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Are the developing countries ready for 
the introduction of HPV testing?
I think that many developing countries are 
ready for implementing HPV testing in 
their populations. One of the barriers in 
the past was the lack of recommendations 
for HPV testing for primary screening, but 
that barrier does not exist anymore; a cou-
ple of years ago the World Health Organi-
zation published new recommendations 
and HPV testing is already included as one 
of the options for screening. More recent-
ly in 2016 the American Society of Clinical 
Oncology (ASCO) published new recom-
mendations for cervical cancer screening 
and in summary, regardless of the re-
sources available in any given setting, 
HPV testing is considered the first choice 
for screening. Countries are now using 
these new recommendations for updating 
their own national guidelines.
Other limiting factor for introduction of 
HPV testing was the price of the tests avail-
able in the market; but this is also chang-
ing. Now we have countries such as Guate-
mala, Honduras and Nicaragua using 
careHPV in their population-based pro-
grams at a price of 5 dollars per test. Com-
panies are more willing to offer more af-
fordable prices when they see that the 
implementation is part of national pro-
grams where high number of women are 
screening; the higher the volume of screen-
ing, the more affordable the tests become.

Are the HPV current tests suitable for 
developing countries?
There is always the tendency to wait until we 
have the “perfect test” to start implementing 
HPV testing in developing countries, but the 
HPV test is just one of the several compo-
nents we need for screening and treating 
pre-cancerous lesions. We are using careH-
PV in the national programs of several coun-
tries and the test is working very well. It has 
been mentioned that the problem with care-
HPV, or any other batch testing, is that we 
need to have 90 samples to run the test, but 
in many places there is the need for screen-
ing thousands of women, and we have also a 
limited number of lab technicians. There-
fore, being able to run 90 samples in a 
3-hour period makes a more efficient use of 
the limited lab tech capacity.
Delaying implementation of this technolo-
gy has a huge impact in human life, to be 
more specific, hundreds of thousands of 
women die every year due to cervical can-
cer, and thousands of those lives can be 

prevented if we do not delay the implemen-
tation of the technologies currently avail-
able. If any new and better technology 
comes later, it could be easily incorporated 
if the other components of the prevention 
program are already in place.

What could we do for speeding up the 
reduction of cervical cancer in develop-
ing countries?
We do not need more pilots for cervical 
cancer prevention; we already have multi-
ple good options for primary and second-
ary prevention. Now it is the time to think 
out-of-the-box for planning new options 
for delivering the services. We need to 
scale-up the implementation of services in 
more than 100 developing countries in a 
short period of time, one or two decades at 
the most. Therefore, we need innovative 
options for training of health care provid-
ers in all regions, to make HPV testing 
available to countries with the higher bur-
den of disease, and to make new treatment 
options available for those in need. It is ur-
gent to evaluate new strategies for one-in-
a-lifetime interventions, strategies such as 
the HPV Faster approach to do screening 
and vaccination in one visit. Millions of 
women will die if we do not act fast within 
the next few years.

“We do not need 
more pilots for 
cervical cancer 
prevention; we 
already have 
multiple good 
options for primary 
and secondary 
prevention.”

“Now it is the time 
to think out-of-the-
box for planning 
new options 
for delivering 
prevention 
services.”

Indigenous lab technician running careHPV in Chimaltenango Province, Guatemala.
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The concept of HPV 
tests adapted to 
emerging Economies

Dr Jeronimo, why is it important to 
introduce HPV testing in developing 
countries?
Cervical cancer is a completely preventable 
disease, but it is still one of the main killers 
of women in developing countries; in some 
areas of the world cervical cancer kills 
more women than maternal mortality. HPV 
testing is the only option we have for high-
scale population-based implementation of 
screening. There are several reasons why 
HPV testing is the best choice; it is highly 
sensitive for detecting pre-cancer and can-
cer, and the results are reproducible and do 
not depend on the operator; its negative 
predictive value allows us to screen women 
only a few times in their life; but probably 
the biggest advantage of HPV testing is that 
we can use vaginal samples self-collected 
by women. Self-collection is the only real-
istic option we have for increasing coverage 
of screening in countries with limited 
number of trained health worker.

Is really HPV testing in self-collected 
vaginal samples a game-changer in 
cervical cancer screening?
It is certainly a game-changer, it is the only 
option for breaking some of the barriers 
for increasing coverage of screening, and 
HPV testing is the only screening test that 
can be run using those samples. The other 
screening tests require a pelvic examina-

tion which is not acceptable in many cul-
tural groups. In most places women have a 
very busy schedule and many other com-
peting obligations, and they do not have 
time to visit a health facility for a pelvic ex-
amination. There is a great experience in 
Argentina showing that self-collection in-
creased the coverage of screening four 
times compared with Pap screening. Addi-
tionally, multiple studies have shown that 
HPV testing using self-collected vaginal 
samples is more sensitive than Pap smear 
for detecting pre-cancer.

But is self-collection of vaginal samples 
acceptable by women?
This is great question because there is always 
some uncertainty about the acceptability of 
self-sampling by women. In my own experi-
ence in several studies in India, Uganda and 
Central America, self-collecting a vaginal 
sample if highly acceptable by women from 
multiple different continents, cultures or be-
liefs. I also found that the medical commu-
nity underestimates the acceptability of 
self-sampling by women in their communi-
ties, and also underestimate the proficiency 
of women for collecting those samples. I par-
ticipated in several interventions using vag-
inal self-sampling in almost 100,000 women 
in multiple countries, and in all of them 
self-sampling was highly acceptable, and 
easy to understand and perform by women.

INTERVIEW WITH

Dr Jose Jeronimo 
Senior Advisor for Women’s Cancers
PATH, Seattle, USA
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Cervical cancer
screening in LMIC

Despite the success of cervical cancer 
control programs in high income 
countries, where extensive high 

quality screening has been in place for dec-
ades, the disease is still a leading cause of 
cancer death among women in low and mid-
dle income countries (LMIC), where 90% of 
the disease occurs. Large disparities in ac-
cess to medical services, in particular 
screening, explain this situation. Repeated 
screening of a large fraction of women with 
cervical cytology and referral to colposcopy 
and treatment of cervical cancer precursors 
has been the basis of most screening pro-
grams. However, it has proven extremely dif-
ficult to successfully implement such pro-
grams in developing countries.
Recent developments in the understanding 
of the etiology and natural history of the cer-
vical cancer have resulted in very promising 
new primary and secondary prevention 
tools that represent a tremendous opportu-
nity in developing countries. For primary 
prevention, the availability of safe and effec-
tive vaccines against the major HPV geno-
types promises to dramatically reduce infec-
tion, precancer and eventually invasive 
cancer. This will require mass vaccination 
programs with high coverage. More than 70 
countries have already established national 
programs for adolescent women, but the ar-
eas that need it most are still lagging behind 
in implementation of vaccination. It is cru-
cial that in the next few years LMIC start vac-
cination given the long latency of the impact 
of the vaccine.
For secondary prevention, the main develop-
ment is the availability of highly accurate 
and reproducible HPV DNA or RNA meth-
ods that permit detection of cervical neopla-

sia with higher sensitivity than cytology. 
Consequently, its high negative predictive 
value for disease development in the follow-
ing years allows extension of the screening 
intervals to 5 or more years. Even one HPV 
test with proper follow-up has been shown to 
reduce cervical cancer mortality both in 
LMIC and in European countries. 
The availability of new strategies may be an 
opportunity for countries interested in re-
ducing the burden of cervical cancer to or-
ganize screening programs assuring proper 
coverage of the population, ideally in the con-
text of population-based (organized) screen-
ing where the target population is invited sys-
tematically to assure true coverage of at least 
80%. Even more important to emphasize is 
that programs need to guarantee proper fol-
low-up and treatment of all lesions detected 
according to the specified protocols, includ-
ing referral and treatment of advanced can-
cer and palliative care when required.
The problem with testing for HPV infection, 
the etiologic agent of cervical cancer, is that 
just few women who have HPV infections 
have or will develop pre-cancerous disease 
in the future; the vast majority of cervical 
HPV infections, regardless of age and HPV 
type, regress spontaneously. Therefore, the 
specificity of the test is sub-optimal and 
there is a need to define cost-effective clini-
cal management strategies for HPV positive 
women, to assure that all those who require 
an intervention to prevent cervical cancer 
are treated appropriately, avoiding excessive 
and costly referrals and reducing potential 
overtreatment. The decision has to take into 
account the resources available, and the fea-
sibility of proper follow-up and women’s 
preferences. 

Rolando Herrero, MD, PhD
Head, Early Detection and 
Prevention Section International 
Agency for Research on Cancer 
(IARC) Lyon, France

The most radical approach is to treat with ab-
lative procedures (when feasible) all HPV 
positive women over 30 years of age, pro-
posed as one of the alternatives in the recent 
WHO recommendations. This option may be 
considered for areas with limited resources 
where colposcopy and pathology are not 
available or difficult to access, and where re-
peated visits or follow-up are impractical. 
This approach requires inexpensive and tech-
nically simple HPV testing methods, ideally 
providing immediate results. Treating all 
HPV positive women evidently results in 
treatment of many women who do not have 
current disease, possibly up to 80% of those 
treated, but it also treats a number of women 
who will develop disease in the future, par-
ticularly those who already harbor persistent 
infections.  In addition, ablation of the trans-
formation zone might destroy the specialized 
cells where cervical cancer originates and 
thus potentially prevent future disease, al-
though this needs further research. The main 
problem is that this alternative requires set-
ting up treatment facilities for large numbers 
of women and the logistics for ablative treat-
ment are more difficult than previously 
thought (also need LEEP for those with large 
lesions). New simplified treatment methods 
promise to solve many of these problems. An-
other problem is that in some areas (e.g., some 
locations in Africa) the fraction of HPV pos-
itive women is very large even in women over 
30, particularly among HIV positive women. 
In El Salvador this approach is being used 
with treatment of about 10% of women. The 
program has obtained high compliance, is 
being expanded to the entire country and has 
been shown to be cost effective. In the con-
text of high prevalence and high frequency of 

multiple infections with oncogenic HPV 
types of limited malignant potential, one of 
the options is to design tests detecting a more 
restricted group of HPV types. This requires 
further investigation.
In order to reduce excessive overtreatment, 
we have to include some form of triage, tak-
ing into account that, unless the specimen for 
triage is collected at the same time as the 
HPV test, it may require additional visits and 
produce loss to follow-up. The traditional 
method used in cytology-based screening 
programs is referring all HPV positive wom-
en to colposcopy, biopsy and treatment of 
histologically confirmed lesions. This is very 
costly and requires multiple visits, infra-
structure and equipment often unavailable in 
low resource settings. Furthermore, colpos-
copy has suboptimal sensitivity and it is like-
ly to miss an important fraction of lesions 
and requires extensive training of highly spe-
cialized staff and quality assurance.
Another triage method, currently in use in 
several ongoing screening programs is cy-
tology, with referral to colposcopy (or po-
tentially treatment) of all women with ab-
normalit ies (usual ly ASCUS +). The 

reduction in workload, the knowledge of 
the presence of HPV by the cytotechnolo-
gist and the increase in the frequency of le-
sions among HPV positive women have 
been shown in some publications to im-
prove the performance of cytology. This 
method is likely to be effective in areas 
where cytology is well established but re-
mains to prove its value in other locations. 
The protocol for clinical management of 
HPV positive, cytology negative women re-
mains unresolved and their follow-up is 
likely to produce losses to follow-up.
Another alternative for triage is referring to 
colposcopy or treatment only women with 
the most carcinogenic genotypes (i.e., HPV 
16, 18, 45 or other combinations). This ap-
proach has been shown to be at least as sen-
sitive as cytology but by design misses le-
sions associated with other HPV types. A 
combination of genotyping with cytology is 
promising in some settings.
Visual inspection with acetic acid, consid-
ered a useful alternative as a primary 
screening method in settings where other 
approaches are not available has also been 
proposed as a triage method and is includ-

ed in the WHO recommendations, but there 
are very limited data on its performance as 
a triage method in the context of an HPV 
based screening program.
There are a series of molecular methods that 
have shown promise, particularly if they can 
be done in the same specimen used for HPV 
detection. P16/Ki67 in exfoliated cells has 
demonstrated good sensitivity and specifici-
ty, and detection of E6 oncoproteins appears 
very promising given their very high sensi-
tivity and specificity. These proteins are cur-
rently only available for HPV 16 and 18 pro-
teins, but a new set of HPV types is under 
investigation.
One of the key issues is the reduction of the 
number of visits. Thus the ideal method 
would be a self-administered diagnostic 
method providing immediate results fol-
lowed by treatment with oral or topical med-
ication or a therapeutic vaccine. There are 
important initiatives to investigate these al-
ternatives but in the meantime the provision 
of access to organized high quality screen-
ing, regardless of the screening and triage 
methods is essential to curb the unaccept-
able burden of this devastating disease.

TABLE 1

Alternatives for clinical management of HPV positive women

ADVANTAGES DISADVANTAGES

VIA

Colposcopy-biopsy

Conventional cytology

Genotyping

Treat all

P16/ki67

E6 protein

High sensitivity
Possibility of immediate treatment
Prevention of future disease

Simple, inexpensive

Accepted in medical community
Specific, limited overtreatment

Highly specific
Present in many areas
Reduced burden and knowledge of HPV 
positivity can improve performance

Automatic result with the HPV test
Sensitivity similar to cytolgy

High sensitivity
Possibility of immediate treatment
Prevention of future disease

Disease specific
Training not so complex
Automated processing

High specificity

High overtreatment
Logistics of ablative treatments

Difficult to standardize
Variable results
Loss of sensitivity

Complex and expensive
Specialized staff and training
Loss of sensitivity

Difficult to achieve quality
Specialized and highly trained staff
Poor sensitivity

Similar to conventional

Limited sensitivity by design (other 
types)

Experimental

Limited sensitivity by design
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HPV testing in 
self-collected 
samples

Women have problems to access 
screening services due to a com-
plexity of factors that include so-

cio-economic conditions, subjective fac-
tors and cultural values and norms, and 
health services organization and manage-
ment. Self-collection of a vaginal sample 
for HPV testing gives them the possibility 
of collecting the sample by themselves, in a 
private room, with no other person looking 
at their body. This unique characteristic of 
HPV-testing makes it a revolutionary tool 
for screening programs. After decades of 
work to understand and try to overcome 
barriers faced by women to access screen-
ing, the medical community has a tool that 
allows to overcome some of the most im-
portant problems, for example the shame of 
the gynecological visit or the scarcity of 
sample takers in remote areas. Studies car-
ried out in different settings have shown 
that it is highly accepted by women.1-2 A 
study carried out in Argentina where wom-
en had the option to choose showed that 
women preferred self-collection to clini-
cian-collected HPV testing, even when they 
lived in rural areas and when self-collec-
tion was offered by male community health 
workers (CHWs).3 
HPV-self collection is a highly effective 
method to detect precancerous disease and 

cancer, especially when compared to cytol-
ogy.4 It is less sensitive than clinician col-
lected HPV-testing, and that is why self-col-
lection has been mainly recommended for 
screening under-users. However, women 
get screened at great cost in terms of loss of 
workdays, childcare limitations, and psy-
chological stress. Therefore, self-collection 
could be offered to all women and allow 
them to choose based on their preference. 
This would allow including women prefer-
ences as a decisive factor in the equation to 
recommend and choose between two 
screening methods that are both highly ef-
fective. As the difference in sensitivity 
might be reduced with PCR-based meth-
ods, more evidence is needed about how 
these tests perform for self-collection in 
programmatic conditions. 
Several studies have used different meth-
ods to offer women HPV self-collection. In 
European studies, women received 
self-collection through the mail system, 
and this has resulted in a moderate in-
crease in screening uptake.5 In several 
studies carried out in middle/low income 
settings, self-collection was offered at 
home by a health provider, such as CHWs 
in Argentina3 or a nurse in Chile.1 This 
strategy is more suitable to those settings 
considering that using the mail would not 

Silvina Arrossi
Scientific Coordinator of the 
National Programon Cervical 
Cancer Prevention; 
CEDES/CONICET;
Argentina

be feasible, and in many countries CHWs 
are already part of the first level of care and 
have good relation with the community. 
The possibility of offering self-collection 
in health centers could be also considered, 
but in this case the impact on barrier re-
duction will be limited. In Argentina, 
self-collection has also been promoted in 
community fairs, with rooms specially ar-
ranged to provide adequate privacy. 
HPV+ women need to be triaged to identify 
those who need diagnostic follow-up and 
eventually treatment, adding a visit to the 
screening process. In several countries, 
this limitation of HPV-testing has been 
overcome by taking samples for HPV-test 
and triage cytology in the same visit, but 
this is not possible with HPV-self collec-
tion, and this is probably its major short-
coming. Women with HPV+ results would 
need 2-3 visits to the health facility, in-
creasing the risk of not completing the tri-
age/diagnosis/treatment process. See-and-
treat approaches can be a solution, but they 
are not feasible in all settings. Therefore, 
the ideal self-collection test would allow for 
screening and triage in the same sample 
and provide results immediately. This 
would not only reduce the number of visits, 
but also give health providers the possibil-
ity of providing on-the-spot appointments 

for next steps, and specific counseling tar-
geted at increasing adherence to follow-up 
among women at high risk of cervical can-
cer. In the meantime, it is very important to 
devise strategies and mechanisms to facil-
itate women access to health services for 
triage. If self-collection is offered at home 
it is very important to strengthen the coor-
dination within the health system; then 
HPV+ women are visualized as patients 
even if their “point of entry” has not been 
the health center. The use of mhealth tech-
nologies to send reminders to women and 
health providers should be further ex-
plored and investigated.  
Self-collection is a tool to overcome barri-
ers to health services, but it is not a magic 
bullet that makes barriers disappear. This 
reminds us that screening technologies are 
only effective if applied in organized pro-
grams. This means, among other aspects, 
having a coordinated referral network, 
quality health services that are responsive 
to women needs, well-established respon-
sibilities for each level of the health system, 
and information systems that allow track-
ing of the entire continuum of care. 
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Lab techs in screening site in Honduras.
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The care 
HPV test

Hybrid Capture 2 (HC2) was the 
first FDA approved HPV test in 
early 2000s, but for multiple 

years this technology was cost prohibitive 
for low and middle income countries 
(LMICs). Due to the need of having a more 
affordable HPV test, the careHPV test was 
developed by Qiagen with support from 
PATH and the Bill and Melinda Gates 
foundation. This technology does not re-
quire running water, air conditioning or 
sophisticated lab infrastructure. (Pictures 
1 and 2) Processing careHPV testing has 
been relatively easy to learn and imple-
ment by different health system providers 
including cytologists and laboratory tech-
nicians. The other major advantage is that 
the price of the test is expected to be sig-
nificantly less (~5 dollars per test), with 
proven quality standards. 

“A screening test for 
LMICs, must be simple to 
implement, accepted by the 
users, and economically 
sustainable”

The 2013 WHO Guidelines include HPV 
testing for primary screening, and a vari-
ety of follow-up options for HPV positive 
women, and countries can now consider 
restructuring their national programs 

using HPV testing. The increased sen-
sitivity of the test allows increasing the 
screening intervals, and provides an op-
portunity to increase coverage in high-
risk populations by using self-collected 
vaginal samples. Self-collection of vagi-
nal samples can be done within the priva-
cy of their home, close to their work plac-
es, or other facilities in the community. 
Our experience with the careHPV test is 

based on the implementation of HPV test-
ing we are doing in Guatemala and El Sal-
vador.  These are essential projects because 
it is the first time in LMICs that HPV test-
ing is being implemented in their public 
health systems through national govern-
ments. The experience the Central Ameri-
can countries are obtaining with the intro-
duction of careHPV in their public systems 
give us the opportunity to identify some ad-

vantages and limitations when working 
with that test.
Advantages of the careHPV test: 
A screening test for LMICs, must be simple 
to implement, accepted by the users, and 
economically sustainable. Currently the 
careHPV test, is the only test that has been 
proven to have such characteristics. 

Cost
The cost of the careHPV is one of the big-
gest advantages and should be inde-
pendently analyzed at the time of imple-
menting a strategy for screening of cervical 
cancer with DNA tests in places where re-
sources are limited. In addition budget of a 
screening program could also be influ-
enced by the self-sampling strategy, which 
allows reduction of other costs associated 
with sample collection (speculum, gloves 
and personnel time). Several studies have 
shown that careHPV testing with proper 
follow up is a very cost effective option. 

“The technology is easily 
adapted to laboratories in 
different localities, even in 
places where there is not  
an actual laboratory”

Claudia Camel
MD, Instancia por 
la salud de las 
Mujeres, Guatemala.

Mauricio Maza
Basic Health 
International,
El Salvador

Labs have very limited infrastructure and resources.
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Lab technician running careHPV in Guatemala.
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the intervention grows in scale. It is crucial 
to emphasize that even though there are 
new options for screening, it is as important 
to ensure that proper management must be 
conducted for HPV positive women. Now 
with the new WHO Guidelines as a refer-
ence, HPV screening and follow up algo-
rithms can be assessed based on each coun-
try’s resources. 
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Adaptability
In our experience, the technology is 
easily adapted to laboratories in different 
localities, even in places where there is 
not an actual laboratory. The minimum 
requirements for the testing site consist of 
a table of 2 meters by 60 centimeters, three 
electrical outlets, a backup battery and a 
chair. 
The learning curve for technicians in the 
processing of the tests, has been easily 
achieved during training. Multiple health-
care professionals have been trained in our 
countries, including laboratory technicians 
and cytotechnologists. Trained technicians 
have also shown that competencies are also 
easily replicable in training.
We want to emphasize the importance of 
self-sampling in a population-based nation-
al screening program. Self-sampling closes 
many of the cultural, behavioral and practi-
cal gaps that are found in cervical cancer 
screening, improves adherence to screen-
ing, and facilitates access to screening over-
coming limitations such as distance to 
health facilities, lack of transportation to 
health services, work schedules conflict, 
shame to pelvic exams, etc. Self-sampling 
with careHPV is accepted by 76% of women 
in Guatemala.

Finally, our experience shows the need to 
pilot or demonstrate feasibility within a 
country, this is essential in order to learn as 
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Use of the GeneXpert 
test in Malawi

Cancer of the cervix uteri is the 4th 
most common cancer among wom-
en worldwide, with the highest inci-

dence in low and middle income countries 
(LMIC), particularly in Sub-Saharan Afri-
ca1. Affordable, practical and effective cer-
vical screening strategies are urgently 
needed in many LMIC with WHO recom-
mending introduction of HPV testing as a 
primary screening tool (rather than cytol-
ogy), with or without Visual Inspection 
with acetic acid (VIA)2. 

However, there are few HPV tests suited to 
LMIC. The well-established Hybrid Cap-
ture 2 (HC2) assay led to development of 
careHPV3 which uses minimal electricity 
and water, which is now readily available. 
The GeneXpert Instrument System (Xpert) 
(Cepheid, Sunnyvale, CA, USA) offers re-
al-time polymerase chain reaction (PCR) 
based assays with all reagents and process 
contained within a single-use test car-
tridge. Instruments are available in 1, 2, 4 
or 16-module configurations.  Xpert MTB/
RIF assay has become widely used in LMIC 
for rapid identification of TB and drug re-
sistance. The recent availability of Xpert 
HPV on the same platform may provide a 
suitable HR-HPV test for LMIC as it re-
quires minimal training, can be done in 
clinic side-rooms and gives highly repro-
ducible results 4.

Xpert HPV Assay
Xpert® HPV is a qualitative in vitro test for 
the detection of HPV in liquid based cytol-
ogy (LBC) specimens collected in Preserv-
Cyt®. The test detects DNA of 14 high-risk 
HPV types. Each HPV test can be complet-

ed in around 1hour, allowing same day 
screening and treatment. A specimen ade-
quacy control (SAC) is provided which de-
tects a single copy human reference gene in 
a separate channel. Three channels provide 
partial genotyping: HPV 16; HPV 18 and 45 
in a pooled result; and other HR-HPV types 
in an aggregate result for three groups: 
[HPV 31, 33, 35, 52, 58]; [HPV 51/59]; and 
[HPV 39, 56, 66, 68). 

Results from Nkhoma Hospital, Central 
Malawi 5,6

 Xpert HPV proved simple to perform in a 
small peripheral laboratory. Training of 
laboratory staff proved straightforward 
and could be cascaded to lower skilled 
personnel. Hands-on time per sample was 
only a few minutes. Multiple internal qual-
ity control (IQC) samples showed high re-
producibility and consistent Ct readings 
(Cycle threshold for positivity). Few errors 
were reported, usually due to failure to 
add sample or inadequate mixing. Valid 
HPV results were available from 98.3% of 
sampled women. 

Over 92% of 750 specimens came from un-
screened women aged 20-60 years. Overall 
HPV positivity was 19.9%, with detection of 
HPV ‘other’ being more than twice as fre-
quent as HPV 16 or HPV 18/45 (64.4 % ver-
sus 24.2% for each of HPV 16 or 18/45. HPV 
31-related types (HPV 31, 33, 35, 52 or 58) 
were the most prevalent. HPV positivity 
was much higher in women known to be 
HIV positive (43.4%). 

Advantages and disadvantages of
Xpert HPV in Africa/LMIC 
Our Nkhoma results showed that results 
could be returned to the clinic within 2 
hours of sample collection. This time 
frame may be acceptable to many women 
who come early to clinics and are willing 
to wait, in preference to returning for a 
second visit should treatment be neces-
sary. Xpert HPV could therefore be added 
into a same day ‘screen and treat’ service, 
but would be more sensitive and specific 
than VIA. However, with provider taken 
specimens, HPV positive women have to be 
examined twice. Self-sampling by women 
in a private cubicle as soon as they arrive at 
the clinic would overcome this problem. 
While the low specificity of HPV tests for 
significant disease is a major limitation to 
use as the only screening test, the objectiv-
ity and high reproducibility linked to VIA 
of positives would avoid many false inter-
pretations, while improving utility and 
saving costs in a screen and treat 
programme. 
All HPV tests remain expensive and al-
though Cepheid has a separate pricing sys-
tem for LMIC, the cost is far beyond the 
budget available for screening in many 
countries. Furthermore, there is consider-
able wastage with the assay as currently 
validated. PreservCyt pots are expensive, 
designed for cytology screening regimes 
and their use for HPV screening alone is 
wasteful. Availability and use of a high al-
cohol content transport medium is also 
not ideal and the pots come with 20mls 
PreservCyt when only 1ml is needed for 
Xpert HPV.  These practical issues need to 
be addressed. 

Conclusions
Xpert HPV offers several advantages, par-
ticularly in its ease of use by non-laborato-
ry staff with minimal training, rapid turn-
around time and reproducible results with 
the added bonus of partial genotyping. A 
1-2 hour turn-around time between clinic 
and testing environment would allow inte-
gration into a same day ‘screen and treat’ 
service. However the cost of Xpert HPV kits 
remains prohibitive for most LMIC and 
much more attention to the collection of 
specimens rather than performing the test 
is required if Cepheid is to obtain a signif-
icant slice of a potentially lucrative, future 
HPV market in LMIC. 
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Experience with careHPV 
implementation in China

Between the year 1989-2008, the mor-
bidity and mortality of cervical can-
cer among Chinese women in-

creased continuously, especially for rural 
women which the age-adjusted morbidity in 
2008 was three times higher than 1989 and 
the adjusted mortality nearly doubled. The 
average age of women diagnosed as cervical 
cancer was five years younger. Effective pre-
ventive measures were imminently needed 
to curb the deterioration. 
 In 2005, Shenzhen, a prosperous special 
economic zone, and Xiangyuan, a pover-
ty-stricken county in Shanxi province, were 
firstly provided resources for early diag-
nose and treatment for women at risk of cer-
vical cancer, aiming to evaluate different 
screening models for abundant urban areas 
and underdeveloped regions respectively. 
Shortly after that, in 2006-2009, the central 
government expenditure transfer project 
for cervical cancer early detection and 
treatment was conducted in 43 rural sites, 
covered more than 80,000 women. Health 
providers were trained to use visual inspec-
tion via acetic acid or Lugol`s iodine (VIA/
VILI) for primary screening and diagnosed 
by biopsy after colposcopy. In 2009, the 
government announced a more ambitious 
screening project for cervical cancer, which 
10 million aged 35-59 women living in 220 
rural county areas were screened by VIA/
VILI or cytology in three years. This project 
was tripled since 2012 that screen 10 mil-
lion women in over 1,100 counties every 
year. Cytology and VIA/VILI were used for 
primary screening, but at that time costly 
and complicated HPV testing was not an 
option. Therefore, seeking for efficient and 
affordable technology for cervical cancer 
screening in low-resource settings has been 
an important issue in the last two decades. 

In 2007, careHPV was successfully proved 
to be accurate, fast, reproducible, and low-
cost by our team cooperated with PATH and 
QIAGEN Inc. Personnel with limited labo-
ratory experience could perform it correct-
ly after simple training procedure, which is 
promising for use in low-and middle-in-
come countries (LMICs). Besides, the fol-
lowing study implied that careHPV 16/18/45 
might be used in LMICs for triaging 
HPV-positive women. 

“Ordos, in Inner Mongolia, 
is the first city in China 
to use careHPV test as 
primary screening”

The delegates from International Agency 
for Research on Cancer (IARC)/World 
Health Organization (WHO) and Union for 
International Cancer Control (UICC) 
site-visited the careHPV manufacturer lo-
cated in Shenzhen in 2010 and the test was 
approved by China Food and Drug Admin-
istration (SFDA) in the year 2012 after fin-
ishing registration clinical trials. Inspired 
by the experience from China, more imple-
menting studies were conducted in LMICs, 
such as Nicaragua, Uganda, and Laos. We 
believe more women from developing coun-
tries would be benefited after careHPV test 
get the pre-qualification from WHO. 
HPV testing is now recommended in the 
WHO guidelines as primary screening and 
it hopefully will be gradually implemented 
in the government supported screening 
program in China. In the year 2015, a na-
tionwide implementing demonstration pro-
gram of HPV testing as the primary screen-

ing was launched, aiming at evaluating the 
real world performance by local health pro-
viders and Women-Children Health Center 
with fundamental infrastructures. A total 
of 33,000 women 35-64 years old in 11 rural 
sites were randomized into three arms and 
screened by pap smears, VIA/VILI or care-
HPV test respectively in the first year. Then, 
in the third year, the participants will be 
screened by the three tests simultaneously. 
The clinical utility, health economic effec-
tiveness, and acceptability of careHPV test 
among screened women, health providers, 
and government officials will be evaluated. 
The final results of the 3-years study are ex-
pected to provide more convincing evi-
dence and practical advice for policy maker 
in future population-based HPV screening 
programs for about 280 million women age 
35-64 in whole China. 
Another inspiring news is that Ordos, a city 
located in Inner Mongolia which consisted 
of 9 counties/districts and nearly 2 million 
residents, is the first city in China to use 
careHPV test as primary screening for all 
women age 35-64 years. HPV-positive wom-
en are triaged with VIA/VILI or cytology, 
dependents on the capability of the local 
Women-Children Health Center. Approxi-
mately 340,000 eligible women will be 
screened in five years interval. QIAGEN of-
fers the testing kits at an affordable price as 
promised for public health program and the 
onsite technical support. The screening cost 
will be covered by the government expendi-
ture of Ordos. By multi-efforts, the imple-
menting of careHPV has made a great im-
provement in China. It is the most promise 
candidate test for HPV as primary screen-
ing of cervical cancer among 5 million 
women in fiscal year 2016-2017. 
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Programmatic 
implementation of HPV 
testing in Central America

Incidence and mortality from cervical 
cancer remain high in Central America; 
worldwide, only Africa and Melanesia 

experience higher rates of this largely pre-
ventable disease. Although many Central 
American ministries of health invested in 
Pap-based cervical cancer screening pro-
grams for several decades, these efforts had 
limited impact. Highly-sensitive HPV test-
ing for primary screening, at increasingly 
accessible prices, and the option of using 
self-collected vaginal samples caused Cen-
tral American countries to look to HPV test-
ing to overcome infrastructure barriers and 
improve the efficacy of their screening pro-
grams. El Salvador, Guatemala, Honduras, 
and Nicaragua are now implementing and 
evaluating HPV screening in select areas, 
with plans to scale up this strategy nation-
ally if results are favorable. Other emerging 
economies can learn from the Central 
American experience of planning for and 
implementing HPV testing, including ben-
efits and challenges identified to date.

Months of planning for test introduction 
preceded the implementation. Key prepara-
tory activities included updating national 
guidelines to include HPV screening and 
treatment algorithms; training personnel in 
HPV testing basics and laboratory proce-
dures; distribution of necessary supplies; 
updating or developing health information 
systems; and strengthening triage and 
treatment networks. Most countries are im-
plementing HPV testing in self-sampling 

modality to make the test more accessible 
for women and alleviate congested health 
facilities. This required developing commu-
nity outreach strategies including visual 
materials with self-sampling instructions.
Common challenges across the countries 
emerged during the planning process and 
initial implementation. Since these coun-
tries had some Pap infrastructure in place, 
implementing HPV testing required a para-
digm shift for health personnel and women. 
This required training in the latest evidence 

in cervical cancer prevention, including data 
on the limitations of Pap testing, at various 
levels of the health care system from central 
leadership to community nurses. Addition-
ally, countries had to develop and prepare for 
new screening and treatment algorithms in-
corporating HPV testing in anticipation of 
an influx of screen-positive women. Each 
country independently determined that 
HPV screening algorithms should require 
few steps in order to avoid bottlenecks in 
treatment delivery. All countries are there-
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fore sending most HPV-positive women to 
visual inspection with the goal of facilitating 
immediate treatment with cryotherapy when 
possible. Most countries had to significantly 
expand visual inspection and cryotherapy 
capacity beyond existing levels in order to 
adequately manage the expected volume of 
HPV-positive women. 

 “Countries have some Pap 
infrastructure in place, but 
implementing HPV testing 
required a paradigm shift 
for health personnel and 
women”

In the course of planning for and imple-
menting HPV screening, several advantag-
es for emerging economies implementing 
this strategy have become increasingly ap-
parent. Preliminary data on positivity rates 
for HPV tests in these countries, as well as 
follow-up and treatment rates, indicate that 
the detection rate for CIN2+ is higher with 
HPV testing than what the countries were 
achieving with the Pap-based programs. 
Self-sampling is highly accepted by heath 
workers and women in the community. 
Countries are also finding that it is easier to 
reach women at locations such as basic 
health posts, homes, and markets. Addition-
ally, they observed that women never 
screened before, or hesitant to undergo pel-

vic examination, are accepting self-collec-
tion of vaginal samples for HPV testing. 
Since HPV testing permits a longer interval 
between screenings of HPV-negative wom-
en (5 years), countries are increasingly able 
to focus their cervical cancer prevention re-
sources on HPV positive women. 

nges we observed in Central America also 
provide important lessons for other emerg-
ing economies. The up-front costs of chang-
ing to an HPV screening strategy are signif-
icant and need to be carefully quantified. 
The least expensive commercially available 
test—careHPV™—costs US$5 per test and 
also requires the purchase of ancillary sup-
plies; this is in reach for Central American 
countries, but could be difficult for other 
economies to afford. Pooled procurement 
mechanisms such as the Pan American 
Health Organization’s Strategic Fund, or 
the United Nations Population Fund (UNF-
PA) procurement system, represent possible 
opportunities to obtain more preferential 
pricing in the future.

“The challenges we 
observed in Central 
America provide important 
lessons for other emerging 
economies”
 Additional initial costs include training of 
health care personnel, as well as making in-

frastructure adjustments such as creating 
capacity for cold storage of test reagents. In 
addition, countries must be prepared to un-
dergo the challenging work of changing 
paradigms from previous screening strate-
gies or building from a weak or non-exis-
tent screening system.

Based on our experience in Central Ameri-
ca to date, we expect the benefits of HPV 
screening to justify the costs in emerging 
economies. Over time, we expect HPV test-
ing to lead to a decrease in cervical cancer 
cases in Central America, especially for 
women with limited health care access, 
benefitting women and families and avoid-
ing the economic and social losses caused 
by this preventable disease.
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Group education of women waiting for screening in Uganda.
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HPV Testing in self 
collected samples  
in Uganda

Cervical cancer in Uganda
Cervical cancer is the most common 
cancer among women in Uganda, a 

country with one of the highest rates in the 
world (age standardized incidence rate 44.4 
per 100,000)1. More than 80% of women 
are diagnosed with late-stage cancer, and 
women living with HIV (WHIV) are at 
greater risk of developing cervical cancer. 
Despite being entirely preventable, cervical 
cancer education, prevention and care re-
main underfunded, which is compounded 
by a shortage of trained healthcare person-
nel in the country2. At present, the standard 
for screening in Uganda is visual inspection 
using acetic acid (VIA). However, training 
providers to offer screening, the invasive-
ness of a pelvic examination, and user vari-
ability (56%-90%) are barriers led to an ex-
amination of use of HPV-DNA, either as a 
clinician or self collected option to improve 
access to screening. 

“Self-collection has shown 
exceptional promise for 
LMIC”
Self collection reduces the burden on 
skilled professionals, decreases the need for 
travel to clinics, obviates the embarrass-
ment of the pelvic exam and has shown ex-
ceptional promise for LMIC. Two import-
ant research programs in Uganda indicating 
the feasibility of self collection are high-
lighted in this paper.
Screening Technologies to Advance Rapid 
Testing (START-UP): Project`1 
CareHPVTM test, a low-cost HR-HPV 
screening tool that yields results rapidly 
and with minimal equipment needs was 
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used in a study by Makerere University in 
20093. Clinician-collected (cervical) and 
self-collected (vaginal) CareHPVTM speci-
mens, VIA, and cytology tests were evaluat-
ed among 4710 Ugandan women (Figure 1). 
A sub-group analysis demonstrated high 
sensitivity of CareHPVTM in both HIV pos-
itive and negative women in Uganda. In the 
study of 2,337 Ugandan women with known 
HIV status, positivity rate was higher 
among WHIV (44.9%) compared to HIV 
negative women (19.0%). CareHPVTM sen-
sitivity for both cervical or vaginal samples 
was better than VIA or Pap.
In Uganda, 99.5% of women enrolled accept-
ed to self collect vaginal samples. Interest-
ingly, women preferred clinic based screen-
ing as opposed to home based self sampling. 
Self sampling acceptance was higher when 
provider prepared women through health 
education, allowed women to feel the brush 
and were present during the self collection 
process. During field implementation, addi-
tional use of culturally appropriate educa-
tional aid would promote self sampling. 

Community based HPV self collection 
The Advances in Screening and Prevention 
in Reproductive Cancers (ASPIRE) project 
integrates cervical cancer screening with 
STI & HIV testing and reproductive health 
education and offers screening at the com-
munity level. 
Outreach workers, who are known and trust-
ed community members trained in self-col-
lection based screening, recruit women at 
their homes or places of work. They provided 
self collected specimens: one for HR-HPV 
testing, and a second for STI screening (gon-
orrhea and Chlamydia). Women provide the 
specimen at the place of recruitment,and do 
not need to attend a clinic. Women who test 
HR-HPV positive are referred to the local 
health unit for follow up VIA screening with 
a nurse. Using a see-and-treat approach, 
women who screen positive are treated using 
cryotherapy in the same visit. 

Integrated cervical cancer screening with 
reproductive health services
ASPIRE conducted a randomized controlled 
trial of 500 women comparing communi-
ty-based HR-HPV self collection to VIA in 
Kisenyi, Uganda4. In this study, self collec-
tion-based high risk HPV testing had a sig-
nificantly higher uptake (99.2%) compared 
to VIA alone (48.4%). This trial demonstrat-
ed that self-collection based screening is 
both feasible and acceptable among women 
in this setting, and suggests this method im-
prove access compared to VIA. Similar to the 
study at Makerere, rates of HR-HPV were 
high in the study population (29.4%), and 
were significantly higher among WHIV 
compared to HIV negative women, includ-
ing rates of HR-HPV types 16 and 18.
Integration of cervical cancer prevention 
with reproductive health services is recom-
mended by the WHO to maximize resources 
and improve access in low resource set-
tings5. It has been demonstrated that inte-
grating interventions for HIV, reproductive 
health, and maternal health has successfully 
improved uptake of services, and improved 
the quality of care received by women. 

“CareHPV on self-collected 
vaginal specimen could 
be the game changer for 
cervical cancer prevention”

Future Directions
Screening for cervical pre-cancer using low 
cost HPV DNA testing like CareHPV on 
self-collected vaginal specimen could be 
the game changer for cervical cancer pre-
vention in Uganda and other LMIC. Use of 
self-collected specimens could result in a 
rapid increase in screening coverage, does 
not require an expansive clinical infra-
structure, and does not need highly trained 
personnel. Self-collection has the potential 
for rapid scaling at the community level and 
trained, female village health workers or 
volunteers could be mobilized for mass 
sample collection.
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1 Possibility to perform a HPV self-sampling; 2 Inspection for eligibility for cryotherapy or cold 
coagulation. HPV: Human papillomavirus; VIA/VILI: Visual inspection with acetic acid/visual ins-
pection with Lugol’s iodine 

Screen & Treat with  
HPV testing in Low  
and Medium-Income  
Countries: pros & con

Around 85% of cervical cancer de-
aths occur in low and medium-in-
come countries (LMIC) essentially 

because of the lack of screening. Cytology-
based cervical cancer screening programs 
have successfully reduced cervical inci-
dence in high-income countries, but not in 
LMIC, essentially because of high-cost 
and logistic limitations.
A “screen-and-treat” approach for cervical 
prevention is based on a screening test re-
sult followed by treatment in the same vis-
it. This strategy allows reducing travel 
time, minimizing the number of visits, 
transport, childcare needs and reducing 
the cost. It has been demonstrated in the 
LMIC context that adding a delay between 
screening, obtaining results and propos-
ing treatment induces a loss of follow-up. 
Therefore, an approach incorporating di-
agnosis procedure followed by an imme-
diate management should be prioritizing 
to optimize cervical cancer screening pro-
gram in LMIC.
The visual inspection with acetic acid 
(VIA) or Lugol’s iodine (VILI) testing as an 
alternative to cytology has the advantage 
of being low-cost, easy to be carried out by 
nurses of midwifes after short training 
and offer the option of treatment immedi-
ately or shortly after diagnostic testing. 
Limitation of VIA-based screening is that 
it is health-care provider dependent and 
lacks of reliable assurance control. These 
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limitations have favored the search of al-
ternative approach for LMIC like HPV 
testing. This method should add objectiv-
ity and performance by detecting cases of 
neoplasia that visual approach has failed 
to detect and offer the possibility, that 
sample collection can be performed by the 
patient herself, not requiring trained per-
sonnel and infrastructure to perform a 
pelvic examination thus increases accept-
ability and screening coverage.
A randomized trial conducted in South Af-
rica having adopted a HPV–based ap-
proach, demonstrated that it is a highly ef-
fect ive st rateg y with a signi f icant 
reduction of CIN2+ lesion. This approach 
is far more accurate, sensitive and robust 
than VIA in detecting cervical intraepithe-
lial neoplasia grade 2 and worse (CIN2+). 
After 36 months of follow-up, the cumula-
tive risk of CIN2+ was reduced by 73% in 
HPV-negative women and 32% in VIA-neg-
ative women as compared to the control 
(untreated) arm(1). Other report demon-
strated that HPV testing strategy conduct-
ed in LMIC is associated with decreased 
cervical cancer-related mortality2.
HPV-based screening is recommended by 
WHO as an alternative for cervical cancer 
screening (WHO 2014). Until recently, the 
greatest limitations of HPV testing were 
the need for expensive laboratory infra-
structure and the 4–7 h time to process 
the test. The development of rapid molec-

ular methods for detecting HPV DNA 
(e.g., care HPV® - Qiagen, GeneXpert® - 
Cepheid) for screening or other point-of-
care type of tests make a “screen and 
treat” strategy more feasible. Limitation 
of HPV-based screening is its low positive 
predictive value, since it does not direct-
ly test for cancer, but for HPV infection. 
This indicates that a triage test following 
a positive HPV results may be necessary 
to limit the rate of false positive and con-
sequently reduce the harm of overtreat-
ment. Integrating HPV screening with a 
VIA triage test may offer the dual benefits 
of HPV screening to maximize the detec-
tion and VIA for treatment triage of 
HPV-positive women (Figure 1). 
The START UP study conducted in Hyder-
abad, India has evaluated the careHPV test 
as primary screening test (HPV self-sam-
pling) 3. HPV-positive women were triaged 
with VIA and VIA-positive treated by cryo-
therapy. Cytology, colposcopy, biopsies 
were used as quality control and to calcu-
late tests performance. These data support 
that VIA used as a triage test for HPV pos-
itive women reduce the number of over-
treatment with 19% of HPV-positive being 
treated. However, VIA used as a triage test 
have missed 40% of CIN2+ lesion in this 
study. But VIA performed similar to col-
poscopy in detection of CIN 3 and invasive 
cancers. Hence VIA can be used for treat-
ment triage. Similar results have been re-

ported in a study conducted in sub-Saha-
ran Africa using VIA/VILI as triage test 
for HPV-positive women with an extremely 
low sensitivity (25%) for CIN2+ detection4.
There is probably room for VIA improve-
ment that still need to be investigated like 
the use of cervicography to assure quality 
assurance of the method. 
In conclusion, new laboratory-indepen-
dent and affordable HPV tests are avail-
able, providing immediate results and 
making it possible to screen and treat 
women during the same visit. Adding VIA 
to HPV primary testing may be a well-suit-
ed method for LIMIC, provides an unprec-
edented opportunity to develop cervical 
screening programs in LMIC with a sin-
gle-visit approach. However, questions are 
still open as how such a test could be intro-
duced in an effective manner in LMIC. 

References

1. Denny L et al., Human papillomavirus-based 
cervical cancer prevention: long-term results of a 
randomized screening trial.J Natl Cancer Inst. 
2010 Oct 20;102(20):1557-67. 

2. Sankaranarayanan R, et al. HPV screening for 
cervical cancer in rural India. N Engl J Med 2009; 
360 : 1385-94.

3. Jeronimo J, et al., START-UP Study Group. A 
multicountry evaluation of careHPV testing, visu-
al inspection with acetic acid, and papanicolaou 
testing for the detection of cervical cancer. Int J 
Gynecol Cancer 2014;24:576–85.

4. Bigoni J1, et al., Petignat P. Cervical cancer 
screening in sub-SaharanAfrica: a randomized tri-
al of VIA versus cytology for triage of HPV-posi-
t ive women .  I n t  J  C a n c e r .  2 0 1 5  J u l 
1;137(1):127-34.

FIGURE 1

Suggested algorithm for cervical cancer screening 
in low and medium-income countries
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Treatment of precancer 
lesions: overcoming 
the bottleneck

Background
Cervical cancer is the first or sec-
ond most common cancer and a 

leading cause of cancer deaths among 
women in low- and middle-income coun-
tries (LMICs) where nearly 90% of the 
deaths occur. The primary reason for this 
inequitable burden of disease is the ab-
sence of routine screening services in most 
LMICs. In 2012, Malawi was estimated to 
have the highest rate of cervical cancer in 
the world with an age-standardized rate of 
75.9 per 100,000 women.1 In 2014, only 
22% of Malawian women had access to 
cervical cancer screening using visual in-
spection with acetic acid (VIA). While 
many LMICs have started pilot screening 
programs in recent years, only a few pro-
grams have expanded to reach more than a 
small proportion of the women who need 
them.

Even when screening services are avail-
able, women identified as positive on 
screening tests often have little or no ac-
cess to effective precancer treatment. In 
Malawi, 60% of precancerous lesions in 
2014 were not treated due to the unavail-
ability of standard treatment (cryotherapy 
using carbon dioxide or nitrous oxide gas). 
Factors constraining treatment availabili-
ty include the initial cost of equipment, the 
cost of ancillary supplies, and the burden 
of initial training and maintenance of 
skills when treatment is needed for only a 

fraction of women screened. While cryo-
therapy was seen as holding great promise, 
it has proven to be unsustainable due to the 
high cost and limited supplies of gas and 
the difficulty in central procurement and 
distribution of gas cylinders. In Malawi, in 
2014, a cryotherapy unit cost US$1,350, 
and a cylinder of nitrous oxide gas cost 
$930, which provides 20 treatments on av-
erage ($46.50 per treatment in a country 
with a health expenditure of $14.50 per 
capita in 2010).

New technology options 
Two non-gas-based treatment technologies 
have been identified. The CryoPen® Surgi-
cal System (CryoPen, Inc., Texas, USA) 
uses the same ablative principle of freezing 
abnormal tissue, but creates freezing tem-
peratures using a recirculated refrigerant 
gas system powered by electricity. The de-
vice has been available in the United States 
for several years, but the company recently 
modified the design to make it more ro-
bust, easier to transport, and affordable for 
LMICs. An alternative ablative approach 
previously known as cold coagulation (also 
called thermal coagulation because it uses 
heat rather than cold) uses a metallic probe 
at 100 to 120 degrees centigrade for 30 to 
60 seconds to destroy precancerous le-
sions. One version of the coagulator with 
probes (WISAP Medical Technology 
GmbH, Germany) requires electricity and 
costs about $3,400 (2013 discount by WIS-

AP for Malawi). Another version being de-
veloped by a United States company (Liger 
Medical, LLC, Utah, USA) is a patent-pend-
ing hand-held battery-powered device that 
is anticipated to sell for about $1,000. De-
velopment of the Liger Medical unit is ex-
pected to be completed in 2016. Thermal 
coagulation is shown to be safe, effective, 
and suitable for low- to mid-level health 
providers in LMICs.2 3 With the availabili-
ty of these new treatment options, both 
static and outreach services can be carried 
out more readily.

Experience with alternative treatment 
approaches
Experience with CryoPen in low-resource 
settings is limited, although a few small ex-
ercises were conducted in countries in Af-
rica and Latin America. A field evaluation 
is planned for Uganda in 2016. The bulk of 
the experience with thermal coagulation 
comes from the United Kingdom and a few 
scattered individual users in Africa and 
Asia. The most extensive experience comes 
from Nkhoma Hospital in rural Central 
Malawi, where a cervical cancer program 
in partnership with the Scottish Govern-
ment, the University of Edinburgh, and 
NHSScotland turned to thermal coagula-
tion in response to challenges with con-
ventional cryotherapy. Nkhoma Hospital 
screened 7,088 women from October 2013 
through March 2015, with 429 (6.1%) VIA 
positive, of whom 361 (84.1%) had same-

day treatment with thermal coagulation. 
Of those treated, 234 (62.4%) returned for 
a 6-month follow-up, and of these, 220 
(94%) were healed with no evidence of per-
sistent lesions.4 The procedure was well tol-
erated with minimal complaints of dis-
comfor t and few ret ur n v isits for 
complications.

Next steps
To ensure wide availability of treatment 
options in LMICs, several parallel activi-
ties are needed. The development of tech-
nologies like CryoPen and the Liger Med-
ical thermal coagulation unit must be 
completed and the units validated. A more 
diverse evidence base on efficacy is need-
ed, particularly for thermal coagulation 
since there has been less experience with 
it. Nkhoma Hospital is currently working 
with the Malawi National Cervical Cancer 
Program to provide data on safety and ef-
fectiveness of thermal coagulation, but 
data from other sites would also be need-
ed. Training programs will require mate-
rials for new treatment methods. Nkhoma 
Hospital has developed a training manual 
for thermal coagulation users that can 
serve as a starting point. Since many coun-
tries rely on World Health Organization 
(WHO) guidelines, it will be important to 
present essential information on equip-
ment specifications and clinical perfor-
mance to WHO for official endorsement. 
Only by overcoming the current bottle-

necks to precancer treatment can we en-
sure that screening programs achieve their 
intended purpose and reduce the burden 
of this disease.
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HPV vaccination impact 
on a cervical cancer 
screening program: the 
HPV faster-tlalpan study 
in Mexico

Cervical cancer mortality is a reflec-
tion of social inequity in health 
care. Innovative strategies that 

combine HPV vaccination with HPV tes-
ting should be implemented in order to 
transform screening paradigms which 
have been inefficient in lower and middle-
income countries. This approach will redu-
ce the burden of disease at local and natio-
nal levels while also contributing to a rapid 
decrease in the spectrum of HPV-related 
diseases at the global level. 

Reframing HPV-driven cancer control 
objectives
Ten years after the introduction of the HPV 
vaccine, its impact in real-world conditi-
ons with at least 60% coverage has been a 
90% reduction in the prevalence of HPV 
6/11/16/18; a 45% reduction in low grade 
cytological abnormalities as well as an 
85% reduction in high grade histological 
lesions.1. In spite of this impressive pro-
gress, optimal protection through popula-
tion-level HPV vaccination has not been re-

ached. Lesions produced by HPV infection 
remain a significant cause of morbidity 
and mortality worldwide, and especially in 
poor countries. 
Evaluating the incorporation of HPV vac-
cination of adult women into screening 
programs based on high-risk HPV (hrHPV) 
testing is the cervical cancer prevention 
strategy with the greatest potential impact 
in the immediate future. 

Vaccination of adult women: additional 
lessons from Phase III trials
Results of Phase III HPV vaccination trials 
documented that the vaccine’s efficacy 
among adult women is excellent amongst 
HPV screening-negative women (efficacy 
>80% to prevent resultant HPV-related 
cervical intraepithelial neoplasia). Broad-
spectrum protection such as this may lo-
wer the need for subsequent screening, 
warrant longer screening intervals than 
those currently used and offer novel pre-
vention policies against HPV-related can-
cers. (Table 1) 2.3.

The combination of vaccination and scree-
ning strategies to prevent cervical cancer 
may be particularly appropriate in coun-
tries with high incidence of cervical can-
cer that have already implemented HrHPV-
based screening programs. These criteria 
are satisfied in Mexico. A broader age ran-
ge of women in population-based HPV vac-
cination programs could have direct bene-
fits for vaccinated women and indirect 
benefits for non-vaccinated women and 
male sexual partners via increased herd 
immunity, leading to a reduction in all 
HPV-related cancers.

The HPV FASTER proposal 
Based on the high efficacy of the HPV vac-
cine in older women, a novel strategy com-
bining vaccination and screening, HPV 
FASTER, has been proposed (referencia 4). 
In accordance with this proposal, HPV 
vaccination of women in a broad age range 
could offer protection to women who are 
not currently infected, but could also pro-
tect against subsequent HPV infections by 

the vaccine HPV types. As a result, a com-
bined strategy of HPV vaccination and 
screening may reduce the lifetime number 
of screens used by HrHPV-based scree-
ning programs currently. 

If a combined screening and vaccination 
strategy is widely adopted, we expect pro-
mising results. This strategy has the poten-
tial to: 1) mitigate the screening demand 
for both women and healthcare services by 
extending screening intervals; 2) improve 
the cost-benefit balance of screening pro-
grams; and 3) provide greater protection 
and quality of life to a large number of wo-
men through a reduction in cervical can-
cer. An intervention such as this may not 
only save many lives in the next 30 years 
but also be cost-effective. 

However, data on efficacy of HPV vaccina-
tion in older women to reduce cervical 
cancer risk, and not just the risk of precan-
cerous lesions, are lacking. That is, cur-
rently there is insufficient knowledge re-
garding the role of HPV vaccination in 
older women to permit screening intervals 
to be extended safely following a negative 
screening. 
A significant challenge for HPV-vaccine 
uptake is the number of doses required in 
the standard vaccine schedule. Although 
licensed in some countries for use among 
older individuals (i.e. in the European Uni-
on), most national HPV vaccination pro-
grams target teenagers and young adults. 
Recent studies found that fewer than three 
doses of the two commercially available 
prophylactic HPV vaccines seem to provi-
de similar protection against cervical 
HPV16 and HPV18 infections as the three-
dose schedule in women older than 25 ye-
ars old. 

The HPV FASTER trial in Mexico
We are initiating a population-based study 
to assess the efficacy of a 2-dose HPV vac-
cination schedule with [HPV16/18 AS04-
adjuvanted vaccine (Cervarix ®) and HPV 
6/11/16/18 vaccine (Gardasil®)] against 
HPV-persistent infection and HPV-related 
cervical disease in women 25 to 45 years of 
age attending clinics for hrHPV-based 

screening. A total of 18,000 women aged 
25-45 years, attending the regular cervical 
cancer-screening program in primary he-
alth care services in the Tlalpan borough 
of Mexico City, will be invited to the study. 
Eligible participants will be assigned to 
one of three comparison groups: 1) 
HPV16/18 vaccine and hrHPV-based scre-
ening; 2) HPV6/11/16/18 vaccine and 
hrHPV-based screening; 3) a control group 
who will receive only hrHPV-based scree-
ning. Strict surveillance of hrHPV persis-
tent infection and occurrence of precance-
rous lesions will be conducted to estimate 
safety profiles at different screening inter-
vals; participants will undergo diagnostic 
confirmation and treatment as necessary.

Current evidence establishes HPV vacci-
nation as an effective and cost-reducing 
strategy for cervical cancer prevention. 
However, in countries such as Mexico the 
optimal effect of HPV vaccination is expec-
ted when over 60% coverage is reached in 
age cohorts including young women up to 
24 years of age. These results will only be 
observed in 15+ years’ time. The dilemma 
we face is how to speed this impact up 
through implementation of an innovative 
public health intervention that will largely 
attenuate the burden of cervical cancer. 

The FASTER-Tlalpan Study5. 6 will provide 
insights into new approaches to cervical 
cancer prevention. This will be the first as-
sessment in real-world conditions of the 
impact of HPV vaccination incorporated 
into a hrHPV-based primary screening 
program, including allowing extended 
screening intervals. This demonstration 
study will also help to identify the determi-
nants of participation, barriers, acceptabi-
lity and compliance of the different clini-
cal practices as well as programmatic and 
logistic difficulties. In addition, the study 
will allow assessment of the incorporation 
of epidemiological surveillance strategies 
to evaluate the future impact of combined 
cervical cancer screening and HPV vacci-
nation in women between 25 and 45 years 
of age in Mexico.  
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