, hyperglycemia, and glucosuria in some
patients. Pediatric patients may absorb proportionally larger amounts of topical
corticosteroids and thus be more susceptible to systemic toxicity. The following local
adverse reactions are reported infrequently with topical corticosteroids: burning,
itching, irritation, dryness, folliculitis, hypertrichosis, acneiform eruptions, hypopig-
mentation, perioral dermatitis, allergic contact dermatitis, maceration of the skin,
secondary infection, skin atrophy, striae and miliaria.

Please see full prescribing information on the next page.

1Yosipovitch, Gil MD and Maibach, Howard I.MD, Journal of the American Academy of Dermatology, August
1997(37:278-280),“Effects of topical pramoxine on experimentally induced pruritus in humans”

ALNAVEN
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Epifoam® is a registered trademark of SRZ Properties, Inc.
EPI-F-039-LB-Rev0209
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Diarrhea linked to Clostridium
difficile emerges as a potent threat
to pregnant women

Rouphael NG, O’Donnell JA, Bhatnagar J, et al.
Clostridium difficile-associated diarrhea: an emerg-
ing threat to pregnant women. Am J Obstet Gynecol.
2008;198:635.e1-635.¢6 [Classification of evidence

- Level I1I].

his report describes 10 cases of severe

Clostridium difficile-associated diarrhea
(CDAD) in pregnant women during 2005 and
2006. CDAD usually affects elderly debilitat-
ed patients in hospitals and nursing homes.
This report is of great concern because the
affected patients were otherwise healthy,
young, pregnant women. The observations
are even more alarming because the mortal-
ity rate in this small series was 30% for both
mothers and babies.

Details of the series

The women developed signs of severe CDAD
3 to 60 days after receiving antibiotics; the
median was 5 days. CDAD was considered
severe if the patient required hospitalization,
ICU admission, or colectomy, or if she died.
These cases occurred in California, Geor-
gia, Oklahoma, and Pennsylvania and were
reported to the Centers for Disease Control
and Prevention (CDC).

Six women became ill before delivery,
and four developed symptoms postpartum.
The most common manifestations of infec-
tion were diarrhea, abdominal pain and dis-
tention, and fever. The peripheral white blood
cell count was in the range of 11-72 x 10%/uL.
In nine patients, the diagnosis was confirmed
by a positive test for toxin A/B; seven of these
patients also had visible pseudomembranes
in the colon. One patient had a positive stool
sample for C difficile (FIGURE 2).

Six patients required admission to the
ICU. Six developed toxic megacolon, and five
required subtotal colectomy. Three had sep-
sis; three had acute renal failure; two had dis-
seminated intravascular coagulation. Three
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patients died, and three had stillbirths. Two
patients relapsed following treatment.

One patient had no treatment and died.
The others received either metronidazole or
vancomycin or a combination of the two.
One of the patients who died received metro-
nidazole, vancomycin, and cholestyramine.

An epidemic strain appears
The incidence of C difficile infection in acute
care US hospitals hasincreased to 84 for every
100,000 patients in recent years, about three
times the rate of 31 for every 100,000 that was
reported in 1996, as the authors note. Many
of the most severe cases of CDAD are caused
by a new epidemic strain of bacteria, termed
North American Pulsed Field type 1 (NAP1)
and PCR ribotype 027.
This new strain is characterized by three
key virulence factors:
« increased production of toxins A and B
e resistance to fluoroquinolones
 production of binary toxin.
Toxins A and B bind to the surface of
intestinal epithelial cells, stimulate tissue
injury and inflammation, and, ultimately,

[EYEA Clostridium difficile

L o il b

C difficile is a spore-forming, gram-positive anaerobic
bacillus that is a common cause of antibiotic-associ-
ated diarrhea.
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as 26% has been
reported when
treating C difficile-
associated diarrhea
with metronidazole
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lead to cell death. Binary toxin appears to act
synergistically with toxins A and B to cause
severe colitis.’

Metronidazole is no

longer the treatment of choice

for severe CDAD

Before 2000, treatment of CDAD with van-
comycin or metronidazole was 97% to 98%
effective.’ In recent years, however, a failure
rate as high as 26% has been reported among
patients who are treated with metronida-
zole.!"® One prospective, randomized clini-
cal trial demonstrated that, in patients who
had severe CDAD, vancomycin, 125 mg four
times daily, was superior to metronidazole,
250 mg four times daily (97% success rate vs
76%; p=.02).!! The efficacy of the two drugs
was comparable in treating milder cases of
CDAD (98% for vancomycin, 90% for metro-
nidazole; p=.36). ®
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