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ABSTRACT

PURPOSE Mozambique has one of the highest burdens of cervical cancer globally.
Treatment options are few as most women present with advanced disease, and
there are limited trained health professionals and health care resources. The
objective of this study was to describe the outcomes of women diagnosed with
invasive cancer as part of the Mozambican women undergoing cervical cancer
screening with human papillomavirus (HPV) testing in conjunction with family
planning services (MULHER) study.

MATERIALS
AND METHODS

Women age 30-49 years were prospectively enrolled in the MULHER study and
offered screening with primary HPV testing followed by treatment of screen-
positive women with thermal ablation or excision as appropriate. Women with
cervical examination findings suspicious for cancer were referred to one of the
three gynecologic oncologists in the country.

RESULTS Between January 2020 and January 2023, 9,014 women underwent cervical
cancer screening and 30 women were diagnosed with cervical cancer. In this
cohort, four patients (13.3%) had early-stage disease, 18 (60.0%) had locally
advanced disease, one (3.3%) had distant metastatic disease, and seven (23.3%)
did not have staging information available. Five patients (16.6%) died without
receiving oncologic treatment, and seven patients (23.3%) are still awaiting
treatment. Of the remaining 18 patients, three (17.6%) underwent surgery and
four (23.5%) received radiotherapy. Eleven (36.7%) patients received only
chemotherapy.

CONCLUSION As cervical screening programs are implemented in low-resource settings,
there will likely be an increase in the number of women diagnosed with invasive
cervical cancer. Our results in Mozambique demonstrate the need to increase
access to advanced surgery, radiation, and palliative care services.

INTRODUCTION

Mozambique, a Portuguese-speaking nation in sub-Saharan
Africa, has one of the highest cervical cancer burdens in the
world. Among the population of 16.5million women, cervical
cancer remains the cancer with the highest incidence and the
leading cause of cancer-related mortality, despite being a
preventable illness.1,2 In 2020, cervical cancer incidence and
mortality were the highest of any cancer site, accounting for
20.9%of new cancer cases in the country across all sexes and
ages and 21.4% of cancer-related deaths.2 When restricting
these data to females only, cervical cancer incidence

accounted for 34.6% of new cancer cases in 2020.2 The high
prevalence (11.5% in 2020) of HIV in Mozambique, a known
risk factor for the development of cervical cancer,3 signifi-
cantly contributes to its high burden of cervical cancer.

Cervical cancer prevention efforts in Mozambique have been
hindered by a lack of coordinated screening programs, few
providers trained in treatment of preinvasive disease, and
limited coverage of human papillomavirus (HPV) vaccina-
tion.4 It has been estimated that <5% of women have un-
dergone screening andmany screen-positive women are lost
to follow-up—in turn, most women with cervical cancer in
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Mozambique present with advanced-stage disease and the
majority die from their disease.4

Challenges with building local capacity for the treatment of
invasive cancer also contribute to the high burden and
mortality of cervical cancer. While the WHO minimum
standard for health professionals per 100,000 people is set at
20 physicians and 100 nurses, in 2011, Mozambique had just
2.6 physicians and 20 nurses per 100,000 people.5 There are
particularly shortages in specialty care, and in 2020,
Mozambique had only 11 pathologists, three medical on-
cologists, and no surgical oncologists serving the entire
population at the time of 31 million people.1,6 Radiation
therapy has been available since August 2019 although there
is only one linear accelerator that is located in the capital city
of Maputo, and there are very long wait times.6 Fortunately,
there are now three gynecologic oncologists in the country,
who graduated in 2020 from the International Gynecologic
Cancer Society (IGCS) global fellowship.7

Despite these improvements in capacity for cervical cancer
treatment, many barriers persist and survival outcomes
after a diagnosis of cervical cancer inMozambique are poor.
A 2019 study across 13 sub-Saharan African cancer regis-
tries, including Maputo, Mozambique, found an average
age at diagnosis of 48.2 years and 1-year and 3-year survival
rates in Maputo of 66.2% and 55.2%, respectively.8 Five-
year survival data are unavailable. By contrast, the 1-year
survival for cervical cancer across all stages in the United
Kingdom is >80%, and the 5-year survival is >60%.9 In this
report, we seek to describe the outcomes among women
diagnosed with cervical cancer as part of the Mozambican
women undergoing cervical cancer screening with HPV
testing in conjunction with family planning services
(MULHER) cervical cancer screening research study in
Mozambique.

MATERIALS AND METHODS

The MULHER study was a prospective cohort study in which
women age 30-49 years were prospectively enrolled and
offered cervical cancer screening in conjunction with vol-
untary family planning services in Maputo and Gaza prov-
inces. Institutional Review Board approval was obtained, and
all patients provided informed consent. Patients underwent
primary HPV testing and were given the choice of provider
collection versus patient self-collection. The overall results
of the MULHER screening study will be reported separately.
Women with a positive HPV test result underwent visual
assessment for treatment (VAT) with visual inspection with
acetic acid—a process bywhich dilute acetic acid is applied to
the cervix—by study nurses, followed by immediate treat-
ment with thermal ablation if eligible per the WHO
guidelines.10,11 Women with lesions not eligible for ablation
(ie, lesion size too large, lesion extending into the cervical
canal, squamocolumnar junction not visualized, glandular
disease, or suspicion for cancer) were referred to a gyne-
cologist for excision with a loop electrosurgical excision
procedure (LEEP) or cold knife cone biopsy. Study personnel
worked to ensure that the LEEP specimens were processed
and interpreted by the pathology department and that the
patients and providers received timely follow-up of their
results.

Women with a cervical lesion suspicious for cancer were
referred to a study gynecologist for a gynecologic exami-
nation with a cervical biopsy and preliminary staging. If
there was pathologic confirmation of invasive carcinoma,
the patient was then referred to the abovementioned gy-
necologic oncologists for evaluation and treatment planning.
The gynecologic oncologists performed any indicated sur-
geries and referred patients to the radiation and medical
oncologists for radiation therapy and/or chemotherapy as

CONTEXT

Key Objective
As cervical cancer screening programs are increased in low- and middle-income countries (LMICs), what are some potential
barriers to diagnosing and treating cervical cancer?

Knowledge Generated
Long wait times for limited resources, such as access to radiation therapy, often lead to deviations from standard-of-care
therapy.
Lack of a robustmedical record system contributes to treatment delays as workupsmay need to be started anew or patients
may receive delays in follow-up.

Relevance
Our results demonstrate the need to simultaneously increase access to advanced surgery, radiation, and palliative care
while increasing screening and prevention programs in LMICs.
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appropriate. Data were collected for all women who were
diagnosed with invasive cancer to determine patterns in
their treatment modalities and outcomes. Whenever pos-
sible, these data were collected from available hospital
records. When medical record data were not available, this
informationwas collected by speaking to the patients, family
members, or other medical providers. Data collected in-
cluded age, HIV status, patient region, treatment type, date
of diagnosis, pathology results, time from biopsy to release
of pathology report, and time between biopsy and first
treatment although approximation through use of patient or
provider recollection for these dates was often necessary
because of lack of hospital records. These data were then
stored in Research Electronic Data Capture (REDCap),12,13 a
secure web-based application. Descriptive statistics were
used to summarize the demographic and clinical charac-
teristics of patients. Age was summarized with a median
value, whereas categorical variables were summarized with
counts and frequencies. The chi-square test was used to
compare groups with respect to treatment type and patient
province using Stata v.17.0 (StataCorp, LLC, College Station,
TX), and an alpha of .05 was considered significant. No
patients were missing data on the type of treatment received
or patient province. Patients with an unknown time to first
treatment (n 5 18) were not included in the analysis.

RESULTS

Between January 2020 and January 2023, 9,014 women
underwent cervical cancer screening on the MULHER study.
A total of 2,805 (31.1%) women tested positive for HPV and
were scheduled for VAT by a study nurse. Of these, 30women
were diagnosed with invasive cervical cancer. As shown in
Table 1, the median age at diagnosis was 40.5 years (range,
30-49 years) and 19 (63.3%) were living with HIV. Four
patients (13.3%) had early-stage disease, 18 (60.0%) had
locally advanced disease, one (3.3%) had distant metastatic
disease, and seven (23.3%) did not have staging information
available. In terms of histology, 28 patients had squamous
cell carcinoma (93.3%), one patient had adenocarcinoma
(3.3%), and histology was not available for one patient
(3.3%). Of note, medical records were only available for 14
patients (46.7%) and the cancer diagnosis and treatment
information were obtained by speaking with the patients,
family members, and health care providers as described
above.

The treatments provided are shown in Figure 1. Three pa-
tients (10.0%) underwent surgery (two radical hysterec-
tomy, one LEEP); both patients who underwent radical
hysterectomy met the criteria to receive adjuvant radio-
therapy (RT) and/or chemotherapy. One was found to have a
5.5-cm tumor with a 6-mm depth of invasion and lym-
phovascular space invasion (LVSI) present. The other had a
4-cm tumorwith a 1.4-mmdepth of invasion and LVSI. None
of the patients received primary chemoradiation because of
limited capacity and long wait times for RT. Seven patients
(23.3%) underwent neoadjuvant chemotherapy, which was

followed by surgery in one patient and RT in four patients;
two patients are still awaiting RT. Eleven patients received
chemotherapy only. Seven patients are still awaiting
workup/treatment at the time of manuscript writing. Ten
patients (32.3%) have died, five of whom (50.0%) died
without having received any oncologic treatment.

Treatment Time

The median time from biopsy to pathology report was
1.1 months (range, 0.5-8.5 months). In Mozambique, pa-
tients are asked to carry their own tissue specimen to pa-
thology for processing and are told a window of time to
return for the pathology report. Reports are not directly sent
from the pathology department to the gynecologist who
performed the biopsy. In cases in which the delay was over
2 months, we noted that there was often an error in the
spelling of the patient’s name or a mismatch in hospital
record numbers that led tomisfiling and an inability to locate
the appropriate pathology report. The median time from
biopsy to first treatment was 5.5 months (range, 2.2-
16.6 months). As shown in Table 2, the median time from
biopsy to treatment was 2.9 months for surgery and
6.7 months (range, 2.2-16.6 months) for chemotherapy
(P 5 .16). The median time from biopsy to treatment was
6.3 months (range, 2.2-16.6 months) for patients in Maputo
compared with 5.9 months (range, 4.6-7.1) for patients in
Gaza (P 5 .92).

Time to Radiation Therapy

In our cohort, no patients were treated with primary radi-
ation therapy, the current standard of care for locally ad-
vanced cervical cancer. To better understand this finding, we
were able to examine the treatment records of four randomly
selected patients with cervical cancer not enrolled in our

TABLE 1. Demographic Information of Patients Diagnosed With
Cervical Cancer (N 5 30)

Characteristic Total

Age, years

Median (range) 40.5 (30-49)

Region, No. (%)

Maputo Province 23 (76.7)

Gaza Province 7 (23.3)

HIV status, No. (%)

Negative 11 (35.5)

Positive 19 (66.7)

On antiretrovirals 11 (57.9)

Not on antiretrovirals 3 (15.8)

Unknown 5 (26.3)

Cervical histology, No. (%)

Squamous cell carcinoma 28 (93.3)

Adenocarcinoma 1 (3.3)

Unknown 1 (3.3)
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study to better understandwhere delays in treatmentmay be
occurring. The median age of this subset was 48.5 years
(range, 42.0-68.0 years), and all patients had stage IIIB
disease. The average time from the date of biopsy to RT
simulation in this cohort was 385.8 days (range, 158-720
days). Once simulated, the average time to begin radiation
treatment was an additional 19.9 days (range, 7-43 days).

Practice Patterns

Figure 2 shows the patient treatment flow from biopsy to
initiation of treatment. Per the local standard of care, a
patient with a new diagnosis of cancer is seen in Gynecologic
Oncology and has bloodwork and an ultrasound performed,
followed by a presentation at a multidisciplinary tumor
board to determine a treatment plan. If the patient is a
surgical candidate, they are added to the surgery list and
operated on by one of the three gynecologic oncologists. If
the patient is not an operative candidate, they are referred to
medical oncology and receive a minimum of six cycles of
chemotherapy. If RT is planned, a patient will undergo at
least six cycles before the radiation oncology referral and
may undergo subsequent cycles of a second chemotherapy
agent until they reach the top of the queue.While they await a

radiation oncology appointment, some patients are re-
evaluated by gynecologic oncology to determine if they are
now a surgical candidate after initial treatment with che-
motherapy. One patient in our cohort underwent neoadjuvant
chemotherapy followed by surgery, with another planned
and awaiting treatment.

DISCUSSION

Our cohort of 30 women diagnosed with invasive cervical
cancer as part of the larger MULHER cervical cancer
screening study in Mozambique had significant delays from
the time of biopsy to initiation of treatment (median,
10.4 months). In addition, several barriers to initiating
recommended cancer treatment were identified. We found
that the median time was over 1 year from diagnosis to
initiation of RT, which is likely due to limited capacity and
extremely long wait times for RT, limiting expedient access
to standard-of-care treatment. As a result, patients are often
experiencing long delays in care or care that is not stan-
dardized. Because of longwait times to initiate RT simulation
and treatment, it is common practice in Mozambique to first
begin treatment with chemotherapy, as shown in our study.
Patients typically receive a minimum of six cycles and often
9-12 cycles of chemotherapy (most often carboplatin and
paclitaxel) before having an evaluation with the radiation
oncology providers. Patients may receive a second-line
chemotherapy before their RT appointment if the first line
is determined to be ineffective.

The government of Mozambique provides health care ser-
vices to the majority of population through the Ministry of
Health National Healthcare System, and this care is offered
for free. A small proportion of population are able to afford
private insurance and access to private clinics for

0 2 4 6 8 10 12

Primary Surgery

Chemotherapy Alone

Awaiting Treatment

Died Without Treatment

Neoadjuvant Chemotherapy >Surgery

Neoadjuvant Chemotherapy >RTa

No. of Patients

Treatment Received

FIG 1. Oncologic treatment for 30 patients diagnosed with invasive cervical cancer. aSix patients
had a treatment plan of neoadjuvant chemotherapy followed by RT; however, two are still awaiting
RT. RT, radiotherapy.

TABLE 2. Treatment Delays by Treatment Type and Patient Province

Characteristic Median Time From Biopsy to Treatment, Months P

Treatment type

Surgery 2.9 .16

Chemotherapy 6.7

Province

Gaza 5.9 .92

Maputo 4.7

4 | © 2023 by American Society of Clinical Oncology

Batman et al



treatment.14 As previously mentioned, while Mozambique
has made great strides in obtaining a linear accelerator and
initiating a radiation oncology program, there is very limited
access to the country’s one machine, which serves its entire
population of 32 million, including many patients with
breast and prostate cancers in addition to cervical cancer.
Because of these long wait times, patients often receive
chemotherapy and/or subsequent surgery when chemo-
radiation would offer them a better chance of cure.15 There is
currently no brachytherapy available in the country. While
the typically published recommendation is one linear ac-
celerator per 450 patients per year or one linear accelerator
per 500,000 population in low-resource countries,16

Mozambicans must determine how best to serve their cur-
rent population of 32million with the one availablemachine.
As such, difficult discussions regarding the best way to triage
patients as they present to radiation oncology are ongoing to
maximize the use of this limited, life-saving resource.

In 2002, in recognition of the increasing cancer burden faced
by low- and middle-income countries (LMICs), the WHO
called for tailoring cancer therapies toward a country’s
available resources and this led to the creation of resource-
stratified guidelines for screening, prevention, and treat-
ment of cancer.17 Building on this initial effort, ASCO
launched ASCO International in 2013 and has since released
resource-stratified guidelines covering the full spectrum of
cervical cancer screening, prevention, and treatment.18,19

These guidelines provide recommendations across all
stages of cervical cancer and all resource settings

(basic, limited, enhanced, and maximal).19 For instance, the
guidelines suggest that providers can consider neoadjuvant
chemotherapy followed by extrafascial hysterectomy for
patients with stage IB2, IIA2, or IIIA disease.19 Ongoing
training with and utilization of resource-tailored recom-
mendations with in-country providers present a method
standardizing treatment for these patients and ensuring that
the limited resources that are available are being maximized
for each individual patient.

To aid in capacity building efforts for cancer treatment, the
IGCS has launched the Gynecologic Oncology Global Fel-
lowship,20 a 2-year training program designed for LMICs
that do not currently have formal training programs in
gynecologic oncology. Institutions in select LMICs are
partnered with international mentors from high-resource
areas who provide hands-on surgical training. This is
complemented with a web-based curriculum and monthly
telementoring tumor board conferences via Project Exten-
sion for Community Healthcare Outcomes.21,22 By increasing
the number of physicians trained in gynecologic oncology,
the IGCS seeks to increase access to life-saving subspecialty
care for patients living in LMICs.

As global health efforts increase the number and reach of
cervical cancer screening programs in LMICs, there will be a
commensurate increase in the number of women diagnosed
with invasive cancer as part of the screening program. In
Mozambique, expanded screening and advanced detection of
women with cervical cancer could put an additional burden
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FIG 2. Patient treatment flow from time of biopsy to time of first treatment. CT, computed tomography; MRI, magnetic resonance
imaging.
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on a fragile health care system and greater demands on the
one linear accelerator in the country. Our review of this
patient cohort demonstrates that significant barriers exist in
achieving optimal care for these patients, even in a group of
women who were being closely followed as part of a large,
well-resourced research study. Therefore, screening pro-
grams must take these barriers into account and attempt
to address cancer treatment issues concurrently with pre-
vention efforts. This may require optimizing alternative
treatments to standard-of-care chemoradiation such as
neoadjuvant chemotherapy and surgery as recommended in
the aforementioned ASCO guidelines.

The strength of our study is that we were able to prospec-
tively follow a cohort of women diagnosed as part of a larger
research study with more available resources for follow-up.
Research staff were able to assist patients navigating the
complex health care system, and data could be collected to
identify points of delay. Our study has several limitations,
which included the small size of our cervical cancer cohort.
Issues with accurate chart/reporting severely limit pro-
viders’ ability to follow a patient across the spectrum of their
oncologic journey and often contribute to treatment delays
as the workup must be started anew or details of previous
treatment are obtained from patient’s verbal histories. This
was true of our cohort as well although patient data up to the
point of cancer diagnosis were obtained by study nurses and
entered into REDCap. We, therefore, stipulate that patient
records are even less accurate/available to guide care for the
most women seen at Maputo Central Hospital and Xai-Xai
Provincial Hospital who did participate in such a study. At
present, the Mozambican public health system does not
use an electronic medical record and does not have regular
access to stable internet services. While the percentage of
Mozambicans with internet access has doubled from 15% to
32% from 2015 to 2021, over two thirds of the population still
donothave access to the internet.23 As such, thehealth system
relies on a paper charting system. Patients are assigned a
medical record number after paying a registration fee of 15

Mozambican metical (MZN), the equivalent of $0.23 in US
dollars. The patient is then responsible for bringing this
registration card with them to future appointments, and, if
forgotten, a newnumberwill be assigned. As a result, patients
often have multiple medical charts across the hospital with
different record identification numbers. Furthermore, there is
a lack of a centralized charting facility/system and, as such,
records are frequently lost or misplaced. As noted above, the
majority of patients in our study did not have medical records
available for review.

On the basis of our findings, further study is needed to better
understand the barriers and facilitators to timely diagnosis
and treatment of cervical cancer in LMICs. Previous research
has shown that late stage at diagnosis is a factor associated
with loss to follow-up among patients with cancer24; thus,
by improving screening and early detection of invasive
cancer, our team hopes to be able to improve follow-up
and therefore survival. To that end, our team will be
launching a trial in Mozambique to better understand
structural and psychosocial barriers contributing to delays
in diagnosis and treatment initiation for women living with
HIV (WLWH), a group that is at particularly high risk for the
development of cervical cancer. In this study, we plan to use
a mixed methods approach to measure and identify barriers
and facilitators to timely diagnosis and initiation of treat-
ment for women referred for diagnostic cervical biopsies or
LEEP. We will also evaluate the performance of a novel
point-of-care digital histopathology platform in WLWH
undergoing biopsies/LEEP. As shown in our study and
others,25 lengthy pathology turnaround times because of a
lack of pathology services and reliable charting system often
contribute to delays in care. The shortage in trained pa-
thologists and pathology services is a major barrier to
cancer care in LMICs. It is our hope that this novel tech-
nology may be able to lessen the reliance on traditional
pathology routes such that more patients are able to be
screened or diagnosed with earlier-stage disease and to be
treated accordingly.
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