
PSAP-VII • Oncology 129 Gynecologic Cancers

Learning Objectives  
1.  Apply knowledge of the pathophysiology, etiology, 

presenting symptoms, and diagnostic evaluation of 
each of the gynecologic cancers to care of patients.

2.  Evaluate the role and limitations of screening for 
early detection of endometrial and ovarian cancers.

3.  Develop a treatment plan for a patient with a newly 
diagnosed gynecologic cancer.

4.  Assess the role of consolidation treatment and the 
impact on overall survival of patients with gyneco-
logic malignancies.

5.  Develop an algorithm for the selection of a che-
motherapy regimen for the treatment of recurrent 
gynecologic malignancies. 

Introduction  
 The gynecologic cancers remain a pharmacothera-
peutic challenge. In general, the primary and most effec-
tive treatment is surgery if the cancer is diagnosed in the 
early stages. Both endometrial and cervical cancers are 
more likely to be diagnosed in the early stages because of 
their symptoms and the availability of effective screen-
ing tools. Regrettably, ovarian cancer is denoted the 
“silent killer” among the gynecologic cancers because it 

is often not diagnosed until an advanced stage when a 
cure is difficult. This chapter describes the treatment of 
endometrial, ovarian, and cervical cancers. Vaginal and 
vulvar cancers are not discussed in this chapter; how-
ever, the treatment approaches used in the management 
of cervical cancer can generally be applied to vaginal or 
vulvar cancers.
 Overall, the etiology of gynecologic cancers is not 
well understood. Two exceptions are the distinct asso-
ciations between human papillomavirus (HPV) infec-
tion and development of cervical cancer; and hereditary 
nonpolyposis colorectal cancer (HNPCC) or Lynch 
syndrome, which increases the risk of both ovarian and 
endometrial cancers. Box 1-1 lists risk factors for the 
three gynecologic malignancies.
 With all three gynecologic malignancies, patients are 
generally asymptomatic in the early stage of disease, 
with symptoms appearing as the cancer progresses. 
Although the symptoms of ovarian cancer are nonspe-
cific and have an insidious onset often leading to delay 
in diagnosis, postmenopausal bleeding associated with 
endometrial cancer and postcoital bleeding and pain 
associated with cervical cancer result in women seek-
ing gynecologic care and obtaining an earlier diagnosis. 
Box 1-2 lists common presenting symptoms.
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 For ovarian cancer, the diagnosis and stage are con-
firmed during the initial surgery because the tumors are 
often difficult to access, and peritoneal seeding can occur 
if a needle biopsy is performed before surgery. Although 
both  cervical and endometrial cancer diagnoses can be 
confirmed from biopsy, staging for endometrial cancer 
is a combination of diagnostic tests and surgical exami-
nation, whereas advanced cervical cancer is most often 
staged by diagnostic tests alone. Because most women 
undergo surgery as part of their primary treatment, the 
staging work-up is completed during surgery. All gyne-
cologic cancer staging is classified by the International 
Federation of Gynecology and Obstetrics (FIGO) stag-
ing system, which is described in depth in the baseline 
review references. This staging system requires exten-
sive surgery and expert pathological review. It is rec-
ommended that a trained gynecologic oncology sur-
geon complete the tumor-debulking surgery and stag-
ing when cancer is suspected in order to prevent under-
staging and to improve the overall outcome. 
 All three gynecologic cancers may spread by direct 
extension to surrounding organs (e.g., vagina, ovaries, 
uterus, fallopian tubes, bladder, rectum, pelvic peri-
toneum). Another primary mechanism of metastasis 
is through the lymphatic system, typically involving 
the pelvic and para-aortic lymph nodes, which may be 
enlarged upon palpation. Ovarian cancer may also dis-
seminate throughout the peritoneum through the peri-
toneal fluid. Tumor cells then are able to adhere to and 
invade abdominal and/or pelvic organs, resulting in dis-
seminated disease at distant sites such as the surface of 
the diaphragm or liver, as well as pulmonary and pleural 
involvement. Finally, distant metastasis may occur from 
spread of cancer cells through the hematogenous route.
 When diagnosed in early stages, interventions are 
often curative with a minimal impact on quality of life. 
Similar to most cancers, a delay in diagnosis until a more 
advanced stage of disease is associated with a much 
poorer prognosis. In general, progressive and recurrent 

gynecologic cancers are associated with inherent or 
acquired drug resistance and have a poor prognosis 
(5-year survival of less than 20%). 
 Other considerations that influence prognosis 
include tumor grade, histology, age, race, endocrine 
status, depth of tumor invasion, extension of disease 
within the pelvic cavity, presence of positive lymph 
nodes, and presence of distant metastases. In addition, 
the success of the primary surgery to achieve optimal 
tumor reduction (less than 1 cm of detectable disease) 
is a significant prognostic factor, especially for ovarian 
cancer. Furthermore, treatment of advanced and recur-
rent disease is often associated with complications that 
affect the overall quality of life (e.g., fistulas, neuropa-
thies, permanent damage to the bowel). 

Endometrial Cancer  
 Endometrial or uterine cancer is the most common 
gynecologic cancer in the United States, with more 
than 43,470 estimated new cases annually. Among the 
gynecologic cancers, it has the best prognosis with only 
about 7950 (18.2%) deaths annually. 

Abbreviations in This Chapter   
CA Cancer antigen
FIGO International Federation of 

Gynecology and Obstetrics 
GOG Gynecologic Oncology Group
HNPCC Hereditary nonpolyposis 

colorectal cancer 
HPV Human papillomavirus
IDMS Isotope dilution mass 

spectrometry
TVUS Transvaginal ultrasonography

Box 1-1. Risk Factors for Gynecologic Cancers 

Endometrial Cancer
African American race 
Hereditary nonpolyposis colorectal cancer
Insulinemia
Non–insulin-dependent diabetes
Nulliparity
Obesity
Tamoxifen
Unopposed estrogen therapy

Cervical Cancer
Human papillomavirus infection
Immunosuppression
Multiple sexual partners
Other sexually transmitted diseases
Smoking
Unprotected sexual activity
Use of oral contraceptives

Ovarian Cancer
Early menarche (before age 12 years)
Fertility drugs
Hereditary breast/ovarian cancer – BRCA1, BRCA2
Hereditary nonpolyposis colorectal cancer
Infertility
Late menopause (after age 60 years)
Nulliparity
Obesity
Western/developed countries
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Etiology  
 The etiology of endometrial cancer has not been fully 
determined. The risk of endometrial cancer is associ-
ated with either family history or factors that contrib-
ute to increased exposure to estrogen and its metabo-
lites. Obesity is considered a major risk factor for endo-
metrial cancer. Women with an excess 13–23 kg of body 
weight have an associated 3- to 5-fold greater risk of 
developing endometrial cancer compared with the gen-
eral population. Obesity is associated with a higher per-
centage of adipose tissue, which is where the conver-
sion of androgens to estrogens occurs through several 
pathways including the aromatization of androstene-
dione to estrone. The net result is increased estrogen 
exposure that results in an increased risk of endometrial 

hyperplasia and ultimately the potential for progression 
to invasive endometrial cancer. 
   Other conditions associated with an increased risk 
are polycystic ovarian syndrome, a hyperestrogenic 
state; and HNPCC, which is associated with a 40% to 
60% increased risk of developing endometrial cancer. 
Although primarily an antiestrogen, tamoxifen use has 
also been associated with an increased risk of endome-
trial cancer because of its mixed estrogenic effects on 
the endometrial lining. 
 Women with a known hereditary risk should have 
annual screening after age 35, but there is no standard-
ized algorithm, so screening should be based on clini-
cal judgment. Women receiving tamoxifen who still 
have a uterus are also at an increased risk of developing 
endometrial cancer and should have annual screening 
while on therapy and for at least 1 year after completion 
of therapy. Annual screening may include pelvic exam-
ination, transvaginal ultrasonography (TVUS), pelvic 
ultrasonography, and endometrial biopsies as indicated 
(e.g., for irregular bleeding). For women without risk 
factors, routine screening is not recommended.

Diagnosis  
 Although the diagnosis of endometrial cancer can be 
confirmed from biopsy, staging for endometrial cancer 
is based on a combination of diagnostic tests and sur-
gical examination. When women present with irregular 
vaginal bleeding and there is a suspicion of endometrial 
cancer, an endometrial biopsy is usually performed dur-
ing an office visit. If the biopsy is negative, then a dila-
tion and curettage is completed to gather better sam-
pling and confirm clinical findings. A positive biopsy 
is often followed up by a TVUS to determine endome-
trial thickness; if it is more than 4–5 mm, it requires fur-
ther evaluation. A cervical biopsy should be performed 
if cervical invasion is a concern. Hysteroscopy may also 
be included in the initial work-up to inspect the uter-
ine cavity for polyps and visualization of the endome-
trium, and is often done in conjunction with dilation 
and curettage. Once a diagnosis is reached, the extent 
of disease in other pelvic organs and beyond the pelvic 
cavity is determined by diagnostic modalities such as 
cystoscopy, proctoscopy, computed tomography (CT), 
and magnetic resonance imaging (MRI) as appropriate.

Treatment  
Therapeutic Goals  
 Early stage endometrial cancer can be cured with 
timely and aggressive treatment involving surgery, 
chemotherapy, and/or radiation. Therapeutic goals in 
recurrent and metastatic cancer are to alleviate symp-
toms and decrease disease progression. The achieve-
ment of stable disease is often considered a reasonable 
therapeutic goal for recurrent gynecologic cancers. 

Box 1-2. Clinical Presentation of Gynecologic 
Cancers

Endometrial Cancer
Abdominal fullness/pressure
Abnormal vaginal bleeding
•	  Pre- or perimenopausal woman: heavy or prolonged 

vaginal bleeding
•	  Postmenopausal woman: resumption of vaginal 

bleeding

Cervical Cancer
Abnormal Papanicolaou smear
Abnormal vaginal bleeding
Abnormal vaginal discharge
Difficult bowel movements
Flank pain
Hematuria
Postcoital vaginal bleeding
Pain during/after intercourse
Unilateral hip, buttock, leg pain
Urinary frequency

Ovarian Cancer
Weight change
Abdominal discomfort/distention 
Abdominal fullness/bloating
Early satiety
Indigestion/reflux
Nausea
Change in bowel habits (flatulence, diarrhea, or 

constipation)
Ascites
Abdominal pain
Urinary urgency/frequency
Irregular vaginal bleeding
Elevated cancer antigen (CA)-125 (normal 

concentration less than 35 units/mL)
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Surgery and Radiation  
 Surgery is the primary treatment for early stage endo-
metrial cancer. This should include a thorough patho-
logic assessment of the depth of myometrial invasion in 
relation to the overall myometrial thickness, tumor size 
and location within the uterus, histology and grade, and 
extent of any lymphatic invasion. After complete resec-
tion of all disease (including a vaginal or total hyster-
ectomy and bilateral salpingo-oophorectomy), pel-
vic washings are necessary to complete surgical stag-
ing. Although associated with some controversy, pelvic  
and/or para-aortic lymphadenectomy is a precise method 
for identifying nodal metastases and has been associated 
with improved survival rates in endometrial cancer. 
 Radiation alone is a treatment option to consider in 
patients who are medically inoperable because opera-
tive risk is high. Morbid obesity and severe cardiopul-
monary disease are the most common reasons a patient 
with endometrial carcinoma is deemed medically inop-
erable. More often, radiation is an adjuvant to either 
surgery or chemotherapy. After surgery, patients may 
receive internal radiation therapy (brachytherapy) in 
combination with external beam radiotherapy when 
there is lymph node involvement or other features that 
place the patient at high risk of recurrence. In recent 
clinical trials, the use of adjuvant radiation in patients 
with stage I/II low- and intermediate-risk disease 
resulted in reduced local and regional recurrence but 
had no impact on overall survival. 
  Adjuvant radiation therapy is also warranted in 
patients with high-grade tumor and increased depth of 
tumor invasion in the myometrium, lymphovascular 
space invasion, large tumor volume, and involvement of 
the lower uterine segment or cervix. Although the addi-
tion of radiation does not improve overall survival, it 
reduces the risk of recurrence by 50%. The decision to 
treat depends on whether patients have any of the risk 
factors associated with disease discussed above and 
patient factors such as age, body weight (obesity), and 
comorbidities. Finally, most recurrences of endometrial 
cancer are within the vaginal vault and may be treated 
with salvage external beam radiation with or without 
vaginal brachytherapy. 

Drug Therapy  
 Until recently, chemotherapy has not played a role in 
the primary treatment of endometrial cancer. Although 
clinical trials have demonstrated improved rates of 
complete response and progression-free survival and 
new regimens are beginning to emerge, most of the cur-
rent regimens have been established through clinical 
practice experience. Historically, doxorubicin with or 
without cisplatin has demonstrated an increased overall 
response rate and progression-free survival for patients 
with early stage disease. Unfortunately, chemotherapy 
has had no impact on overall survival in patients with 

advanced stages of endometrial cancer. The combina-
tion of paclitaxel, doxorubicin, and cisplatin for first-line 
treatment of advanced endometrial cancer did improve 
progression-free and overall survival, but the toxicity 
associated with this regimen has limited its clinical use. 
Although a standard for first-line chemotherapy has yet 
to be identified for metastatic or recurrent endometrial 
cancer, multiple phase II studies have suggested that 
paclitaxel plus carboplatin is a well-tolerated regimen, 
and it is commonly used in the treatment of endometrial 
cancer. 
 Chemotherapy for recurrent endometrial cancer con-
sists of either a single agent or a combination of agents 
with or without radiation therapy. Single-agent regi-
mens include gemcitabine, doxorubicin, cisplatin, car-
boplatin, topotecan, and paclitaxel (Table 1-1). Pacli-
taxel/carboplatin, gemcitabine/cisplatin, and gem-
citabine/carboplatin have demonstrated an improve-
ment in progression-free survival. Ifosfamide and vin-
cristine have moderate activity but also significant tox-
icities, so these agents are used primarily for sarcoma-
tous and endometrioid histologies.
 Hormonal agents are commonly used for the treat-
ment of endometrial cancer and are typically selected 
based upon the hormone receptor expression of the 
tumor (i.e., progesterone or estrogen receptor). Hor-
monal agents are attractive for the management of recur-
rent disease in patients with estrogen- or progesterone-
positive tumors because they are administered orally 
and are generally well tolerated. Megestrol acetate or 
medroxyprogesterone can be used for recurrent endo-
metrial cancer. Patients should receive the lowest effec-
tive dosage of hormonal agent to limit toxicity. The use 
of tamoxifen and aromatase inhibitors has been limited 
because of low response rates (9% to 14%) and an esti-
mated progression-free interval of 1–6 months. Lutein-
izing hormone–releasing hormone and gonadotropin-
releasing hormone receptors are present in endometrial 
cancer tissue and have the ability to indirectly inhibit 
estrogen pathway (negative feedback), but the overall 
response rates have not been impressive (see Table 1-1).

Prevention  
 Some lifestyle choices offer a protective mechanism 
and lower the risk of developing endometrial cancer. 
First, timely and proper medical treatment should be 
sought for precursor disorders of the endometrium to 
decrease the opportunity for progression to endome-
trial cancer. Women should avoid the use of unopposed 
estrogens in the presence of an intact uterus, and all 
women should avoid long-term hormone therapy. Cau-
tion is also recommended with the use of phytoestro-
gens because their long-term safety is unknown. Finally, 
appropriate diet and exercise interventions are impor-
tant to decrease the risk of obesity. 



PSAP-VII • Oncology 133 Gynecologic Cancers

Table 1-1. Chemotherapy for Treatment of Gynecologic Cancers

Drug(s) Dosage Cycle Frequency
Combination Regimens

Paclitaxel and  
carboplatin

175 mg/m2 IV (3-hr infusion)
AUC 5–7.5 IV

Every 21 days

Paclitaxel and  
cisplatin 

135 mg/m2 IV (24-hr infusion)
75 mg/m2 IV

Every 21 days

Paclitaxel and  
 cisplatin 

135 mg/m2 IV over 24 hours on day 1 and 100 mg/m2 IP over 1 hour on day 2
60 mg/m2 IP over 1 hour on day 8

Every 21 days

Cisplatin and 
cyclophosphamide

50–100 mg/m2 IV
500–1000 mg/m2 IV

Every 21–28 days

Cisplatin with radiation 40 mg/m2 IV (cap at 70 mg) weekly 5 weeks total
Cisplatin and fluorouracil with 

radiation
40 mg/m2/day IV daily for 4 days
250 mg/m2/day daily for 4 days 

Every 21 days

Docetaxel and  
carboplatin

75 mg/m2 IV
AUC 5 IV

Every 21 days

Gemcitabine and   
carboplatin

800 mg/m2 IV days 1 & 8
AUC 5 IV day 1

Every 21 days

Gemcitabine and  
cisplatin

800 mg/m2 IV days 1 and 8
40 mg/m2 IV days 1 and 8

Every 21 days

Liposomal doxorubicin and  
carboplatin

30 mg/m2 IV over 1–3 hr
AUC 5 IV

Every 28 days

Cyclophosphamide and 
bevacizumab

50 mg PO once daily
10 mg/kg IV days 1 and 5

Every 28 days 
(continuous) 

Topotecan and  
cisplatin 

0.75 mg IV days 1, 2, and 3
50 mg/m2 IV day 1 only

Every 21 days

Ifosfamide and  
doxorubicin

1500 mg/m2/day continuous IV infusion for 3 days 
30 mg/m2/day continuous IV infusion for 2 days

Every 21 days

Single Agents
Docetaxel 75 mg/m2 IV Every 21 days
Liposomal doxorubicin 40 mg/m2 IV Every 28 days
Gemcitabine 800–1000 mg/m2 IV days 1, 8, and 15 Every 28 days
Paclitaxel 60–80 mg/m2 IV (1-hr infusion) Every week
Paclitaxel 135–175 mg/m2 IV (3-hr infusion) Every 21 days
Carboplatin AUC 5–7.5 IV Every 21–28 days
Cisplatin 50–75 mg/m2 IV Every 21–28 days
Ifosfamide 1500 mg/m2/day for 3–5 days Every 21 days
Topotecan 1.3–1.5 mg/m2 IV days 1–5 Every 21 days
Topotecan 4 mg/m2 IV days 1, 8, and 15 Every 28 days
Etoposide 50 mg/m2 PO once daily days 1–10 Every 21–28 days
Capecitabine 1800-2000 mg/m2 PO in divided doses two times/day for 2 weeks Every 21 days
Altretamine 260 mg/m2 PO divided into four doses/day for 14–21 days Every 28 days
Hormonal Agents
Tamoxifen 20 mg PO two times/day Continuous
Letrozole 2.5 mg PO once daily Continuous
Medroxyprogesterone 200–400 mg PO in divided doses two times/day Continuous
Megestrol acetate 40 mg PO four times/day Continuous
Leuprolide 3.75 mg IM Monthly

AUC = area under the curve (mg/L*h); carboplatin dose then calculated based on Calvert formula (carboplatin dose = [GFR+25] AUC); 
IM = intramuscularly; IP = intraperitoneal; IV = intravenous; PO =orally.
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Cervical Cancer  
 Although cervical cancer is the second most com-
mon cancer in women worldwide, it is the least common 
among gynecologic malignancies in the United States 
with only 12,200 estimated new cases in 2010. It is associ-
ated with moderately high mortality (34.5%). Most cases 
of cervical cancers occur in developing countries (more 
than 85%) because of the limited availability of advanced 
screening techniques.

Etiology  
 Cervical cancer is the most preventable of gynecologic 
cancers and is considered a cancer caused by unfavorable 
behaviors including smoking, multiple sexual partners, 
and unprotected sexual activity. Human papillomavirus 
infection causes virtually all cervical cancer. Oncogenic 
HPV gains access to the basal layer of epithelium through 
microtraumas that occur commonly during intercourse. 
Because HPV replicates in a non-lytic (not associated 
with cell death) manner in the infected basal cells, it does 
not cause release of pro-inflammatory cytokines and 
exists in the cervical basal cell layer in the absence of an 
innate immune response. This allows for persistent infec-
tions, which can lead to the development of precancerous 
and cancerous lesions in susceptible patients.
 In addition to HPV infection, the most common 
contributing risk factor for cervical cancer is the use of 
tobacco products. Nicotine and its active metabolite, 
cotinine, may affect multiple pathways leading to cancer 
and have been associated with metaplasia, angiogenesis, 
and proliferation in epithelial cells. Both nicotine and 
cotinine have been detected in cervical mucus, confirm-
ing that these and other carcinogens present in tobacco 
smoke are carried by the blood to the cervix. These car-
cinogens are associated with induction of cellular and 
DNA damage and the formation of chemically stable 
DNA adducts that promote genetic instability within the 
cervical epithelium.

Screening  
 The introduction of the Papanicolaou test (Pap smear) 
into clinical practice and the improvement in access to 
and adherence with cervical cancer screening guide-
lines have been associated with a 74% reduction in the 
incidence of cervical cancer. Screening for cervical can-
cer should begin about 3 years after the onset of vaginal 
intercourse but no later than 21 years of age. Screening 
consists of an annual Pap smear and pelvic examination. 
Recent updates to the American Congress of Obstet-
rics and Gynecology screening guidelines recommend 
that when a woman between 21 and 30 years old with-
out known risk factors for cervical cancer has had three 
or more consecutive annual examinations with normal 
findings, the Pap smear may be performed less often, 
once every 2 years, at the discretion of her gynecologist. 

However, women with one or more high-risk factors 
should continue cervical cancer screening with an annual 
Pap smear and pelvic examination. After age 30, HPV 
testing should be completed once and repeated when-
ever an abnormal Pap smear occurs or periodically in a 
woman who has multiple sexual partners.
 Serological HPV tests cannot distinguish between 
past and current infections; therefore, current infections 
can only be detected through identification of viral DNA 
in clinical samples. This requires sensitive-type specific 
HPV DNA tests. Two tests are used in clinical practice 
with the ability to detect 13 high-risk HPV types (HPV 
16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 68). The 
HPV tests cannot distinguish the subtype(s) of HPV 
but are quantitative for the viral load present. Testing is 
completed on the Pap smear sample. No effective treat-
ment is available to eradicate HPV infections. A woman 
with a diagnosis of a high-risk HPV infection should be 
closely monitored with Pap smears every 6 months, with 
the addition of a colposcopy examination if a Pap smear 
is abnormal, to prevent progression to cervical cancer.

Diagnosis  
 Because the Pap smear is an effective screening tool 
for cervical cancer, most cases of cervical cancer are 
detected as precancerous lesions. Once an abnormal Pap 
smear is reported, follow-up is recommended. For early 
signs such as atypical cells or mild dysplasia, the recom-
mended follow-up is a repeat Pap smear within 6 months. 
However, for higher-grade lesions, the recommended fol-
low-up includes colposcopy examination with endocer-
vical curettage and biopsies. When cervical cancer is con-
firmed in biopsy samples, additional diagnostic tests are 
required (e.g., blood tests; imaging by CT, MRI, or posi-
tron emission tomography) to evaluate the extent of dis-
ease. Histology is also determined from the biopsy sam-
ples; most are squamous cell carcinomas, followed by 
adenocarcinomas, and rarely neuroendocrine or small 
cell carcinomas.

Treatment  
Therapeutic Goals  
 Early stage cervical cancer can be cured with timely 
surgery. Recurrent and metastatic cervical cancer does 
not respond well to chemotherapy; the primary goal 
of treatment is palliation of symptoms and controlling 
tumor growth and progression. Stable disease is often 
considered a reasonable therapeutic goal for any recur-
rent gynecologic cancer. 

Surgery and Radiation Therapy  
 Surgery is reserved for early stage cervical cancer (i.e., 
either FIGO stage IA or IB1 disease), when it is possi-
ble to completely excise the tumor with negative mar-
gins. Surgery includes a hysterectomy (simple or radical) 
with pelvic and/or para-aortic lymph node dissection. 
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Although this is a definitive treatment of the cervical 
cancer, it eliminates the possibility for reproduction. 

Hence, patients with stage IA disease may seek fertility-
sparing surgical interventions such as a radical trachelec-
tomy (removal of the cervix and parametrium) and lap-
aroscopic lymphadenectomy. A radical trachelectomy is 
a more complicated procedure than a hysterectomy and 
requires a skilled surgeon for a successful outcome. 

  When there is an isolated recurrence within a previ-
ously radiated field, a procedure called an exenteration 
may be considered. This surgery involves multiple pro-
cedures to remove the tumor and any adjacent organs at 
potential risk of microscopic invasion. Total pelvic exen-
teration involves the removal of the bladder, descend-
ing colon, rectum, uterus, ovaries, fallopian tubes, and 
vagina; two stomas are placed for urine and fecal elim-
ination. In an anterior exenteration, the colon and rec-
tum are not removed and only one stoma is placed for 
urinary elimination. Finally, in a posterior pelvic exenter-
ation, the bladder is not removed, and only a colostomy 
is placed. When feasible and clinically appropriate, the 
vagina is rebuilt to enable sexual intercourse. Exentera-
tion has a significant impact on quality of life. An exten-
sive diagnostic imaging and workup is completed to ver-
ify no metastases before embarking on exenteration. 
 Radiation therapy is most often used in combination 
with chemotherapy. Specifically, radiation plus weekly 
cisplatin is considered the standard of care for locally 
advanced and metastatic cervical cancer stages IIB, IIIA, 
IIIB, and IVA. The chemoradiation regimen includes cis-
platin 40 mg/m2/week (maximum of six doses) concur-
rently while receiving 45 Gray (Gy) of external beam 
pelvic radiation. This is followed by internal radiation 
(brachytherapy), most often administered through after-
loading tandem and ovoid insertion for 72 hours or high-
dose intracavitary brachytherapy. 

Chemotherapy  
 Cisplatin is more effective in cervical cancer than car-
boplatin. As a result, unlike other gynecologic cancers, 
the substitution of carboplatin for cisplatin to decrease 
toxicity is not well accepted or recommended. Use of 
chemotherapy alone is reserved for recurrences within 
the radiation field or where the desired outcome is the 
relief of symptoms. First-line treatment with chemother-
apy alone is appropriate in patients with stage IV disease 
because chemoradiation is not curative. Similar to other 
gynecologic cancers, single-agent platinum-based ther-
apy has been the standard of care; however, new clinical 
trial data support the use of combination platinum-based 
regimens. Topotecan plus cisplatin is one of the few com-
binations with approved U.S. Food and Drug Administra-
tion (FDA) labeling for recurrent cervical cancer. Once 
the disease progresses and becomes platinum resistant, 
there is no standard of care for chemotherapy. Depending 
on physician preference, residual toxicities, and patient 

preference, any one of the non-platinum chemotherapy 
agents listed in Table 1-1 may be considered.

Prevention  
 Cervical cancer is almost completely preventable. The 
most successful approach for prevention is abstinence 
from any sexual activity; however, this is unrealistic to 
continue throughout life. Mutual monogamy and con-
doms are less effective for preventing cervical cancer. 
Although a couple may achieve mutual monogamy, one 
or more previous partners may have provided exposure 
to HPV. Each additional partner adds another 25% to the 
risk of HPV exposure. A meta-analysis evaluating the use 
of condoms to prevent HPV infection demonstrated a 
lack of published studies regarding condom use and HPV 
infection. Limited evidence supports a protective effect 
of condom use on HPV DNA detection, and some stud-
ies actually show an increased incidence of HPV lesions 
with condom use.
 The HPV quadrivalent vaccine (against types 6, 11, 
16, and 18) and the bivalent HPV vaccine (against types 
16 and 18) are both indicated for preventing HPV infec-
tion and reducing the risk of developing cervical cancer. 
To be effective, the HPV vaccine should be administered 
before any potential exposure to the virus (i.e., before any 
sexual activity). However, it is also effective in individuals 
who have been sexually active and test negative for HPV. 
Neither of the vaccines is effective for treatment of HPV 
infections or cervical cancer.
 The quadrivalent HPV vaccine has limited cross-neu-
tralization ability against other HPV genotypes. Prelimi-
nary data from follow-up clinical studies suggest that the 
immunity achieved from the HPV vaccine is not likely to 
be lifelong. Additional studies are needed to determine 
the timing for boosters or whether repeating the series is 
necessary. The HPV vaccine is effective for at least 5 years 
for HPV-16, but additional evaluation to determine the 
effective geometric titer is needed. In one study, the HPV-
18 titers in patients treated with the vaccine increased ini-
tially but were at concentrations similar to the geometric 
titers in the placebo group by 36 months after vaccina-
tion. The three-shot series must be completed within the 
6-month time frame for an adequate geometric titer to be 
achieved. The reduced efficacy in those not completing 
the full three-shot series is still a concern. The true impact 
of the use of the HPV vaccines on the prevention of cervi-
cal cancer will not be apparent for decades.

Ovarian Cancer  
 Ovarian cancer is the most deadly of the gynecologic 
malignancies in the United States. It is the fifth leading 
cause of cancer-related deaths in women and has a mor-
tality rate of more than 60%. An estimated 21,880 new 
cases in United States are diagnosed annually. This high 
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mortality rate can be attributed to the late stage of diag-
nosis and to inherent drug resistance.

Etiology  
 The etiology of most cases of ovarian cancer remains 
unclear and unpredictable. The two primary theories are 
the incessant ovulation hypothesis and the gonadotropin 
hypothesis. Both hypotheses are based on the premise 
that an increasing number of ovulations or proliferations 
of the ovary epithelium leads to an increased potential 
for aberrant cell repair and mutations, which is thought 
to eventually lead to the formation of cancer. Another 
theory suggests that chronic inflammation from use of 
talc products or asbestos exposure is a contributing fac-
tor; however, this association has not been confirmed in 
longitudinal epidemiology studies.
 Ovarian cancer is considered a sporadic cancer, with 
less than 10% of all cases being attributed to hereditary 
risk. However, if more than one first-degree relative (e.g., 
a mother and sister) is afflicted with ovarian cancer, the 
risk increases to more than 50%. 
 The tumor suppressor genes BRCA1 and BRCA2 are 
thought to be involved in one or more pathways of DNA 
damage, including both the recognition and repair of 
genes associated with development of ovarian cancer. 
Of the two genes, BRCA1 is more prevalent, being asso-
ciated with 90% of inherited and 10% of sporadic cases 
of ovarian cancer. Patients with BRCA1-associated ovar-
ian cancer are usually younger and the tumors are more 
aggressive with moderate to high grade, serous histology. 
The two most common genetic abnormalities of familial 
ovarian cancer are hereditary breast/ovarian cancer syn-
drome and hereditary HNPCC. Hereditary breast/ovar-
ian cancer syndrome is associated with germ-line muta-
tions in BRCA1 and BRCA2 and with earlier onset of can-
cer and often multiple cancers in the same patient. The 
BRCA mutations have also been associated with Ashke-
nazi Jewish ancestry. The HNPCC syndrome has also 
been associated with up to 12% of hereditary ovarian can-
cer cases. In patients testing positive for HNPCC genetic 
mutations, ovarian cancer occurs at an earlier age than 
in the general population, and these patients are more 
likely to have a synchronous endometrial cancer. In addi-
tion, the cancer is more likely to be well or moderately 
differentiated.
 Supporting the two primary hypotheses of the devel-
opment of ovarian cancer, conditions that increase the 
total number of ovulations in women’s reproductive his-
tory also have been identified as risk factors for ovarian 
cancer (see Box 1-1). 
 Unlike cervical cancer, ovarian cancer does not have 
a known pre-invasive component or premalignant pro-
cess. Hence it is difficult to screen patients to detect 
early disease. Large-scale clinical studies have failed to 
demonstrate a benefit for routine screening using can-
cer antigen (CA)-125 concentrations or TVUS in the 

general population. However, in women with a positive 
family history who are at high risk of ovarian cancer, the 
National Institutes of Health recommends monitoring 
with an annual pelvic examination, CA-125 concentra-
tion, and TVUS every 6 months. 

Diagnosis  
 Early disease is typically asymptomatic. As the disease 
advances, patients experience nonspecific symptoms 
often confused with symptoms of common benign gas-
trointestinal disorders (see Box 1-2). This often results in 
delays in seeking a gynecologic examination and in diag-
nosis. A key element for improving patient outcomes in 
women with ovarian cancer is the education of the pub-
lic and other health care providers. Women must seek 
medical attention earlier when experiencing any of the 
nonspecific symptoms described above for more than 6 
weeks.
 During a gynecologic examination, signs that indi-
cate the need for further testing include presence of an 
adnexal mass or any irregularity, solid features, and nod-
ularity of the ovary. Patients with advanced disease may 
exhibit signs of abdominal distension because of asci-
tes and increased tumor burden, or dyspnea or cough 
because of pleural effusions. 
 In addition to a physical examination, a complete blood 
count, chemistry profile including liver and kidney func-
tion tests, and tests for tumors markers including CA-125 
and CA-19 concentrations should be performed to sup-
port diagnosis. The CA-125 marker is a nonspecific anti-
gen but is currently the best tumor marker for epithelial 
ovarian carcinoma. A normal CA-125 concentration is 
less than 35 units/mL; when elevated at the time of diag-
nosis, changes in CA-125 concentrations correlate with 
response and progression. The CA-125 concentrations 
may also be elevated in benign conditions such as dur-
ing ovulation and/or menses, diverticulitis, and endome-
triosis. Other nongynecologic cancers may also produce 
elevations in the marker. To further evaluate the extent of 
disease and confirm the diagnosis, other diagnostic tests 
may include TVUS or abdominal ultrasonography, gas-
trointestinal evaluations, chest radiography, CT, MRI, or 
positron emission tomography. 

Treatment  
Therapeutic Goals  
 Early stage ovarian cancer can be cured with timely and 
aggressive treatment involving surgery, chemotherapy, 
and/or radiation. In many cases, women with advanced 
ovarian cancer may achieve a complete response to ini-
tial surgery and chemotherapy although more than 75% 
of these cancers will recur within the first 2 years. In 
recurrent or metastatic ovarian cancer, the primary goal 
of treatment is palliation of symptoms and controlling 
tumor growth and progression. Stable disease is often 
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considered a reasonable therapeutic goal for recurrent 
ovarian cancer. 

Surgery and Radiation Therapy  
 Surgery is the primary treatment intervention for ovar-
ian cancer; it also confirms the diagnosis and staging. Sur-
gery is often curative for patients with stage IA disease, 
with long-term survival exceeding 90%. The surgical treat-
ment for ovarian cancer includes a total abdominal hys-
terectomy with bilateral salpingo-oophorectomy, omen-
tectomy, and lymph node dissection. The primary objec-
tive of surgery is to optimally debulk the tumor to less 
than 1 cm of detectable residual disease. Optimal cytore-
duction is associated with higher complete response rates 
to chemotherapy and longer overall survival. 
 Additional surgery after completion of chemother-
apy is referred to as secondary cytoreduction or interval 
debulking if followed by additional cycles of chemother-
apy. Cytoreduction is thought to facilitate the response 
to chemotherapy and improve overall survival. However, 
randomized trials of secondary surgical cytoreduction 
have reported conflicting results. Current clinical prac-
tice is not standardized and remains contentious.
 Also controversial is second-look surgery, which is per-
formed in patients with a clinical complete response after 
primary chemotherapy. The purpose is to examine the 
peritoneal cavity for any visible or microscopic disease 
to determine whether additional chemotherapy is war-
ranted. However, this procedure has not been shown to 
improve overall survival, and about 50% of patients with 
a negative second-look surgery still relapse. Finally, sur-
gical interventions are considered in patients with recur-
rent disease to improve quality of life by relieving symp-
toms associated with complications (e.g., small bowel 
obstruction).
 Radiation has no impact on overall survival when 
used in early stage disease. Its primary role is for pallia-
tion of symptoms in patients with recurrent pelvic dis-
ease, which is often associated with small bowel obstruc-
tion. Either external beam whole-abdominal irradiation 
with 35–45 Gy or intraperitoneal isotopes such as 32P can 
be used in the management of ovarian cancer to alleviate 
symptoms; these are associated with an improvement in 
the woman’s quality of life.

Chemotherapy  
Primary Treatment  
  Controversy exists regarding the standard treat-
ment for FIGO stage IA and IB ovarian cancer. Many 
clinicians treat with three to six cycles of paclitaxel and 
carboplatin because of the high risk of recurrence. The 
standard treatment for patients with FIGO stage IC–IV 
disease or incomplete staging is six to eight cycles of a 
taxane plus platinum agent, most often carboplatin and 
paclitaxel (see Table 1-1). 

 Despite being included in guidelines from the 
National Comprehensive Cancer Network and 
National Cancer Institute, the route of administration 
remains controversial in clinical practice. Administra-
tion of chemotherapy through intraperitoneal deliv-
ery is a not a new concept; however, phase III trials 
investigating intraperitoneal therapy conducted in the 
past decade have brought the intraperitoneal/intrave-
nous issue back to the clinical arena. Three random-
ized phase III studies evaluating the role of intraperi-
toneal chemotherapy in ovarian cancer demonstrated 
an improvement in progression-free survival. In two 
trials, the improvement in overall survival was small 
and was associated with more toxicity. Thus, these regi-
mens did not translate into clinical practice. The Gyne-
cologic Oncology Group (GOG) trial 172, published 
in 2006, was the first to demonstrate an improvement 
in overall survival as well. This study compared intra-
venous paclitaxel and intravenous cisplatin (intrave-
nous group) with intravenous paclitaxel over 24 hours 
on day 1 followed by intraperitoneal cisplatin on day 
2 and intraperitoneal paclitaxel on day 8 (intraperito-
neal group) in patients with optimally debulked stage 
III ovarian cancer. The median duration of overall sur-
vival was higher in the intraperitoneal group than in 
the intravenous group (65.6 months vs. 49.7 months). 
The quality of life was significantly worse for patients 
in the intraperitoneal group during therapy because of 
increased nausea, vomiting, dehydration, electrolyte 
abnormalities, infection, and neuropathy. However, by 
6 weeks after completion of chemotherapy, no differ-
ences in quality of life were observed. 
 Appropriate patient selection is critical for intraper-
itoneal administration. Patients should have a diag-
nosis of stage III disease; optimal cytoreduction; ade-
quate organ function; limited or no intra-abdominal 
lesions; and be willing to tolerate adverse event such 
as infection, abdominal pain, discomfort, and catheter 
complications.
 Neoadjuvant chemotherapy is defined as chemother-
apy that is given before primary surgical intervention. 
When a patient presents with metastatic ovarian cancer 
and/or is not a surgical candidate, neoadjuvant chemo-
therapy is an alternative to primary debulking surgery 
with the goal of decreasing tumor size/volume and ulti-
mately increasing the chance of maximal tumor resec-
tion when surgery becomes feasible. In addition, advan-
tages of neoadjuvant chemotherapy include less preop-
erative morbidity, less need for aggressive surgery, and a 
survival rate similar to that of patients who underwent 
primary debulking surgery. 

Consolidation Therapy  
 At the end of the primary six cycles of chemotherapy, 
all patients are assessed for evidence of disease. Based 
on the GOG 178 study that evaluated 3 versus 12 cycles 
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of paclitaxel 135 mg/m2 over 3 hours once a month after 
patients achieved a complete response to primary treat-
ment (surgery plus 6 cycles of paclitaxel and carbopla-
tin), the standard consolidation chemotherapy regimen 
is single-agent paclitaxel for 12 cycles. Single-agent car-
boplatin is also a reasonable option for patients with 
platinum-sensitive disease who may have significant 
residual neurotoxicity. However, its efficacy for consoli-
dation has not been confirmed in randomized clinical 
trials. A partial response to primary chemotherapy is 
defined as a greater than 50% decline in CA-125 (from 
the presurgery concentration) or tumor regression. It is 
also a reasonable option to continue with single-agent 
paclitaxel or carboplatin in patients who have achieved 
a partial response to primary treatment in an attempt to 
achieve a complete response.
 When the tumor has not achieved a partial response 
to primary treatment with a taxane/platinum regimen, 
alternative chemotherapy agents should be considered 
(see Table 1-1). Treatment is continued until a com-
plete response is achieved. If the patient has no or mini-
mal disease after completion of primary chemotherapy, 
an acceptable management approach is to observe the 
patient every 3–4 months. Surveillance includes phys-
ical examination, CA-125 concentration (if a marker), 
and radiologic imaging as indicated. During the obser-
vation period, supportive care should be provided as 
indicated until the disease progresses and chemother-
apy is reinitiated.

Chemotherapy for Recurrent Disease  
 Surgery and radiation provide limited or no benefit 
for recurrent ovarian cancer. Chemotherapy is consid-
ered the primary treatment option for recurrent ovarian 
cancer. Platinum sensitivity is a major prognostic factor 
for any chemotherapy in recurrent ovarian cancer. 
 Several mechanisms can contribute to drug resis-
tance in ovarian cancer, including increasing DNA repair, 
increasing drug inactivation, the expression of onco-
genes, and the level of p53 function. Multidrug resistance 
continues to be a hurdle to overcome in the manage-
ment of cancer chemotherapy. When cancer recurs more 
than 6 months after the last platinum therapy, tumors 
are considered to have platinum-sensitive disease and 
may respond to a second course of platinum-based treat-
ment with response rates of 20% to 70%. Conversely, in 
patients with platinum-resistant disease (relapse less than 
6 months after platinum therapy), treatment options 
include agents with an alternative mechanism of action 
(e.g., taxanes, topoisomerase I inhibitors, anthracyclines, 
cytidine analogs, aromatase inhibitors, antiestrogens, 
luteinizing hormone–releasing hormone agonists) or 
targeted agents discussed in the following section (see 
Table 1-1). These agents are usually given as single-agent, 
sequential therapies. 

 Response rates are comparable for all the chemother-
apy agents currently used in the treatment of recurrent 
ovarian cancer. There are no guidelines that specify a 
defined sequence or number of cycles. Because response 
rates are generally poor, a more viable option is for 
patients with platinum-resistant ovarian cancer to con-
sider investigational trials. Treatment decisions are based 
on physician preference; on patient factors such as age, 
comorbidities, residual toxicities, and hypersensitivities; 
and on past treatments. 

Biological and Targeted Agents  
 During the past 5 years, clinical research has cen-
tered on the evaluation and incorporation of targeted 
agents such as the monoclonal antibodies (e.g., beva-
cizumab, cetuximab) and the small-molecule tyrosine 
inhibitors (e.g., sunitinib, gefitinib, sorafenib) for treat-
ment of all gynecologic malignancies. The most prog-
ress has been demonstrated with bevacizumab as both a 
single agent and in combination regimens for the treat-
ment of recurrent ovarian cancer. Preliminary results of 
two multicenter phase III trials provide clinical data to 
support the incorporation of bevacizumab into first-line 
and maintenance regimens to improve progression-free 
survival in ovarian cancer. The impact on overall survival 
is unknown. In addition, multiple phase II studies have 
been conducted to evaluate the combination of bevaci-
zumab with oral cyclophosphamide, paclitaxel, and other 
second-line agents (see Table 1-1). Although initial data 
suggest an improvement in progression-free survival 
based on recent clinical experience in other malignancies, 
it is too early to determine the impact of bevacizumab on 
overall survival of patients with ovarian cancer.

Prevention  
 The use of oral contraceptives reduces the risk of ovar-
ian cancer by about 30%. The risk continues to decrease 
by about 5% each year, totaling up to 50% with 10 or 
more years of use. Protection continues for 20 years after 
discontinuation of the oral contraceptive agent. In the 
general population, oral contraceptives are reasonable to 
recommend for the prevention of sporadic (nonheredi-
tary) ovarian cancer. However, risk versus benefit should 
be considered for patients with a family history of ovar-
ian and breast cancer because use of oral contraceptives 
has been associated with an increased risk of breast can-
cer. Although findings have not been confirmed in con-
trolled trials, use of aspirin, ibuprofen, and other nonste-
roidal anti-inflammatory drugs has been associated with 
an estimated 47% risk reduction of ovarian cancer. Sev-
eral in vitro preclinical studies suggest that retinoids also 
prevent ovarian cancer. 
 In women with known familial or genetic risk of devel-
oping ovarian cancer, prophylactic surgery is an option 
and is often considered after completion of childbear-
ing. Prophylactic procedures include a bilateral salpingo-
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oophorectomy and tubal ligation with or without hyster-
ectomy. Before surgery, patients should understand that 
prophylactic surgery is not absolute with regard to risk 
reduction. For example, bilateral salpingo-oophorectomy 
in patients with BRCA mutations reduced the cancer risk 
by 80%; however, a residual risk of peritoneal cancer 
remained in these patients with an estimated cumulative 
incidence of 4.3% at 20 years after surgery. Although the 
mechanism of the prevention/reduction of risk is not well 
understood, it may be caused by impaired ovarian func-
tion or decreased passage of inflammatory substances 
and interruption of retrograde transport of carcinogens 
through the fallopian tube. The reported reduction in risk 
is as great as 30% for tubal ligation and/or hysterectomy 
and persists for 20–25 years after the procedure.

Quality Pharmaceutical Care  
Chemotherapy  
 In recurrent cancer, patients often receive some form 
of chemotherapy for an extended period or even for the 
duration of their lives. Preserving organ function and 
bone marrow as well as minimizing cumulative toxicities 
are important considerations in administering chemo-
therapy both during primary treatment and in the man-
agement of patients with recurrent disease. Many che-
motherapy agents do not have specific dose modifica-
tion guidelines for organ dysfunction; rather, the recom-
mendation is to use clinical judgment, taking into con-
sideration patient and treatment factors (Table 1-2). In 
patients with recurrent gynecologic cancer, especially 
with platinum-resistant disease, a conservative approach 
should be employed for dosing chemotherapy. Typically, 
dosage adjustments are made for a creatinine clearance 
below 50 mL/minute and/or liver enzymes or bilirubin 
above the normal limits.

 Caveats specific to gynecologic oncology include 
assessment of kidney function and use of the appropriate 
method of estimating creatinine clearance. In 2008, the 
National Kidney Foundation made recommendations to 
use the new isotope dilution mass spectrometry (IDMS) 
assay as the more accurate quantification of serum creati-
nine to help with earlier detection of chronic kidney dis-
ease. However, the current equations for estimating cre-
atinine clearance (e.g., Cockcroft-Gault, Jeliffe) have not 
been adjusted, standardized, or validated with the IDMS 
serum creatinine values. Use of the IDMS serum creat-
inine in these equations tends to overestimate kidney 
function. Therefore, the assay manufacturer should pro-
vide legacy standards to the IDMS laboratory to develop 
a specific equation for conversion of the reported IDMS 
value to the non-IDMS serum creatinine for dosing all 
drugs with significant renal clearance, especially carbopl-
atin. One such equation is: non-IDMS serum creatinine 
value = (IDMS reported serum creatinine value x 1.065) 
+ 0.067. When the reported serum creatinine value is less 
than 0.60 mg/dL (IDMS) or 0.8 mg/dL (non-IDMS), 
some cancer treatment centers use an assigned serum 
creatinine value of 0.7–1 mg/dL in equations for estimat-
ing creatinine clearance. 
 The other variable for assessment of kidney function 
for carboplatin dosing is body weight, which is relevant 
when using the Cockcroft-Gault equation. In clinical 
practice, the adjustment made for obesity is highly vari-
able. Often, when a patient’s actual body weight is 20% 
to 30% above the ideal body weight (or more recently 
for body mass index greater than 30 kg/m2), an adjusted 
body weight is used to estimate kidney function. The 
appropriate use of the Cockcroft-Gault equation for the 
estimation of kidney function for drug dosing remains 
controversial.

Table 1-2. Drugs Requiring Dosage Adjustment in Presence of Organ Dysfunctiona

Kidney dysfunction 
(in general, consider when CrCl is less than 50 mL/min)

Liver dysfunction
(in general, based on elevations in bilirubin, ALT, and/or AST)

Bleomycin Capecitabine 
Capecitabine Docetaxel
Cisplatin Doxorubicin
Cyclophosphamide Etoposide
Etoposide Gemcitabine 
Fluorouracil Liposomal doxorubicin
Gemcitabine Paclitaxel
Ifosfamide Vincristine
Liposomal doxorubicin Vinorelbine
Topotecan

aWhen evaluating the need for a dosage adjustment for chemotherapy agents based on organ function other factors needed to be consid-
ered including: intention of treatment; patient comorbidities; performance status; other organ function; complexity of regimen (single 
agent versus multiple agents); and risks associated with toxicity (i.e., options for management and impact on quality of life).
ALT = alanine aminotransferase ; AST = aspartate aminotransferase ; CrCl =creatinine clearance.
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Supportive Care  
 To prevent hematologic toxicity, use of filgrastim is 
an alternative to dose reductions or increasing the treat-
ment interval. Because of disease-related factors, female 
sex, and cumulative treatment, patients with gyneco-
logic malignancies are susceptible to chemotherapy-
induced nausea/vomiting. Consequently, antiemetics 
might be needed with regimens not typically associated 
with emesis. Finally, as disease progresses, patients with 
gynecologic malignancies, especially ovarian cancer, 
may have significant ascites. For agents dosed by body 
surface area or total body weight, the dry weight or an 
estimated adjusted body weight should be used for dos-
age calculations.
 Hypersensitivity reactions are common in the treat-
ment of gynecologic cancers and have an incidence 
greater than 12% to 15% because of the use of taxanes 
and platinum analogs. Paclitaxel is associated with 
infusion-related reactions that can be attributed to the 
polyethoxylated castor oil diluent. Premedications 
including a histamine-1 or histamine-2 blocker and 
corticosteroids should be administered before each dose 
to prevent hypersensitivity reactions. If a patient still has 
an infusion-related reaction, increasing the duration of 
the infusion or premedicating with corticosteroids the 
night before treatment will often prevent symptoms. If 
a patient develops a true allergy, she should be desensi-
tized as described in the following.
 Platinum hypersensitivity reactions are often delayed 
type IV hypersensitivity reactions; they can occur at any 
time but are more common after seven or eight lifetime 
cycles of carboplatin or cisplatin. All patients receiv-
ing a platinum agent should be instructed to report 
any signs of a rash (one of the initial signs of platinum 
hypersensitivity) between cycles. Platinum hypersensi-
tivity reactions can be severe and are sometimes fatal. 
Cross-sensitivity exists between carboplatin and cis-
platin. If a patient has a reaction to one platinum agent, 
desensitization is required to receive any future plati-
num agents. Platinum desensitization can be attempted 
with 24 hours of premedication including a histamine-1 
or histamine-2 blocker and corticosteroids, followed by 
the platinum agent given as a titrated infusion (1:1000, 
then 1:100, then 1:10, then full dose) over 4 hours. If 
the patient experiences signs of hypersensitivity at any 
time during the titrated infusions or during the cycle 
between doses, it is considered a desensitization fail-
ure and alternative chemotherapy or treatment options 
should be considered.

Patient Education  
 Until better screening tools are available, patient edu-
cation remains the most important intervention for 
prevention of gynecologic cancers. Women and health 
care providers need to be educated on the early signs 
and symptoms of ovarian cancer. These signs include a 

change in bowel or bladder habits, gastrointestinal dis-
turbances, weight gain, abdominal bloating, and early 
satiety. Women should seek medical attention if they 
experience these symptoms for more than 6 weeks. 
 Ovarian cancer is often denoted the silent killer; 
women often ignore early signs and symptoms because 
they are so vague and typically present with advanced 
disease and a poor overall prognosis. Women should 
also know their family medical history, specifically in 
regards to cancer, to determine if additional genetic 
screening and prophylactic surgical interventions are 
appropriate. Finally, with the recent introduction of 
the HPV vaccines, women (and mothers) should be 
reminded that they only protect against 2 of the 15 HPV 
subtypes associated with development of cervical can-
cer. In addition, routine Pap smear screening is still rec-
ommended in sexually active young women despite vac-
cination. Cervical cancer is preventable by maintaining 
healthy sexual lifestyle choices as well as HPV vaccina-
tion as appropriate. Young adults should be educated on 
prevention of all sexually transmitted diseases, includ-
ing HPV.

Role of the Pharmacist  
 The pharmacist can assist the health care team in the 
medical management of women with gynecologic can-
cer. First, all pharmacists can provide patient education 
on options for prevention of gynecologic cancers, includ-
ing use of the HPV vaccine, limiting the use of postmeno-
pausal hormone therapy, and possible risk/benefits of 
long-term oral contraceptives use. Patient education can 
be provided to patients by pharmacists to promote early 
detection of the gynecologic malignancies. Pharmacists 
also have a key role in the prevention and management 
of chemotherapy-induced toxicities. Toxicity can be pre-
vented with the proactive assessment of organ function 
and recommending dosage adjustments, appropriate 
use of granulocyte-stimulating growth factors, and anti-
emetic regimens. Pharmacists can also contribute to 
development of supportive care plans needed to provide 
comfort throughout treatment. This is especially critical 
when women are preparing for the end of life.

Conclusion  
 There have been significant advancements during the 
past 60 years in the management of gynecologic malig-
nancies. These include the addition of bevacizumab to 
treatment regimens for recurrent disease, adoption of 
intraperitoneal chemotherapy as first-line treatment 
of ovarian cancer, and introduction of the HPV vac-
cine for the prevention of cervical cancer. Nonetheless, 
major challenges remain in the management of gyne-
cologic cancers. Patient education is essential to assist 
with early diagnosis and to improve the potential for 
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achieving cure. Women must be aware of the signs and 
symptoms of all the gynecologic cancers, especially the 
vague signs and symptoms associated with ovarian can-
cer. Until better treatment options are made available 
that result in higher cure rates, a gentler, more conserva-
tive approach to patient care will help maintain quality 
of life for patients living with gynecologic cancers. 
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