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Introduction
Human papillomavirus (HPV) is a human carcinogen [1] which, 

when not immunologically mediated, causes cervical cancer [2]. HPV 
has also been linked to other mucosal cancers whose prevalences are 
orders of magnitude less common than cervical cancer [3]. There are 
over one hundred types of HPV which infect human epithelium with 
specific tropisms, of which 40 HPV types cause anogenital infections 
and fifteen high risk types are associated with cervical cancer [4,5]. 
However, in the general female US population, the prevalence of 
HPV 16 and 18 infections, considered the most frequent and most 
aggressive, is only 2.3% [6].  

Ninety percent of HPV infections will be immunologically cleared 
by cell mediated immune responses within 3 years of infection. Five 
percent of high risk HPV infections persist beyond three years and 
progress into cervical intraepithelial neoplasia grade 2 and 3 (CIN 
2/3), recognized cancer precursors [7]. Evolution from CIN 3 to 
invasive cervical cancer proceeds slowly with 20% of CIN 3 becoming 
invasive after 5 years, and 40% becoming invasive after 30 years [8].  

Figure 1 details the prevalence of high risk HPV infections by age 
showing that the highest risk of infection occurs in the 16-24 year old 
group with elevation above baseline extending out to 35 years of age 
[9-16]. The onset of sexual activity coincides with the rapid increase 
in infection rates occurring in those 16 years and older. 

It is the slow evolution from infection to CIN 3 to invasive cancer 
that has allowed the Pap early detection and treatment programs 
to reduce the incidence of cervical cancer from an unscreened 50-
80/100,000 women rate [3] to 4-8/100,000 women in countries with 
screening programs [17,18]. Over eighty percent of the burden of 
cervical cancer, though, occurs in countries without population 
access to Pap early detection and treatment screening programs [3]. 
The estimated lowest incidence of cervical cancer with widespread 
coverage of the quadrivalent HPV vaccine (Gardasil™) for women 
without access to Pap screening, assuming vaccine lifetime immunity, 

is about 14/100,000 women [4,19,20]. For women who continue the 
recommended program of repeated cytology screens, the estimated 
incidence of cervical cancer with widespread Gardasil coverage from 
cost effectiveness models, assuming lifetime vaccine efficacy, is no 
less than the incidence achieved by cytology screening alone [18,20]. 
Gardasil can only offer women participating in screening programs a 
10% reduction in abnormal Pap tests with a resultant 20% decrease in 
colposcopies and a 42% decrease in treatments [21].  
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Abstract
Human papillomavirus (HPV) is necessary for the development of cervical cancer. Cervical cancer is the second 

most common cancer in women worldwide but 80% occurs in developing countries, not countries with Pap screening 
programs. Pap screening programs in industrialized countries have reduced the incidence of cervical cancer to 
4-8/100,000 women. HPV vaccines may be a promising strategy for cervical cancer in women without access to
screening programs. In industrialized countries, the benefit of HPV vaccines focuses on individual abnormal Pap test
reduction not cancer prevention.

The focus of this review is to cover the side effects of Gardasil in perspective with the limited population benefit of 
cervical cancer reduction in countries with organized Pap screening programs. In addition, information about Gardasil 
benefits, risks and unknowns for individual patient decision making for vaccination is presented. 

Gardasil offers protection against CIN 2+ lesions caused by HPV 16/18 and against genital warts caused by HPV 
6/11 for at least 5 years. Combining Gardasil with repeated cytology screenings may reduce the proportion of abnormal 
cytology screens and hence reduce the associated morbidity with the subsequent colposcopies and excisional 
procedures. 

Figure 1: Prevalence of HR HPV infections by age group.
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Material* Amount 
HPV Type 6 L1 protein 20 µg 
HPV Type 11 L1 protein 40 µg 
HPV Type 16 L1 protein 40 µg 
HPV Type 18 L1 protein 20 µg 
Aluminum hydroxyphosphate sulfate adjuvant 225 µg 
Sodium chloride 9.56 mg 
Sodium borate 35 µg 
L-histidine 0.78 mg 
Polysorbate 80 50 µg 
Yeast protein <7 µg 

Table 1: Composition of Gardasil.

Table 2: Loss of measurable antibody titers by time after initial Gardasil injection.

HPV type

Percentage of women losing 
measurable type specific 
antibody titers at month 18 after 
initial Gardasil injection[32]

Percentage of women losing 
measurable type specific 
antibody titers at month 36 after 
initial Gardasil injection[32]

Percentage of women losing 
measurable type specific 
antibody titers at month 60 after 
initial Gardasil injection[32]

Percentage of women losing 
measurable type specific 
antibody titers at 8.5 years after 
initial Gardasil injection[75]

6 2 6 10 -
11 2 4 9 -
16 0 0 1 14
18 14 24 35 -

Table 3: Significant Efficacies for Gardasil by Endpoint, Population and Time of Follow Up.

PPii means per-protocol: seronegative and PCR negative to HPV 6, 11, 16, 18 at baseline, remained PCR negative for vaccine relevant type through one month post 
dose 3 and received three doses within one year; cases were counted starting one month after three doses given.

PPSP means per protocol susceptible population: for those women who were seronegative and PCR negative for the vaccine related HPV types at study entry regardless 
of entry cytology results, remained PCR negative for the vaccine relevant HPV types through one month after receipt of the third injection; cases counted one month 
after three doses given. 

USP means unrestricted susceptible population: for those women who were seronegative and PCR negative for the vaccine related HPV types at study entry regardless 
of entry cytology results, received one or more injections, cases counted from the first day after the first injection.

ITT means intention to treat population: regardless of serostatus or HPV DNA PCR status to vaccine relevant HPV types at study entry, regardless of entry cytology, 
regardless of timing and number of injections received, cases were counted from day 1 after the first injection.

NPS means naive population simulation: women were seronegative to HPV 6/11/16/18 and PCR negative to HPV 6/11/16/18/31/33/35/39/45/51/52/56/58/59 at baseline, 
had a normal Pap at baseline, received at least one injection, had at least one follow up visit; cases counted after day 1. 

PP means Per Protocol: women were seronegative at baseline and PCR negative for each type Day 1 through Month 7, regardless of entry cytology; cases were counted 
from the first day after 30 days after the third injection.

PPE means per protocol for efficacy in male trials:  seronegative and PCR negative to the relevant HPV type at Day 1,  Free of infection with the relevant HPV type through 
Month 7, Received all 3 doses; cases were counted from the first day after 30 days after the third injection.

PE means previously exposed population: women who were seropositive for HPV 6/11/16/18 and were PCR negative for HPV 6/11/16/18 at baseline.

*Male condyloma caused by HPV 16 or 18 were not statistically significant
†VIN 1 caused by HPV 6/11/16/18 was not statistically significant
§Vain 2/3 caused by any HPV type was not statistically significant
¶CIN 2+, CIN 3+, AIS. VIN 1, VIN 2+, VaIN 1, VaIN 2+ caused by HPV 6/11/16/18 were not statistically significant

Endpoint Population Vaccine Efficacy (95% CI) Average time of follow up Reference
Persistent infection caused by HPV 6/11/16/18 PPii 96% (83, 100) 5 yr 76
CIN 1+ caused by HPV 6/11/16/18¶ PE 100% (13, 100) 40 mo 28
CIN 2+ caused by HPV 16/18 PPSP 98% (94, 100) 3.5 yrs 33
CIN 2+ caused by HPV 16/18 USP 95% (85, 99) 3.5 yrs 33
CIN 2+ caused by HPV 16/18 ITT 44% (26-58) 3.5 yrs 33
CIN 2+ caused by any HPV type ITT 18% (7, 28) 3.5 yrs 33
CIN 2+ caused by any HPV type NPS 43% (24, 57) 3.6 yrs 21
VIN 2/3 caused by HPV 16/18 PP 100% (56, 100) 44 mo 33
VaIN 2/3 caused by HPV 16/18 PP 100% (50, 100) 44 mo 33
VIN 2/3 caused by any HPV type§ ITT 50% (9, 73) 44 mo 33
VaIN 1 caused by HPV 6/11/16/18† PP 100% (31, 100) 36 mo 77
VIN 1, VaIN 1 or condyloma caused by any HPV ITT 41% (28, 51) 36 mo 77
Condyloma caused by HPV 6/11/16/18 PP 99% (96, 100) 44 mo 33
Condyloma caused by any HPV type PP 83% (74, 89) 44 mo 33
Condyloma caused by HPV 6/11/16/18 PE 100% (28, 100) 40 mo 28
Male condyloma caused by HPV 6/11/16/18 PPE 89% (66-98) 29 mo 34
Male condyloma caused by HPV 6* PPE 84% (47, 97) 29 mo 34
Male condyloma caused by HPV 11* PPE 91% (38, 100) 29 mo 34
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Mechanism of Action
The L1 virus like particles (VLPs) specific to HPV 16 and 18 as well 

as the genital wart causing HPV 6 and 11 comprise the 120 microgram 
antigenic protein load in each Gardasil dose. Each 0.5 ml dose also 
contains aluminum hydroxyphosphate sulfate and polysorbate-80; 
the recombinant vaccine is synthesized in Saccharomyces cerevisiae 
(brewer’s yeast) (Table 1). Prior allergic responses to these components 
preclude vaccine administration. The protein content in Gardasil 
may be linked to the autoimmune demyelinating neurologic adverse 
events that have been reported, and are feared more common in girls 
than boys [22,23].  

All anogenital HPV infections are intraepithelial, highly successful 
dendritic cell evaders that take years to be cleared by T cell mediated 
immunity [7,24,25 ], only stimulating low natural infection antibody 
titers in about half of women infected [26]. These low titers wane 
within a few years [27] and most do not confer long term protection 
[28] against future same type infections. 

Gardasil is prophylactic in that it induces high initial serum HPV 
type specific antibodies. The antibodies neutralize the infecting 
HPV virion by preventing endocytosis into the epithelial basal cells. 
Antibodies reach the denuded basement membrane in one of two 
ways: a continuous transudes from the dermal capillary network 
up through the intact basement membrane or through an exudate 
which is caused from tissue injury to the cervical epithelium exposing 
the basement membrane to HPV virions. Both methods of antibody 
localization require high antibody titers to neutralize infective type 
specific virions. 

Gardasil induced antibody titers are no longer measurable for 
HPV 6, 11, 16 and 18 over time (Table 2). HPV 18 antibodies are lost 
most quickly and in highest quantities [29]. This is one factor that 
leads to the belief that Gardasil booster injections may be necessary 
[30] for actual cancer prevention [31]. 

Gardasil will not prevent cervical cancer unless its efficacy persists 
for at least 15 years [18]. Vaccinating targeted age group adolescents 
at 11-12 years without a guarantee of protection until they exit 
the age range for highest acquisition of high risk HPV infections is 
expensive with very limited, if any, clinical benefit. To date, there is 
evidence of protection against CIN 1+ disease caused by HPV 16/18 
in seropositive women who are DNA negative for vaccine types at the 
time of vaccination, but, due to small study numbers, not against CIN 
2+ disease caused by HPV 16/18 [28].

Therapeutic efficacy was conclusively disproven among the 
population of women DNA positive for a vaccine relevant type at 
baseline whose CIN lesion did not regress during the three years of 
the FUTURE I trial, nor was progression to invasive cancer accelerated 
by HPV vaccination [32]. 

Clinical applications

Final study results from the phase II trials (5 years) and the 
phase III pivotal trials (44 months) in women indicate efficacies 
for specific endpoints and specific populations of women listed in 
Table 3. One of the most important outcomes is that the maximum 
reported duration of efficacy is 5 years. Cervical cancer prevention 
is not possible without demonstration of efficacy of at least 15 
years. Therefore, a clinical balance must be struck:  Gardasil must 
be administered to cover the five riskiest years for high risk HPV 
acquisition as five years is the known duration of protection, but if 
administered too early before sexual activity, there is a risk of vaccine 

waning with no long term protection; and if administered too late, 
after exposure, there is no efficacy for prevention of recurrent/repeat 
same type HPV infections. In the latter case, there will still be efficacy 
for types to which the woman has not yet been exposed, providing 
both vaccine immunogenicity and efficacy. This information can allow 
timing of vaccination to be tailored to the individual girl/woman for 
her maximum benefit. 

If vaccination occurs prior to wart exposure, Gardasil prevents 
most genital warts for an average of 44 months in women [33] and 
29 months in men [34]. Similarly to CIN 2+ protection, if Gardasil 
is given at young ages when girls are presumed seronegative and 
PCR negative for HPV 6/11/16/18, the duration of protection against 
genital warts may be insufficient to protect girls when they become 
most vulnerable to HPV infection. While the point efficacy for wart 
protection is 100%, the 95% confidence intervals, 28-100, are quite 
broad for reassuring high levels of wart prevention. Gardasil studies 
have shown that antibody titers induced by natural infection do 
not prevent future same type specific HPV infections [28]. Gardasil 
induced antibody titers for HPV 6 and 11 return to natural infection 
titer levels one year after vaccination [29]. There is evidence that 
Gardasil is effective at preventing condyloma in girls/women who are 
seropositive but DNA negative for HPV 6 and 11 at the time of their 
initial vaccination [28]. This may extend the clinical time frame for 
girls/women to gain protection against genital warts.

The small portion of vulvar and vaginal intraepithelial neoplasias 
which are attributed to HPV [27] can be partially prevented by Gardasil 
for a limited time. There are no data to date supporting prevention of 
penile and anal lesions attributed to HPV 16/18 by Gardasil [34]. There 
is early evidence of potential efficacy against a composite grouping of 
anal intraepithelial neoplasias of all grades caused by all four vaccine 
related HPV types, without specifically showing prevention against 
AIN 2+ caused by HPV 16/18 in men having sex with men [35]. 

Safety Evaluation 

Safety in clinical studies

The proof of principle report for the HPV 16 monovalent vaccine 
given to 1194 women 16-23 years old presages the adverse events 
to continue to be reported in the subsequent development of 
Gardasil [36]. Vaccine related pain at injection was reported in 86% 
of recipients, with 40% reporting a systemic event, most often being 
headache.

The phase II study, testing the quadrivalent HPV vaccine, report of 
272 vaccinated women 16-23 years old followed for 3 years showed 
86% of women had local injection site reactions (vs. 77% of placebos), 
38% of vaccinated women had systemic adverse reactions due to the 
vaccine (vs. 33% of placebos), and 1% of women receiving vaccine and 
placebo reported serious adverse events (vs. 1% of placebos) [37]. 
The statistically significant local injection site reactions included pain 
(85%) and induration (28%) of mild or moderate intensity with less 
adverse reactions in those women already seropositive at vaccination 
[38].

The phase III report of 529 vaccinated women in FUTURE I (15-24 
years old) and 448 vaccinated women in FUTURE II (15-26 year old) 
reinforced pain, erythema and induration as significant local injection 
site reactions within 5 days of administration. Fever occurred 3 to 
11 times more often in the vaccinated FUTURE I women than those 
receiving placebo. Among these 977 women followed for safety in 
these pivotal trials, no indications of serious adverse events were 
reported [32,39]. 
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Safety studies were reported in other age ranges for a very limited 
follow up time. Adolescent girls (501, aged 10-15 years) and boys 
(500, aged 10-15 years) were reported to have fevers significantly 
more frequently within 5 days of vaccination than women 16-23 years 
old, but less pain and erythema for local injection site reactions [40]. 
A condensation of five Gardasil trials including girls/women 9-26 
years of age followed for an average of 3.6 years were analyzed for 
safety, relying on passive memory recall of adverse events reported at 
six month intervals for surveillance beyond the initial 15 day vaccine 
report card active data collection; little new information was gleaned 
from this composite analysis [41]. In a report of vaccinated women 
24-45 years old, injection site reactions occurred more frequently in 
vaccinated than placebo recipients [42]. No follow up past 15 days 
was reported.

The safety of Gardasil in combination with other vaccines was 
reported in three trials. The concomitant administration of Gardasil 
and Recombivax HBR (recombinant Hepatitis B surface antigen with 
500 mcg/ml of aluminum adjuvant [Merck Research Laboratories, 
West Point, PA, USA]) [43] was given to 468 women 16-23 years old of 
whom 93% experienced at least one adverse event within 15 days of 
the injection: 90% had an injection site reaction, and 17% experienced 
headaches and fevers. The injection site reactions occurred 
significantly more frequently if both vaccines were administered 
concomitantly (different sites/arms) than if either single vaccine was 
partnered with placebo (administered in different sites/arms). No 
serious adverse events were reported for the 15 day time frame. No 
follow up past 15 days was reported. 

In 10-17 year old girls, Gardasil concomitantly administered with 
Menactra (meningococcal polysaccharide conjugate of serogroups A, 
C, Y, and W135 [Sanofi Pasteur Inc, Lyon,France]) and Adacel (tetanus, 
diphtheria,and acellular pertussis [Sanofi Pasteur Inc]) showed 
increased injection site reactions within 15 days of administration 
significantly more often than when Menactra or Adacel were given 
alone one month later [44]. The three vaccines together nearly 
doubled the proportion of girls experiencing injection site reactions. 
No long term follow up was reported. 

Among 295 girls and 124 boys aged 11-17 years, Gardasil was 
administered concomitantly with Repevax (diphtheria, tetanus, 
pertussis (acellular), and poliomyelitis (inactivated) vaccine [Sanofi 
Pasteur Inc, Lyon, France]) at the first vaccination [45]. As in the 
Menactra/Adacel trial, the 15 day follow up after the concomitant 
administration of Repevax and Gardasil showed significantly more 
injection site and systemic reports of adverse events than if the two 
vaccines had been given independently. No follow up data beyond 15 
days were reported.

Reproductive adverse events were reported in the trials of 15-45 
year old women [40,46].  Specifically, fetal malformations and death 
were evaluated in those pregnancies which occurred within 30 days 
of receiving Gardasil. There were fetal anomalies reported for both 
the vaccine and placebo recipients; initial statistical significance for 
Gardasil-linked-fetal-anomalies vanished when one additional report 
of a fetal anomaly in a placebo recipient occurred. This shows that 
the significance of early pregnancy events within 30 days of Gardasil 
injection is extremely sensitive to the number of events in the placebo 
and Gardasil arms [46].  

The prevalence of schizencephaly and anencephaly in the general 
population is 1.5/100,000 and 1.1/10,000, respectively [47]. In the 
first report of the pregnancy registry, two cases of schizencephaly 
and two cases of anencephaly occurred in fetuses of the 451 women 

who received Gardasil within 30 days of conception, a rate higher 
than the general population [47]. The pregnancy registry reports 
for Gardasil will continue to update the frequency of potential 
teratogenic adverse events. At this time Gardasil has not been 
deemed causative for teratogenic adverse events [46,47]. There are 
no recommendations for or against Gardasil administration during 
periods of active attempts at conception.  

Postmarketing data

In general, at this time Gardasil is considered safe for most 
women by federal and international regulatory bodies period. The 
studies Merck has published indicate little safety concern among the 
about 12,000 women vaccinated in the randomized controlled trials.

The cases from the Vaccine Adverse Events Reporting System 
(VAERS) after the first 18 months of Gardasil availability in the US 
were published by Slade [48]. 68% of the adverse events were 
reported to VAERS by Merck, and of these reports 89% had insufficient 
information to evaluate the adverse outcome, causing these cases to 
be omitted from Slade’s analysis.

Syncope was reported at vaccine distribution levels of 8.2 
cases/100,000 doses distributed (29% of the VAERS reports) and 
was reported to have resulted in falls, head injuries, facial and teeth 
fractures, concussions, intracranial hemorrhages and lacerations. 
A case report hypothesizes a different mechanism of postural 
hypotension other than a psychogenic reaction causing syncope 
[49,53]. This recognized adverse event was addressed by regulatory 
bodies suggesting that all vaccinees be sitting or prone for 15 minutes 
after vaccination.  

Venous thromboembolism (VTE) was reported at 0.2 
cases/100,000 doses distributed resulting in 4 deaths among the 19 
cases of pulmonary embolus. 90% of the cases of VTE had known 
risk factor including oral contraceptive use, obesity, and immobility. 
While these co-factors are important, other interactions of the 
VLPs with molecules such as the heparin binding motif are being 
actively investigated as a precipitator of clotting in those genetically 
predisposed.  

Other serious adverse events reported at 3.4 cases/100,000 doses 
distributed included pancreatitis, transverse myelitis, anaphylaxis, 
hypersensitivity, auto-immune disorders, juvenile ALS like syndromes, 
Guillain Barré Syndrome, and death. 

In addition to the VAERS compilation, other sources of safety 
include case reports published by independent scientists and 
clinicians detailing the clinical course and temporal relationship after 
50 million doses of Gardasil had been distributed [50]. Case reports 
are the weakest link of causality, yet are the first opportunity to 
identify a problem that controlled trials are incapable of detecting. 
Recognition of side effects of drugs/vaccines is usually based on the 
identification of multiple identical observations by independent 
physicians [50]. Unexpected adverse effects are by definition due 
to unknown mechanisms, and further accumulation of case reports 
can provide sufficient evidence for causation linkage of the adverse 
event to the vaccine.  Observational case studies are more suitable 
for detecting rare or late adverse effects of vaccines, and are more 
likely to provide an indication of what is achieved in daily medical 
practice [51]. As a consequence, published case reports remain a valid 
and efficient source for signal generation and are of great value for 
safety issues [52].   

Independent scientists continue to publish reports of patients 
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who have had autoimmune demyelinating neurologic sequelae 
after Gardasil administration, resulting in blindness, paralysis, 
and death [22,54-61]. Others have reported lipoatrophy [62], 
aluminum granuloma [63], supraclavicular adenopathy [64], 
anaphylaxis [65], pancreatitis [66], immune thrombocytopenia 
purpura [67] and erythema multiforme [68], all potentially related 
to an immunologic reaction. Yet, although autoimmune neurologic 
sequelae after Gardasil administration have been the most lethal 
of events reported, because their frequency is less than 1/10,000, 
the significant frequency at which adverse events are considered 
‘rare’ [69], regulatory authorities do not have to change their safety 
guidance.  Guillain-Barré Syndrome (GBS), a reported serious adverse 
event after vaccination, occurs at a baseline rate in the US of 5 per 
million persons [70], a rate which is much different from the 1/10,000 
threshold being used to decide if Gardasil is associated with GBS. 
As of May, 2009, one claim filed with the US National Vaccine Injury 
Compensation Program against Gardasil for damages caused by the 
vaccine has already been awarded [71].

Safety in special populations

Gardasil’s interaction with some co-morbid clinical diseases 
or genetically predisposed tendencies could be life-threatening 
for some girls. Hence there are studies registered to evaluate the 
effect of Gardasil on young girls with systemic lupus erythematosus, 
inflammatory bowel disease, juvenile idiopathic arthritis, juvenile 
dermatomyositis, solid organ transplants, HIV/AIDS, and chronic 
illnesses [72]. 

Comparison with safety of other methods to prevent same 
disease 

Gardasil was developed as an adjunct to Pap screening in countries 
with an organized cervical cytology screening program. Cytology 
screening programs are quite successful and cost effective compared 
to no prevention strategy. Likewise, cytology screening programs 
are more cost effective than HPV vaccination alone or vaccination 
in combination with screening [20,73]. If vaccinated women choose 
to skip their Pap screening, cervical cancer incidence will not be 
reduced, and all cost effectiveness of HPV vaccination will be lost. 
This detrimental outcome is worse if vaccine protection proves to be 
only 15 years [20].

In countries without universal access to lifetime Pap screening 
where the baseline incidence of cervical cancer is 50-80/100,000 
women, then Gardasil, under the unproven assumption of lifetime 
immunity, is estimated to reduce the incidence to 14/100,000 at 
best. This population benefit could be real and could save lives in the 
setting of no access to screening programs.

In countries with cytology screening programs, HPV vaccination 
could theoretically address some of the limitations of the screening 
programs. If a vaccine were to be developed which covered all high 
risk HPV types, provided lifetime immunity, and allowed infant 
vaccination, then Pap screening could be retired and cervical cancer 
would be reduced to the lowest levels possible. With the current 
formulation of Gardasil, vaccinated women still need serial cytology 
screenings, are still subject to both false negative and false positive 
cytology results and their subsequent diagnostic workups, and will 
still have anxiety and psychosocial trauma from having an abnormal 
cytology result, albeit somewhat abated by the reduction in abnormal 
Pap tests vaccination can provide. Likewise, Gardasil can only lessen 
the reproductive morbidity associated with excisional treatments of 
CIN 2+ disease, not eliminate it.  

Conclusions

The primary question to ask about the decision to vaccinate with 
Gardasil is, “Is there good evidence that this new vaccine is likely to 
make my patient live longer or better compared with the available 
alternatives?” [74]. We do not know how long the vaccine will last, 
the HPV types covered by the vaccine are limited, and the very safe 
alternative of Pap screening with early detection and treatment is a 
proven successful program. Gardasil is not likely to extend a woman’s 
life in countries with cytology screening, but it may allow her to 
experience fewer abnormal Pap tests and their subsequent workup. 
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