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Background  
Cervical cancer is the fourth most common cancer affecting women worldwide and is the 
leading cause of cancer and related deaths among women in Mozambique. The World 
Health Organization (WHO) recommends screening with human papillomavirus (HPV) 
testing, but it has not yet been implemented in many low- and middle-income countries 
(LMICs). We conducted a cervical cancer screening study in Mozambique using the 
careHPV test (QIAGEN, Germantown, MD, USA). This study aimed to describe our 
experience with HPV testing for cervical cancer screening in Maputo, Mozambique, 
including challenges and lessons learned. 

Methods  
We conducted a cervical cancer screening pilot demonstration project at the General 
Hospital of Mavalane in Maputo, Mozambique, from April 2018 to September 2019, using 
primary HPV testing with careHPV. We performed the direct observations and discussions 
with participating laboratory experts, technicians, nurses and physicians from 
Mozambique, Brazil and the United States. 

Results  
HPV testing was successfully implemented. The main challenges we experienced were 
inadequately equipped laboratory facilities, a lack of laboratory and clinical staff 
expertise, and difficulties procuring equipment, tests and laboratory supplies. These 
challenges were overcome by increasing the budget to better equip the laboratory, 
building relationships with procurement and importation specialists and training 
sessions for laboratory personnel and medical providers. 

Conclusions  
Our findings suggest that primary HPV testing is achievable in Mozambique. Several 
challenges were identified and are being addressed for a successful scale-up. 

In Mozambique, cervical cancer is the leading cause of 
cancer and cancer-related deaths in women, with 5,325 new 
cases and 3,850 related deaths in 2020.1 The national 
screening program implemented in 2009 targets women 
aged 30-55 years, is opportunistic and uses visual inspec
tion with acetic acid (VIA) followed by cryotherapy when 

indicated.2 The national coverage rate of screening has 
been estimated to be approximately 3%.2 In addition, the 
referral system and resources to treat women who require 
excisional treatment are very limited. Women with high-
grade cervical abnormalities who are not eligible for 
cryotherapy often do not receive appropriate treatment. 
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The World Health Organization (WHO) currently recom
mends screening women 30 years of age and older, pri
oritising women aged 30 – 49 years. HPV testing is rec
ommended where resources permit due to the increased 
sensitivity and high negative predictive value of HPV test
ing compared with cervical cytology and VIA.3 Based on 
WHO recommendations, we conducted a pilot study in 
Mozambique intending to perform HPV testing for cervical 
cancer screening, using the careHPV test (QIAGEN, Ger
mantown, MD, USA)4. The careHPV test is a user-friendly 
assay developed for limited-resource settings and shows a 
sensitivity greater than VIA and cervical cytology.3 In ad
dition, careHPV recently received WHO prequalification.5 

Advantages of the careHPV platform include 1) low cost 
compared to other HPV tests, 2) no need for sophisticated 
laboratory infrastructure, and 3) the relative ease of use.6 In 
addition, the only requirements are a flat, stable, non-flam
mable surface located out of direct sunlight and direct air
flow, as well as three electrical outlets.7 The cost per test is 
approximately US$5, provided specimens are run in batches 
of 90. This test cost is significantly lower than other ex
isting HPV assays, which may cost US$40-$200 in the US.8 

The purpose of this report is to describe our experience and 
lessons learned with the implementation of HPV testing at 
a public hospital in Maputo, Mozambique. 

SCENARIO 

The University of Texas MD Anderson Cancer Center, USA 
(MD Anderson) and the Universidade Eduardo Mondlane 
(UEM), Mozambique, conducted a cervical cancer screening 
pilot demonstration project of 898 women at General Hos
pital of Mavalane in Maputo, Mozambique from April 2018 
to September 2019.4 

Women aged 30 to 49 underwent pelvic exams; the cer
vical samples were collected by trained nurses. According 
to the manufacturer’s instructions, the samples were tested 
for high-risk HPV using careHPV. Women who tested neg
ative for HPV would return for routine screening per local 
guidelines. According to the WHO criteria, HPV-positive 
women underwent a second evaluation by visual assess
ment for treatment to determine whether they were eligible 
for ablative treatment with cryotherapy. If ineligible for 
cryotherapy, HPV-positive women were referred for col
poscopy, biopsy, and excisional treatment with loop elec
trosurgical excision procedure or cold knife conisation as 
appropriate. Women with lesions suspicious for cancer un
derwent biopsy and were referred to the gynecologic oncol
ogy service for appropriate treatment. 

OUR EXPERIENCE, INCLUDING CHALLENGES 
AND LESSONS LEARNED 
ETHICS BOARD APPROVALS 

In Mozambique, research projects and protocols require 
ethics committee approval, governed by local regulations. 
Unfortunately, our team did not allow sufficient time and 
resources to complete all necessary steps, which resulted 

in a delay in starting the project. Through this project, 
the collaborative team of researchers from Mozambique, 
Brazil, and the US understood the local ethics committee 
processes and regulations. This will help with future sub
missions. Furthermore, we learned that multiple approvals 
might be required from the hospital, university and/or min
istry of health (MOH). In our study, the protocol required 
both English and Portuguese versions and required ap
proval from the US institution and the University and MOH 
in Mozambique. 

INFORMED CONSENT 

Several challenges were experienced in obtaining informed 
consent due to low literacy among some participants and 
the multiple languages and dialects spoken in Mozambique. 
Training and informational sessions were held between the 
Mozambican, Brazilian and US research staff to meet all re
quirements by the ethics boards and local customs. In ad
dition, mock consent interviews were conducted with the 
nursing and research staff to practice the process and learn 
to answer complex questions from the subject. 

SUPPORT FROM HOSPITAL LEADERSHIP 

The support from the institution and hospital director was 
essential to addressing the challenges related to local infra
structure and appropriate allocation of local staffs time to 
perform the project activities. Security of equipment, sam
ples, and data were essential considerations. Equipment, 
computers, and records needed to be stored in an area that 
could be locked. At the General Hospital of Mavalane, we 
received strong support from the hospital director, enabling 
the project to move forward safely, with a high level of sup
port in infrastructure, human and facility resources. 

MENTORING AND REMOTE SUPPORT 

The Brazilian and US teams helped support the study from 
their home institutions. Unfortunately, the hospital inter
net in Mozambique was not reliable. This was overcome by 
purchasing devices and data packages so that the local re
search and clinical staff could participate in weekly virtual 
meetings to continue training and manage and discuss any 
difficulties, including issues with data entry. 

DATA COLLECTION AND DATA ENTRY IN RESEARCH 
ELECTRONIC DATA CAPTURE (REDCAP) 

This was the first cervical cancer screening research study 
at the General Hospital of Mavalane. The local researchers 
and clinical providers did not have prior experience con
ducting a research study but were enthusiastic about learn
ing and participating in the project. The team was trained 
to perform data collection and entry into a REDCap elec
tronic data capture tool hosted at The University of Texas 
MD Anderson Cancer Center. Brazilian and US collaborators 
performed the training and weekly quality control reviews 
on the REDCap database to help identify and correct data 
entry errors. Study data were collected and managed using 
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REDCap reports, Data Quality, and Data Resolution Work
flow applications to control and manage data accuracy.9 

The research staff in Mozambique became very skilled us
ing REDCap, and data entry became increasingly more ac
curate throughout the study. 

LABORATORY INFRASTRUCTURE 

Prior to selecting the testing platform and the start of the 
project, a site visit was conducted to select the appropriate 
space, considering the physical structure, power supply, 
availability of water, air conditioning, and bench and 
counter space. We identified a suitable room close to the 
testing site, but upgrades to the power supply, an air-con
ditioning unit, shelf storage, refrigeration, and freezer stor
age were required. Re-budgeting was necessary to imple
ment the upgrades to the laboratory necessary to perform 
the testing. 
To ensure a controlled laboratory environment, one 2-8 

ºC refrigerator for samples and test kits storage, one -20 
°C freezer for storage of samples, and one air conditioning 
unit were installed and underwent daily temperature verifi
cation. Unfortunately, the electrical power in the laboratory 
was unstable. As a result, we experienced two power fail
ures while running tests, invalidating the 90 patient sam
ples tested in each kit and requiring additional time and 
supplies to repeat the test. An uninterrupted power supply 
(UPS) was connected to the careHPV system to prevent fur
ther failures. 

SUPPLIES 

Most of the required laboratory supplies (e.g. mi
cropipettes, repeating pipettes, and pipette tips) were not 
available for purchase in Mozambique and had to be im
ported. The importation process was complicated and re
quired importation and clearance through customs. The as
sociated fees, including shipping costs, were very high at 
approximately US$1,300. Deliveries of supplies were fre
quently delayed by two months or more. We partnered with 
the Clinton Health Access Initiative (CHAI) to assist with 
procurement and importation challenges to overcome these 
challenges. 

TRAINING OF LABORATORY AND CLINICAL PERSONNEL 

The laboratory technicians at Mavalane Hospital had no 
prior experience with molecular testing and were trained 
to perform the careHPV test by laboratory experts from 
Brazil and Qiagen. Technical support personnel from Qia
gen provided training for one laboratory technician using 
the careHPV test training panel. Two additional technicians 
underwent one to four one-week training sessions con
ducted by laboratory specialists from Brazil using the cervi
cal specimens collected for the study. 
There was variability in the learning curve between the 

three laboratory technicians. The technicians received 
training and mentoring from Brazilian laboratory experts. 
For those laboratory technicians that experienced difficul

ties in pipetting techniques, multiple practice sessions of 
pipetting water in a 96 well plate were held. 
Hands-on training sessions were also held for the clin

ical providers (nurses and doctors) to learn how to collect 
cervical samples for HPV testing and how to perform VIA, 
cryotherapy, colposcopy, and LEEP. Furthermore, regular 
didactic sessions were held for both the laboratory and clin
ical staff and covered topics such as an overview of the dif
ferent HPV tests available and different aspects of cervical 
cancer screening and treatment. 

RECOMMENDATIONS 

Based on our experiences, several aspects should be con
sidered before implementing HPV testing. First, in a pro
gram comprising both local and external participants, the 
local leadership and staff must be committed to ensuring 
the project needs are met and have sufficient support to 
meet the goals. 
It is crucial to understand the local regulations and pro

curement procedures during the study design process to 
avoid delays. Moreover, it is essential to assess the lab to 
ensure safe and adequate infrastructure before delivering 
any HPV testing equipment for a cervical cancer screening 
program.6 The budget should include funds to cover high 
shipment costs and importation fees. In addition, budgets 
should include funding to implement and support required 
site improvements, especially in the laboratory infrastruc
ture. Funds are also needed to acquire individual protection 
equipment (IPEs), computers and internet access. 
It is vital to assess the laboratory technicians experience 

and abilities prior to project implementation. Appropriate 
training sessions and ongoing mentoring and support can 
then be provided. Regular communication is needed, par
ticularly if there is limited local expertise in the country 
and external support is needed. In our project, weekly 
meetings were held by Zoom between Mozambique, Brazil, 
and the US teams. Furthermore, regular training sessions 
may be required to avoid loss of skills, particularly when 
project activities are paused. 
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