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Abstract

Background: For cervical cancer the epidemiological profile is poorly known in Morocco and no data is
available concerning the direct medical costs. The purpose of this work is to estimate the direct cost of medical
management of invasive cervical cancer during the first year after diagnosis in Morocco. Methods: The estimation
of direct costs of medical management of invasive cervical cancer during the first year after diagnosis in Morocco
is based on the estimation of individual cost in each stage which covers diagnosis, treatment and follow-up during
first year. The cost was estimated per patient and whole cycle-set using the costs for each drug and procedure
as indicated by the Moroccan National Agency for Health Insurance. Extrapolation of the results to the whole
country was used to calculate the total annual cost of cervical cancer treatments in Morocco. Results: Overall
approximately 1,978 new cases of cervical cancer occur each year in Morocco. The majority (82.96 %) of these
cases were diagnosed at a late stage (stagell or more). The cost of one case of cervical cancer depends on stage
of diagnosis, the lowest cost is $382 for stageCis followed by the cost of stageIA1 for young women (< 40 years)
which is $2,952. The highest cost is for stagelV, which is $7,827. The total cost of cervical cancer care for one
year after diagnosis is estimated at $13,589,360. The share allocated to treatment is the most important part of
the global care budget with an annual sum of $13,027,609 whereas other cost components are represented as
follows: $435,694 for annual follow-up activity and $126,057 for diagnosis and preclinical staging. Conclusion:
This study provides health decision-makers with a first estimate of costs and the opportunity to achieve the

optimal use of available data to estimate the needs of health facilities in Morocco.
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Introduction

Cervical cancer is the second most common cancer
among women worldwide (Parkin et al., 2005). It
accounted for 529 409 incident cases and 274 883 deaths
in the world in 2008 (Ferlay et al., 2010), constituting
approximately 8% of the global burden of cancer among
women (Ferlay et al., 2010). Although cervical cancer is
preventable, it still represents a burden on health resources
in developing countries where women are often diagnosed
at advanced stages and with incurable disease, and has
poor prognosis overall (IARC,2008). In Morocco, cervical
cancer represents the second most common cancer for
women after breast cancer (Gueddari, 2001). According
to the 2008 GLOBOCAN report (Ferlay et al., 2010),
the age-standardized incidence of cervical cancer among
women in Morocco was 14.1 new cases/100 000 women
/ year (1978 new cases/year). The death rate from this
cancer was 8.4 per 100 000 (1152 deaths).

The diagnosis of cancer, in Morocco, in general, and
particularly in cervical cancer is made at the late stages.
According to the FIGO classification, only 17.2% of
patients in Morocco were diagnosed in the early stages of

cervical cancer (stage 0-0.5% and I - 16.7%), and 82.8%
were presented from intermediate to advanced stages:
stage I1in 43.7%, stage II1in 31.8%, and stage IV only in
6.3% (Lalla Salma Association against Cancer, National
Cancer Plan, 2009).

Financing cancer treatment is a major challenge for
both developed and developing countries. The occurrence
of the disease has a significant negative impact as the
treatments are very expensive, quality of life is degraded
and the disease leads too often to death. These deaths
account for a significant number of potential years of
life lost. Cancer also causes a loss of economic income
available to the community. This consists of two elements:
the cost of care, and production losses due to the impact of
illness on employment (National Cancer Institute - France,
2007).

In reality, there are two different approaches to the
fight against cancer: firstly, reducing forms of rationing,
which limit access to higher quality of care, and secondly,
strengthening policies of prevention, screening and
research on cancer. This second approach raises questions
of resource allocation that should be clarified through
economic analysis in studies examining cost of care and
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Table 1. Standards Treatment Methods of Cervical
Cancer According to Hassan II University Hospital
Practices

FIGO Stage Surgery Chemotherapy Radiotherapy Brachytherapy

(number of courses) (Grays)

Cis Conization No No No
1Al

<40 years Conization No Yes (46) No

>40 years TH* No Yes (46) HDR£
1A2 TH* + PL$ No Yes (46) HDRE£
1B1 TH* + PL$ No Yes (46) HDRE£
1B2 TH* + PL$ Cisplatin (5) Yes (46) HDR£
TA TH* + PL$ Cisplatin (5) Yes (46) HDR£
1B TCHY+ PL$ Cisplatin (5) Yes (46) HDR£
J1IV:N No Cisplatin (5) Yes (46) HDR£
111B No Cisplatin (5) Yes (46) HDR£
v No Paclitaxel+Cisplatin ~ Yes (30) HDRE£

(3t06)

*TH, Total hysterectomy; $PL, pelvic lymphadenectomy; ¥TCH, Total
colpohysterectomy; £HDR, High Dose Rate

cost-effectiveness (National Cancer Institute - France,
2007).

In Morocco, the epidemiological profile of cervical
cancer is poorly known due to the absence of a national
cancer registry, the rarity of epidemiological studies,
as well as the absence of a screening program. To our
knowledge, no data is available concerning direct medical
costs of cervical cancer in Morocco. The purpose of this
work is to estimate the direct cost of medical management
of invasive cervical cancer during the first year after
diagnosis in Morocco.

Materials and Methods

In order to estimate the cost of medical management
of invasive cervical cancer during the first year after
diagnosis we need the following data: the number of new
cases of cervical cancer per year, the examinations and
the complementary procedures indicated for the diagnosis,
therapeutic indications by stage of diagnosis, examinations
used in monitoring, the stages of diagnosis and the cost per
step management (diagnosis, treatment and follow-up).

Estimation of cervical cancer incidence

According to the 2008 GLOBOCAN (IARC, 2008),
the world age-standardized incidence of cervical cancer
among women in Morocco was 14.1 new cases/100 000
inhabitants/year (1978 new cases/year).

Data on the stages of diagnosis

To estimate the stages of diagnosis, we used data from
a recent study conducted as part of preparations for the
implementation of the Cancer Plan in Morocco (Lalla
Salma Association against Cancer, National Cancer Plan,
2009). This is a retrospective study on the basis of data
from hospital records with 900 cases randomly selected,
by systematic sampling (Lalla Salma Association against
Cancer, National Cancer Plan, 2009). This study has been
conducted to provide descriptive epidemiological and
pathological characteristics of cervical cancer among
patients attending the largest cancer care centres in
Morocco (three public and one private).
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Actions and therapeutic indications

We divided the management of cervical cancer into
three parts: diagnosis, supportive care treatment and
follow-up at 1 year after diagnosis. To determine the
practices and current therapeutic indications for cervical
cancer by stage of diagnosis, we conducted a study in the
University Hospital of Fez (Table 1).

Regarding the necessary examinations for diagnosis
and 1 year of follow-up after diagnosis we used
clinical recommendations of AROME (Association of
Radiotherapy and Oncology of the Mediterranean Area)
(AROME, 2011). This classification takes into account
availability of means and cultural aspects; they were
developed for the most common cancer sites in countries
around the Mediterranean area.

Cost estimation

The estimation of direct costs of medical management
of invasive cervical cancer during the first year after
diagnosis in Morocco is based on the estimation of
individual cost in each stage which covers diagnosis,
treatment and follow-up during first year. The cost was
estimated per patient and whole cycle-set using the costs
for each drug and procedure as indicated by the Moroccan
National Agency for Health Insurance (Agence Nationale
de I’ Assurance Maladie - Morocco), and is reported in US
dollars ($).

The cost of medical management of invasive cervical
cancer during the first year after diagnosis in Morocco will
be estimated as follows: in the first steps, we calculated
the unit cost of care by stage of diagnosis per year, then
we estimated the total cost of care by stage of diagnosis
per year and finally we estimate the total cost of care of
cervical cancer per year.

1. Estimation of per patient cost of care by stage of
diagnosis per year

In this step we calculated the unit cost of care for one
patient with cervical cancer in stage (x) for one year.

For example, for one patient with cervical cancer in
stage I, the cost will be estimated as follows:

Unit cost of care for stage (I) per year = Unit cost of
diagnosis for stage (I) + Unit cost of treatment for stage (I)
+ Unit cost of 1 year follow-up for stage (I) With: Unit cost
of diagnosis for stage (I) = Diagnosis Procedures i * Cost i
+ ...+ diagnosis procedure j * Cost j Unit cost of treatment
for stage (I) = Treatment i * Costi+ ...+ treatment j * Cost
j Unit cost of 1 year follow-up for stage (I) = Procedure
follow-up i * Cost i + ... + Procedure follow-up j * Cost j
The estimation of cost for the other stages is done with
the same methodology.

2. Estimation of total cost of care by stage of diagnosis
per year

In this step we calculated the total cost of care for
patients with of cervical cancer in stage (x) for one year.
Total cost of care for stage (x) of diagnosis per year =TCC
stage (x) = [Unit cost of diagnosis for stage (x) + Unit cost
of treatment for stage (x) + Unit cost of 1 year follow-up
for stage (x)] * number of new cases of stage (X) per year

3. Estimation of total cost of care of cervical cancer
per year

In this step we calculated the total cost of care of



Table 2. Estimation of Distribution of New Cases of

Cervical Cancer by Stage of Diagnosis in Morocco.
Estimation based on the GLOBOCAN data (IARC, 2008) and
the results of the study conducted as part of preparations for the
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Table 4. Estimation of Annual Management Cost of
Cervical Cancer by Stage of Diagnosis in Morocco (in
USDS$)

implementation of the Cancer Plan in Morocco (Association FIGO Stage Cost (USDS$)
Lalla Salma de Lutte contre le Cancer; Plan national du cancer, at diagnosis New patients per year ~ One patient All patients
2009)
FIGO Stage at diagnosis New cases per year Percentage (%) Cis 9 382 3438
. IA1 (=40years) 6 2,952 17,712
Cis ? 046 A1 (>40years) 5 6,642 33210
IA1 (=40years) 6 0.30
IA1 (>40years) 5 025 IA2 25 6,642 166,050
A2 25 126 IBI 201 6,642 1,335,042
B 201 1016 IB2 91 6,883 626,353
B2 9] 460 ITA 194 6,883 1,335,302
A 194 981 1B 671 6,883 4618493
1B 671 3392 IIA 91 6,846 622,986
MIA 91 460 1B 541 6,846 3,703,686
v 144 7,827 1,127,088
1B 41 2735 Total 1978 - 13 589 360
v 144 7.28

Table 3. Cost of 1 Cancer Case by Stage of Diagnosis
and Type of Treatment (USD$)

Stage of Cost by type of treatment (USDS$)

diagnosis Brachytherapy Radiotherapy Chemotherapy Surgery Total
Cis _ _ _ 98 98

IA1 (=40years) _ 2570 _ 98 2,668
IA1 (>40years) 2813 2570 _ 975 6,358
1A2 2813 2570 _ 975 6,358
IB1 2813 2570 _ 975 6,358
1B2 2813 2570 242 975 6,600
ITA 2813 2570 242 975 6,600
1IB 2813 2570 242 975 6,600
A 3750 2570 242 _ 6,562
11IB 3750 2570 242 _ 6,562
v 3750 2083 1710 7,543

cervical cancer for one year

Total cost of care of cervical cancer per year = TCC
stage (cis) + TCC stage (I) + TCC stage (II) + TCC stage
(III) + TCC stage (IV)

Results

Estimation of incidence and stage of diagnosis of cervical
cancer in Morocco

In table 2, we present the estimated distribution of new
cases by stage of diagnosis (IARC, 2008; Lalla Salma
Association against Cancer, National Cancer Plan, 2009).
The majority (83.0%) of cases are diagnosed at a late stage
(stage II or more).

Estimation of cost

Estimation of individual cost by stage of diagnosis and
type of treatment: The cost of treatment of cervical cancer
depends on stage of diagnosis. Indeed, the lowest cost is
$98 for stage Cis followed by $2 668 for stage IA1 for
young women. The highest cost is that of stage IV, which
is $7 543. From stage A1 for older women to stage III
the cost does not change much. It ranges between $6 358
and $6 562 (Table 3).

Depending on the type of treatment, brachytherapy,
followed by radiotherapy, represented the largest share
of the cost of treatment for cervical cancer (Table 3).

Estimation of individual management cost of one

cancer patient by stage of diagnosis during the first year
after diagnosis: The management cost of one case of

cervical cancer depends on the stage of diagnosis. In fact,
the lowest cost is $382 for stage Cis, followed by $2952
for stage IA1 for young women. The highest cost is that of
stage IV, which is $7 827. For stage IA1 for older women
to stage III the cost does not change considerably. It ranges
between $6 642 and $6 846 (Table 4).

Estimation of annual cost by stage of diagnosis: In
table 5, we present the estimation of the annual cost of
cervical cancer in Morocco by stage of diagnosis. The
annual cost of cervical cancer depends on the stage of
diagnosis. The lowest annual cost is $3438 for stage Cis,
followed by $17 712 for stage IA1 young women. The
highest annual cost is that of stage IIB which is $4 618
493, followed by $3 703 686 for stage IIIB (Table 5).

Estimation of annual cost of care for cervical cancer
per year in Morocco: The total cost of cervical cancer care
for one year after diagnosis (direct cost only) in Morocco is
estimated at $13 589 360. The share allocated to treatment
is the most important part of the global care budget with
an annual sum of $13 027 609 (95.87%). Other cost
components are represented as follows: $435 694 for
annual follow-up activity and $126 057 for diagnosis and
preclinical staging.

Discussion

This is the first study to estimate the annual direct
costs of invasive cervical cancer in Morocco. Its results
were used to estimate the individual direct costs by FIGO
stage and the total direct cost according to the incidence
and distribution of cancers by stage of disease.

In the literature, the majority of studies on the cost
of cervical cancer only consider screening (Zappa et al.,
1998; Holmes et al., 2005). The costs of care for cervical
cancer are often approached with overall estimates of
the utilized resources (Schaffer et al., 1994) or models
based on treatment protocols that may be different from
clinical practices (Fahs et al., 1992; Rocconi et al., 2005).
Until now, no study to our knowledge has estimated the
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cost of care for cervical cancer according to the stage of
diagnosis in Morocco.

Our study shows that the direct costs of cervical cancer
care for one year in Morocco is estimated at $13.6 million
USD. This is very important in the Moroccan context
especially when compared to budgets of the Ministry of
Health. For example, in the region of Casablanca with 3
823 000 inhabitants (representing 13% of the Moroccan
population), the budget allocated to health care is $11 026
756 (Ministry of health — Morocco, Santé en chiffre, 2011).

The methodology adopted in our study was used
to estimate only the direct use of care. Indeed, some
treatments and examinations performed on an outpatient
basis and other hospitalizations were not included in
our estimation. In addition, this study only collected
information regarding care in the first year after diagnosis,
which underestimates the cost of overall management of
this disease. It is not uncommon that a patient is followed
for several years after diagnosis of her cancer. The costs
observed after the first year of treatment were estimated
in the United Kingdom at 20% of the total cost of care
(Arveux et al., 2007), representing an additional cost to
that of the first year which was estimated at 25%. The
cost rates in the public sector are significantly lower
than those in the private sector, which is a growing area
in Morocco. Finally, indirect costs were not taken into
consideration and consequently the results presented
in this study probably underestimate the actual costs of
cervical cancer in Morocco.

Our study showed that the average direct cost increases
with the severity of the disease. Indeed, the cost ranges
from $382 for stage Cis to $7 827 for stage IV. This result
is consistent with results previously published in Britain
and France (El M’rini et al., 1997; Wolstenholme et al.,
1998; Arveux et al., 2007).

A British study reported that the average cost for
treating pre-invasive tumours was $672, the cost of
invasive cancer in stage I was $11 780, and that the
costs of these two stages were lower than those of
stages II to IV (respectively $19 407, $18 818 and $19
629) (Wolstenholme et al., 1998). Similar patterns were
observed in a recent study done by a French team which
showed that the average cost of care of cervical cancer
in the first year after diagnosis increased according to the
stage of disease: $9 234 for stage I, $22 878 for stage II,
$32 456 for stage I1I and $38 446 for stage IV (Arveux P,
etal.2007). In the French district Doubs, in 1995, the cost
of management of invasive cervical cancer with limited
extension was half as much ($13 573) as that of invasive
cancers with diffuse extension ($32 052) (El M’rini et
al., 1997).

There are certain limitations to our methodology
for estimating the cost of cervical cancer. To estimate
the distribution of cases of cervical cancer by stage of
diagnosis, we used data from a national study conducted
in 2008. This study was conducted in four hospitals
specializing in cancer care (three public and one private).
The three public centres were: the National Institute of
Oncology in Rabat, the Oncology Centre of Ibn-Rochd
University Hospital in Casablanca and the Sheikh Zaid
Hospital in Rabat. Up until 2007, these three centres were
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considered to be the only public centres for cancer care in
Morocco. The private hospital was “Clinic Alkawtar” in
Rabat and until 2007, only three private clinics existed:
two in Casablanca and one in Rabat. They treated a very
small proportion of cancer cases in Morocco. However, as
the study was conducted in the period between 2003 and
2007, we believe that the population of the study can be
considered as representative of cases of cervical cancer
that access the health system in Morocco.

Data on the treatment of cervical cancer by stage of
diagnosis was obtained from a survey conducted at the
Fez University Hospital from gynaecologists, oncologists
and radiotherapists. We believe that the data from this
study represents the in-field management of cervical
cancer in Morocco for two main reasons. Firstly, this study
was conducted in October 2011 and therefore it is very
recent and reflects current practices in the management of
cervical cancer at the Fez University Hospital. Secondly,
physicians at the University Hospital of Fez were trained
in Rabat or Casablanca hospitals and both cities remain
to this date the only training centres for oncology and
radiotherapy.

The results of our study lead us to recommend the
implementation of primary prevention and early diagnosis
measures to reduce the economic impact of cervical
cancer in Morocco. Two vaccines against different types
of human papillomavirus (HPV), types 16 and 18 for the
first vaccine, in addition to types 6 and 11 for the second
vaccine, showed 100% efficacy in preventing precancerous
lesions (CIN2 and 3), carcinoma in situ (CIS), and external
genital lesions (Villa et al., 2005; Lehtinen et al., 2012).
These vaccines could be included in a primary prevention
strategy against cervical cancer in Morocco. The high
cost and the late stages of cervical cancer diagnosis in
Morocco show that an effective prevention strategy
could significantly reduce the socioeconomic burden
of invasive cervical cancer in Morocco. To prepare the
implementation of this new strategy, a thorough analysis
of epidemiological data, medical data and economic
assessment will be required for potential clinical benefits
of this new preventive strategy.

There is evidence that survival amongst patients
with cervical cancer could be significantly improved
through screening. Numerous clinical studies have clearly
demonstrated an improvement of survival in relation with
screening (Mandelblatt et al., 2002; Sanders et al., 2003;
Goldie et al., 2006). The 5-year survival of detected and
treated cervical cancer is close to 100% for carcinoma
in situ while it is 80% for stage I and less than 10% for
stage IV cancers (Schaffer et al., 1994; Panorama de la
santé, 2007). Since March 2010, the National Plan for
the Prevention and Control of Cancer (PNPCC) has been
in place in Morocco. Screening and treatment of cervical
cancer in Morocco represent the most important priorities
for the PNPCC. A screening program for cervical cancer
is being introduced as well as other measures aiming
for the improvement of opportunities for access to early
diagnosis by reducing geographical obstacles, multiplying
the number of centres for confirmation of diagnosis,
diminishing economic barriers and providing facilities
and resources.



In conclusion, the estimated cost of treating cervical
cancer during the first year after diagnosis in Morocco
shows that the average cost is currently very high at
approximately $13.6 million. There is a need for other
medico-economic studies to estimate the benefits of
screening for cervical cancer and HPV vaccination in
Morocco, taking into account both the number of potential
cases of cancer prevented by screening, and the number of
patients with improved survival. The evaluation of indirect
costs would also be useful.
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