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Introduction: Biosimilars of monoclonal antibodies are being rapidly developed and 
approved by public health regulatory authorities worldwide. These biosimilars are expected 
to bring significant budgetary savings to national governments and consequently increase 
patients’ accessibility to biological therapy. Rituximab has been used extensively for the 
treatment of cancer and rheumatoid disorders over the past two decades. New biosimilars of 
Rituximab have been developed and introduced into clinical practice. We have analyzed the 
budgetary impact and savings outcome of introducing Rituximab’s biosimilar into 13 coun
tries within the Middle East and North Africa through the implementation of a budget impact 
analysis model.
Methods: Our model was based on a 1-year full uptake and switch scenario of the 
Rituximab’s biosimilar CT-P10. The model calculated the total number of patients based 
on the total national consumption of Rituximab per country. Accordingly, the model pro
duced savings per each indication which were translated into the additional number of 
patients that would be permitted access to Rituximab’s therapy as a result of these savings.
Results: In our modeling scenario, the total projected savings that will result from the 
uptake of Rituximab’s biosimilar within the MENA region were estimated to be 
46.59 million dollars. The cumulative savings in all 13 countries would allow access of 
Rituximab’s therapy for a total of 6589 patients which is equivalent to a 14% increase in the 
number of patients benefiting from Rituximab’s therapy.
Conclusion: The introduction of Rituximab’s biosimilar within the Middle East and North 
Africa region is associated with significant budgetary savings that will allow public national 
health authorities to reinvest such economic gains either in expanding access to Rituximab 
therapy or other costly lifesaving biologicals.
Keywords: budget impact analysis, savings, Rituximab, biosimilar, cost, MENA

Introduction
Rituximab, a chimeric monoclonal antibody, was the first monoclonal antibody to 
receive approval by the U.S. Food and Drug Administration (FDA) for the treat
ment of B-Cell lymphomas in 1997.1 Rituximab’s approval for cancer was later 
followed by its approval for the treatment of rheumatoid arthritis due its mechanism 
of action which targets CD-20 antigens on B lymphocytes.2,3 The originator drug is 
marketed under the name MabThera® in Europe and Rituxan® in the United States 
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and its patent expired in 2016 allowing other pharmaceu
tical companies to develop their own versions of the 
molecule as biosimilars.4 The first biosimilar to receive 
both FDA and European approval as a Rituximab biosi
milar was CT-P10, later to be renamed Truxima® which 
was developed and manufactured by Celltrion, Korea.

The Europeans Medicines Agency (EMA) define 
a biosimilar as a product that proves a high level of 
similarity with the reference product in an extensive com
parability exercise with regards to its quality, safety and 
efficacy in addition to evidence of bioequivalence.5 

Accordingly, CT-P10 received regulatory approval for all 
therapeutic indications of the originator Rituximab and 
these include Rheumatoid arthritis (RA), non-Hodgkin’s 
lymphoma (NHL), chronic lymphocytic leukemia (CLL) 
and granulomatosis with polyangiitis.6 The approval of 
biological biosimilars and those of monoclonal antibodies 
represents a huge and significant economic opportunity to 
health authorities worldwide as these molecules will gen
erate a significant price reduction and consequently will 
reduce the overall cost of biological therapy which is 
considered a significant burden to national health 
expenditure.7 Additionally, the overall savings that result 
from biosimilar adoption and a healthy price competition 
will lead to a substantial increase in patients’ accessibility 
to these expensive medications and accordingly will 
enhance the overall health outcomes in those countries.8 

Currently, there are over 58 biosimilars that are approved 
by the European Medicines Agency which consequently 
would provide huge health outcomes and budget savings 
within the European Union.9 In the Middle East and North 
Africa (MENA), the regulatory pathways for biosimilar 
market authorization are still in their infancy as only 4 
countries have adopted official regulations that allow bio
similars to be registered following rigorous guidelines that 
guarantee patients’ safety and drug efficacy.10 

Additionally, little awareness exits within the medical 
community regarding the use of biosimilars and their 
clinical efficacy, safety and quality when compared with 
their originator counterparts.11 In this study, a budget 
impact analysis of the introduction of CT-P10 into the 
Middle East and North Africa including 13 countries was 
conducted to assess the potential savings that will result 
from adopting this new medication. Budget impact analy
sis (BIA) or what is also termed as comparative cost 
efficiency studies are used to estimate the amount of 
total savings that would result due to the adoption of 
a new therapeutic intervention. Accordingly, BIA studies 

provide policymakers with important information regard
ing public health expenditure which permits more efficient 
future financial forecasting within national health 
systems.12 Our BIA model focuses on the use of 
Rituximab in the treatment of RA, NHL and CLL. These 
three diseases are of substantial financial impact on public 
health systems globally. In the MENA region, the World 
health organization has ranked musculoskeletal diseases 
among the top ten causes of disability.13 With the chronic 
progressive nature of RA and its impact on society both in 
the amount of cost needed to manage the disease and the 
quality of life of RA patients, the need for increasing 
patients’ access to biological therapy is becoming signifi
cantly essential. For lymphomas and CLL, Rituximab and 
other biological therapies targeting CD20 antigens has 
revolutionized the treatment of those types of oncological 
diseases and has been considered as a major therapeutic 
option in almost all cancer-related clinical guidelines.14,15 

The aim of our study is to assess and evaluate the budget
ary impact of introducing CT-P10 in 13 countries within 
the Middle East and North Africa for the treatment of RA 
and cancer. BIA studies provide two major data indicators 
for health policymakers, the first is related to the projected 
cumulative budget savings per therapeutic intervention and 
the other with equal importance is the subsequent increase 
in patients’ accessibility to the therapeutic intervention 
introduced as a result of the total savings achieved. Since 
the originator Rituximab and its approved biosimilar are 
clinically equivalent according to the related clinical stu
dies, we hypothesize that CT-P10 would be associated 
with significant budget savings and patients’ accessibility 
in both the Middle East and North Africa.

Methods
Our BIA model was created using a Microsoft Excel plat
form to estimate the cumulative cost savings of introducing 
CT-P10 in 13 countries within the Middle East and North 
Africa for the treatment of RA and cancer. The scenario was 
developed for a 1-year treatment horizon and a total of three- 
year time horizon was also calculated. The model focused on 
all types of Rituximab’s indications for RA and cancer 
including NHL, CLL and granulomatosis with polyangiitis 
in accordance with the worldwide guidelines for non- 
Hodgkin Lymphoma and Chronic Lymphocytic leukemia. 
The model also focused on projecting the total number of 
patients for each indication that will benefit from the poten
tial savings in comparison with the originator’s price and 
thus patient’s accessibility was evaluated. All assumptions 
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included in the model were in accordance with the recom
mendations established by the International Society for 
Pharmacoeconomics and Outcomes Research principles of 
good practice for BIA models.16

Patients
The total number of patients treated with Rituximab was 
estimated based on the total consumption of Rituximab 
[MabThera®] per country in milligrams and according to 
IMS sales data. Accordingly, the patient population repre
sents a real-life application of total Rituximab consump
tion. However, the IMS data does not include the 
consumption per therapeutic indication of each disease 
modality and the number of patients split into each diag
nosis was based on data from literature and previous 
expert assumptions performed in related comparative bud
get savings studies. The patients’ distribution per thera
peutic indication is described in detail in Figure 1, while 
the assumptions are described in detail in Table S1 

(Supplementary data). The first assumption was made 
that 10% of the total consumption of Rituximab is allo
cated for the indication granulomatosis with polyangiitis. 
The remaining 90% of the consumption were allocated as 
20% for RA and 80% for the cancer indications including 
NHL and CLL. For cancer indications, the total consump
tion per each indication was estimated based on the total 
annual dose in milligrams per patient (Table 1) and the 
incidence rate of each given diagnosis in the countries 
included in the study. The weight of each cancer indication 
was calculated as per the formula listed in Figure 1. The 
incidence rate of each cancer indication was obtained for 
each country from the Global Cancer Observatory 
(International Agency for Research on Cancer, WHO). In 
NHL and CLL, total all case incidence rates per 100,000 
population were 6.82 (95% confidence interval 4.2–13.3) 
and 5.16 (3.4–7.4), respectively. For the weight calcula
tions, the assumptions were carried out that the percentage 
of NHL and CLL patients treated with Rituximab were 

Figure 1 The estimation model and weights for the budget impact analysis study. Weightings were calculated according to the following formula: ωj
∑ 2

j¼1 ωj
¼

incidencejxconsumptionperyearjxrituximabtreatmentratej
∑ 2

j¼1 incidencejxconsumptionperyearjxrituximabtreatmentratej 
where j is the incidence rate of indication j. consumption per year j is the total need of milligrams for the treatment of 

indication j. rituximab treatment rate is the proportion of patients treated in indication j treated with rituximab. 
Abbreviations: RA, rheumatoid arthritis; NHL, Non-Hodgkin’s lymphoma; CLL, chronic lymphocytic leukemia.
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87% and 78%, respectively.17 A duration of 1-year treat
ment scenario was analyzed for all indications including 
a follow-up 3-year savings outcome. The market assump
tions of the uptake of CT-P10 as patient naïve Rituximab 
were used in this model and applied to a fixed number of 
patients and the total number of patients remained the 
same over the fixed time horizons described previously.

Uptake of Rituximab Biosimilar
The uptake of CT-P10 by the patient population in all 
indications in our model was estimated for a complete 
switch of 100% to Rituximab’s biosimilar over the 
1-year time horizon scenario as the data provided for 
actual costs per country are related to entry agreements 
financial mechanisms (Tenders) hence no market share 
would be allowed in such circumstances.

Costs
The pricing of the originator Rituximab in our model 
depended on real life managed entry agreement financial 
mechanisms that were endorsed by local public health 
authorities in each of the 13 individual countries involved 
in the study. This would reflect more accurate estimation 
of the national budgetary savings that would incur form 
biosimilar adoption rather than depending on third-party 
payer perspective. The price of the biosimilar CT-P10 was 
assumed to be 70% of the originator‘s price as CT-P10 is 
still not registered in all of those countries. The total 
annual cost of patients receiving either the originator 
Rituximab or its biosimilar were computed for each 

indication based on the actual cost of the therapeutic 
dose for 1 year in milligrams. For the cancer indications 
the average price for 1 mg for both the 100 mg and 
500 mg vials in each country was used for the price 
estimation while for RA, the price of 500 mg vials was 
applied to compute the price of the single mg. The calcu
lations were performed as follows:

CostRTXij ¼ ∑
13

i¼1
∑
4

i¼2
CmgRTXi � dj 

CostTRUXij ¼ ∑
13

i¼1
∑
4

i¼1
CmgTRUXi � dj 

where i represents the country included in the model with 
a maximal number of 13, j represents the therapeutic 
indications (RA, NHL, CLL and Granulomatosis polyan
giitis) with a maximal number of 4. CmgRTXi represents 
the cost of 1 mg MabThera® in each individual country 
while CmgTRUXi represents the cost of a single mg of CT- 
P10. Finally, dj represents the total annual dose for each 
indication j. The annual total dose for cancer patients was 
calculated based on the Mean body surface area (BSA) of 
1.79 m2 that is based on a retrospective study performed in 
the UK regarding cancer patients and other BIA studies 
performed on countries in the European Union.18,19 The 
dose for each indication was determined using clinical 
guidelines and Rituxan®’s official dosing regimen.3,14 

The model did not include the administrative costs asso
ciated with therapy as these were assumed to be equal for 
both the originator Rituximab and its biosimilar.

Total Budget Impact
The total budget impact of introducing CT-P10 in each indi
vidual country (i) within the MENA region for each indica
tion (j) according was computed according to the following 
formula and as performed previously by Gulácsi et al:18

θTrux¼ P x CostTRX�

PRTX x CostRTX þ PTRUX x CostTRUXð Þ

The total savings that result from introducing CT-P10 in 
each indication was projected to increase the number of 
patients that could benefit from these savings and accord
ingly assess patients’ accessibility to Rituximab treatment.

Results
Our BIA model focused on introducing Rituximab’s biosi
milar into 13 countries within the Middle East and North 
Africa based on the assumption that the price of the newly 

Table 1 Dosing Regimens of Rituximab in All Approved 
Indications

Therapeutic 
Indication

Schedule Rituximab 
Dose

Total RTX 
Consumption per 
Patient (mg)

Rheumatoid 

arthritis

One dose per 6 

months

4 x 500 mg 4000.00

First line NHL Day 1 of each cycle 

of chemotherapyx8

375 mg/m2 5370.00

First line CLL For 6 cycles

Day prior to the 

first cycle of 

chemotherapy

375 mg/m2 5146.25

Day 1 of cycles 2–6 

every 28 days

500D mg/m2

Abbreviations: NHL, non Hodgkin’s lymphoma; CLL, chronic lymphocytic leuke
mia; RTX, Rituximab; m2, square meter.
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introduced biosimilar was 70% of the originator and that the 
entry agreement financial mechanisms would ensure com
plete dominance of the biosimilar over the market. The total 
projected savings that will result from the uptake of 
Rituximab within the region was $46.59 million dollars (of 
which 15% for RA treatment, 33.3% for the treatment of 
NHL, 27.9% for CLL treatment and finally 16.3% for gran
ulomatosis with polyangiitis). Seventy-five percent of all 
savings were accomplished in five countries and these 
include; KSA (11.6%), Algeria (17.7%), Morocco (16.9%), 
Lebanon (15.6%) and Iraq (12.4%). (Table 2). The cumula
tive savings in all 13 countries would allow access of 
Rituximab’s therapy for a total of 6589 patients (925 for 
RA, 1635 for NHL, 1397 for CLL and 2628 for granuloma
tosis with polyangiitis) (Table 2). This is equivalent to a 14% 
increase in the number pf patients treated with Rituximab.

The highest beneficiary in terms of patients’ access to 
Rituximab treatment was Iraq with 1390 extra patients 
permitted therapy followed by Morocco (1610) and (906) 
in Saudi Arabia.

The total percentage of patients benefitting from the 
BIA model was also projected for three years and the 
resultant total amount of savings across the region would 
surpass $139 million dollars equal to 20,000 thousand 
additional patients with access to Rituximab treatment 
within the Middle East and North Africa.

Discussion
The BIA model we utilized in this study has revealed that 
switching to Rituximab’s biosimilar in 13 countries within 
the Middle East and North Africa would save 
$46.59 million dollars over a 1-year time horizon, these 
savings would accordingly be allocated to give access to 
a total of 6585 patients across the whole region and in all 
indications for Rituximab. The three-year projection 
would permit savings of $139 million dollars and conse
quently 20,000 patients with access to Rituximab’s signif
icant clinical benefits in all treatment indications. 
Allowing such savings to incur within the national health 
services in the region would result in significant economic 
and social benefit to the governments and the population 
of these countries, the savings as we have displayed in our 
model could be allocated for treatment of other patients in 
need of Rituximab’s therapy or simply to other expensive 
lifesaving therapies that are currently available in the 
clinic. Our model assumed that Truximab®’s biosimilar is 
30% lower than the originator’s price; however, there are 
several circumstances during the public tender offerings 
that allow the price of biosimilars to reach up to 50–60% 
of the originator’s price. This would mean that the intro
duction of any biosimilar into to the market would drive 
a healthy competition within the biological therapeutic 
category between the different pharmaceutical companies, 

Table 2 A Projection of Total Budget Impact Savings Related to the Introduction of a Rituximab Biosimilar Over a 1-Year Period in 
Addition to the Number of Patients That Would Benefit from Gaining Accessibility to Rituximab Treatment

Country RA NHL CLL Other Indications Total

Budget 
Impact. 
Million $

No. of 
Patients

Budget 
Impact. 
Million $

No. of 
Patients

Budget 
Impact. 
Million $

No. of 
Patients

Budget 
Impact. 
Million $

No. of 
Patients

Budget 
Impact. 
Million $

No. of 
Patients

KSA −1.04 144 −2,08 215 −1.77 191 −0.54 356 5.43 906
Libya −0.86 11 −0.17 22 −0.19 25 −0.50 41 1.72 99

Qatar −0.71 10 −0.23 16 −0.20 14 −0.60 26 1,74 66

Bahrain −0.72 10 −0.17 17 −0.12 12 −0.39 26 1.4 65
Tunisia −0.27 44 −0.97 75 −0.73 59 −0.21 102 2.18 280

Oman −0.89 8 −0.20 21 −0.14 15 −0.48 31 1.71 75

Algeria −1.06 176 −3.49 413 −2.86 352 −0.88 669 8.29 1610
UAE −0.18 25 −0.41 41 −0.31 32 −0.99 65 1.89 163

Kuwait −0.15 21 −0.34 35 −0.28 30 −0.86 56 1.63 142

Morocco −0.97 167 −4.01 329 −2.07 177 −0.84 440 7.89 1113
Lebanon −0.39 62 −3.14 127 −1.41 58 −0.63 160 7.31 407

Jordan 0.18 40 −0.48 58 −0.55 65 −0.14 106 1.35 269

Iraq −1,05 207 −1.78 266 −2.38 367 −0.58 550 5.79 1390
Total −7.06 925 −15.39 1635 −13.01 1397 −7.64 2628 46.59 6585

Abbreviation: $, United States dollar.
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a process that would reduce costs and increase patients' 
access to these valuable medications. The current data 
regarding patient’s access to Rituximab’s therapy and 
other cancer medications within the Middle East and 
North Africa show that total public spending on oncology 
within this region is comparable to both European and the 
U.S. health systems,20 this would further support the need 
of performing pharmacoeconomic studies in this region 
due to the significant potential of budgetary savings attrib
uted to these studies. As with several other BIA models 
published in literature,21,22 most BIAs have some limita
tions regarding the model design and implementation due 
to the scarcity of data in literature regarding the medica
tion process and patient numbers. In our situation, this 
issue is amplified in the MENA region as the there is 
a significant shortage of literature in pharmacoeconomic 
and epidemiological studies. Additionally, there is also 
a significant scarcity regarding public health data pub
lished by national authorities regarding the prevalence of 
both RA and other oncological diseases which could be 
considered a limitation to more accurate and expanded 
future studies. BIA studies are limited in literature globally 
(Orlewska et al, 2009), but in the Middle East and North 
Africa they are even less implemented and this could be 
attributed to the lack of data as mentioned previously. 
Rituximab’s indications include RA, NHL and CLL, the 
epidemiological data regarding these diseases in the 
Middle East and North Africa remains poorly understood 
and there is significant scarcity in the availability of data 
regarding the exact incidence and prevalence of each dis
ease. A recent global burden study regarding RA estimated 
that that RA prevalence in the region to be of 0.16% and 
consequently among the lowest in the world.23 In oncol
ogy, the epidemiological data within the Middle East and 
North Africa is also considered suboptimal as cancer 
registries in some of these countries cover only 13% of 
the total population.24 Accordingly, our model relied on 
a number of assumptions that were essentially derived 
from other BIA models in literature and in compliance 
recommendations established by the International Society 
for Pharmacoeconomics and Outcomes Research princi
ples of good practice for Budget Impact Analysis 
models.16,25 These assumptions include, for example, the 
number of patients which are derived from the total annual 
consumption of Rituximab per country, the distribution 
and indication weights were also based on literature and 
expert views. However, with all these limitations and 
assumptions, we believe that the findings of our study 

give a clear guideline to health policymakers within the 
region regarding the economic advantages of introducing 
and adopting biosimilars within their public health sys
tems. This in turn would lead to aggregated health gains 
due to the huge savings and budget relief that could be 
gained from adopting these policies.

The field of biosimilars in the Middle East and North 
Africa is still in its infancy in regard to regulatory pathways 
for biosimilar market authorization.10 Only four countries in 
the region (Saudi Arabia, Jordan, Lebanon and Egypt) have 
established scientific guidelines for biosimilar market author
ization and we believe that the findings of this study should 
not lead public health policymakers to focus on the budgetary 
savings of adopting biosimilars per se, but biosimilar adop
tion should be correlated with stringent and rigorous guide
lines that guarantee the quality and non-inferiority of the 
biosimilar and preventing the entry of bio replicas or what 
is known as biomimics which would jeopardize patients 
health and safety. We recommend that all public health 
authorities in the Middle East and North Africa fast forward 
the establishment of regulatory pathways for biosimilar 
approval and registration or at least adopt ones that have 
already been validated such as the European Medicines 
Agency and the World Health Organization biosimilar guide
lines. Additionally, the question of therapeutic interchange
ability is also of major importance as physicians report low 
scores of awareness regarding the exact meaning of biologi
cal therapeutic interchangeability with biosimilars and sev
eral studies indicate that the majority of physicians expect 
negative health outcomes as a result of biosimilar 
switching.26,27

In conclusion, we report that the adoption of 
a Rituximab biosimilar in the MENA region would be 
associated with significant budgetary savings and in turn 
would increase patients’ accessibility to Rituximab in sen
sitive life-threatening indications such as NHL, CLL and 
granulomatosis with polyangiitis. Additionally, the access 
to Rituximab’s significant benefits in rheumatology would 
also be enhanced. This in total would lead to a positive 
impact on both the patient and the society within the 
Middle East and North Africa.
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