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Every year, the European Medicines Agency (EMA) makes an assessment for every human 

medicine that has been subject to a marketing authorization process. This publication is 

known as European Public Assessment Report (EPAR) and the main goal is to provide 

functional, transparent and accurate information regarding drugs. 

  

In the following report, the analysis of 2018 EPAR was performed. The main goal was to 

achieve a complete analysis of new trends in the market and in drug development. 

Consequently, have a possible panorama of the pathologies of greater social impact and drug 

innovation in the medium - long term. 

1. GENERAL RESULTS  

In the 2018 EPAR, 93 drugs underwent an evaluation by EMA to obtain a marketing 

authorization.  With these results the following analysis were carried out: 

 

 
Graph Nº 1. Classification of drugs according to “type of drug” 

Graph No. 1 shows the classification according to “type of drug” of the 93 drugs found in the 

2018 EPAR. The results obtained show: 12 generic, 16 biosimilar and 65 new entities.  The 93 

drugs incorporated in the 2018 EPAR report include innovative products that haven’t been 

used in the clinical practices. Also, we can find drugs similar, equal or previously approved 

products that will compete with those already placed in the market.  The results obtained 

from the classification means that the availability of new drugs is increasing in the industry, 

making possible new treatment options for patients and improvements in the health care 

systems.  
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1.1.  Orphan drugs 

From the 93 new drugs released on the market in 2018, a high number of them (precisely 21 

drugs) were orphan drugs. The so-called “orphan drugs” are intended to treat rare diseases 

for which no treatment has so far been available. It is important to mention that is not the 

drug by itself but the indication for a rare disease which leads to an orphan drug status; 

meaning that an old drug used to treat a disease with no cure (drug re-purposing) would be 

classified as an orphan drug.  

 

The high percentage of orphan drugs in 2018 shows the evolution in pharmacology, where 

drugs every time are more complex and with more specialised care. Considering prevalent 

diseases exist very commonly and they have already cheap drugs available, efforts nowadays 

are made to find drugs for non-prevalent or rare diseases.  

 
Graph Nº 2 Classification of drugs according to orphan / non-orphan status 

1.2.  Type of approval 

In the following graphic, the 93 new drugs released in 2018 are divided by the type of approval 

followed to reach the market.  

 

Two of the drugs, Rubraca and Crysvita, were approved with a conditional marketing 

authorisation. In these cases, the medicine has been approved with less comprehensive data 

than normally required, but importantly, it is demonstrated that the medicine’s benefits of 

immediate availability outweigh its risks. Furthermore, the applicant has to be in a position to 

provide this clinical data in the future. The conditional marketing approval is eligible for drugs 

treating, diagnosing or preventing seriously debilitating or life-threatening diseases, and for 

drugs intended for use in emergency situations. This kind of quicker marketing authorisation 

can help speed up patient access to new medicines and are valid for one year.1 So both holders 

are required to provide the comprehensive data, completing ongoing or new studies. For 

example, in the case of Crysvita, the applicant has to finish 2 clinical trials which are ongoing 

on Phase II. In addition, a confirmatory Phase III active controlled paediatric study is proposed 

as a specific obligation for its conditional approval. 2 
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The remaining 91 drugs present non conditional approval, having submitted all the required 

clinical data as the normal procedure. 

 

Among the 93 drugs, 67 of them are subject to additional monitoring. After being placed on 

the market, all drugs are carefully monitored; but when a medicine is “under additional 

monitoring”, it is being monitored even more intensively than others. This enhances the 

reporting of suspected adverse drug reactions, collecting information as soon as possible 

about their safety, effectiveness and their benefit-risk profile. This condition is commonly 

used for those drugs with clinical evidence base less well developed. 3 

 

 
Graph Nº 3 Classification of drugs according to the type of approval 

 

1.3. Type of comparator 

Among the 93 drugs approved in 2018, the majority presented control group, which has been 

a placebo control in 68% of the cases or an active control (drug or available treatment) in 16%. 

Nevertheless, 7 drugs were studied without control group and 1 comparing results with a 

historic control. This topic will be discussed into further detail in the 4.3 and 4.4 case study 

section. 
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Graph Nº 4. Classification of drugs according to “type of comparator” 

 

1.4. Type of assessment 

In 2018, EMA approved 87 medicines under the non-accelerated assessment procedure in 

which EMA has a maximum of 210 active days to carry out its evaluation. Within this period 

of time, the scientific opinion, concerns and the decision to grant a marketing authorization 

are issued.   

On the other hand, 6 medicines were approved following the accelerated assessment, which 

aims to obtain approval within 150 days rather than 210 days, allowing patients to have faster 

access to medicines that address unmet medical needs. These medicines were Hemlibra for 

hemophilia; Takhzyro for angioedemas, Onpattro and Tegsedi for amyloidosis, Jorveza for 

esophageal diseases and Verkazia for conjunctivitis and keratitis. 

 

 

 

 

 

 

 

 

 

 

 

 

Historic control 
ORR, 1, 2%

No control 
group, 7, 14%

Drug, 8, 16%

Placebo-
controlled, 34, 

68%

Comparator

Historic control ORR No control group Drug Placebo-controlled

0

10

20

30

40

50

60

70

80

90

100

Accelerated Assessment Non accelerated assessment

N
º 

d
ru

g
s

Type of Assessment

Graph Nº 5. Classification of drugs according to the type of assessment. 



1.5. Therapeutic Area 

According to the classification of medicines by their ATC code, the most represented 

therapeutic area is antineoplastic and immunomodulating agents with a total of 37 approved 

medicines.  This means that almost 40 percent of the R&D investment in 2018 was directed 

to research in anticancer treatments and immunotherapy.  

 

Other therapeutic areas with average representation include anti-infectives for systemic use 

with 14 approved medicines, alimentary tract and metabolism with 11 approved medicines, 

the nervous system with 9 approved medicines and blood and blood-forming organs with 7 

approved medicines. The rest of the fields have less than 5 approved medicines per 

therapeutic area. Dermatological and antiparasitic products, insecticides and repellents do 

not have medicines approved during 2018. 

 
Table N° 1. Classification of approved medicines according to the ATC code and therapeutic area 

ATC CODE Therapeutic Area Nº of drugs 

A Alimentary tract and metabolism 11 

B Blood and blood forming organs 7 

C Cardiovascular system 1 

D Dermatologicals 0 

G Genito-urinary system and sex hormones 2 

H 
Systemic hormonal preparations, excluding sex hormones 
and insulins 

1 

J Antiinfectives for systemic use 14 

L Antineoplastic and immunomodulating agents 37 

M Musculo-skeletal system 2 

N Nervous system 9 

P Antiparasitic products, insecticides and repellents 0 

R Respiratory system 5 

S Sensory organs 1 

V Various 3 

TOTAL 93 
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Graph Nº 6. Classification of approved medicines by the therapeutic area. 



2. STATISTICAL ANALYSIS OF THE DRUGS CLASSIFIED AS “NEW” 

In 2018, 93 human drugs were approved by EMA according to the table of European public 

assessment reports (EPARs) from EMA’s website. Until March of 2020, no drugs have been 

withdrawn. Among the 93 drugs there were 12 generics and 16 biosimilars, the remaining 50 

drugs were analysed as new active substances. 

 

For the evaluation of the new drugs found, the first analysis was the classification of the drug 

according to its type: ATMP, biological, biotechnology or chemical. The count generated the 

following results: 

 
Table N° 2. Recount for drug type in new drugs  

Type Nº 

ATMP 3 

Biologic 18 

Biotech 9 

Chemical 20 

 

 

 
Graph Nº 7. Recount for drug type in new drugs 

Table No. 2 and Graph No. 7 show that the distribution of drugs classified as new is 3 for 

ATMP, 18 for biological, 9 regarding biotechnology and 20 chemical entities. This support the 

evidence found for the industry pipeline focused on non-prevalent or rare diseases, allowing 

innovative treatment possibilities and developments in the health care system. 
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Three ATMPs were recommended for marketing authorisation by the CHMP in 2018: 

Luxturna, for the treatment of adults and children with inherited retinal dystrophy caused by 

RPE65 gene mutations, a rare genetic disorder which causes vision loss and usually leads to 

blindness; and Kymriah and Yescarta the first two CAR T-cell therapies in the EU intended for 

the treatment of certain blood cancers. Kymriah and Yescarta are also the first medicines 

supported through EMA’s PRIME scheme that received a positive opinion from the CHMP 

In 2018, the first two medicines supported through PRIME received a positive opinion from 

the CHMP for approval in the EU. Kymriah (tisagenlecleucel) and Yescarta (axicabtagene 

ciloleucel) belong to a new generation of personalised immunotherapies called CAR T-cell 

medicines. PRIME has an important role to play in better planning the monitoring of benefits 

and risks of medicines along their whole lifecycle, especially for innovative treatments. PRIME 

contributed to the design of a more comprehensive risk-management plan for Kymriah and 

Yescarta by helping the developer to identify the data needed. 

 

For biological medicines the following distribution was found:  
 

Table Nº 3. Biological drugs classification 

Type Nº 

Monoclonal antibody 11 

NNRTI 1 

Other 4 

Vaccine 2 

 

 
Graph Nº 8. Biological drugs classification 

Monoclonal 
antibody

61%
NNRTI

6%

Other
22%

Vaccine 
11%

Classification of Biological drugs 

Monoclonal antibody NNRTI Other Vaccine



2.1. Therapeutic Area 

Table Nº 4: recount for ATC code 

ATC CODE Therapeutic area Nº of drugs 

A Alimentary tract and metabolism 7 

B Blood and blood forming organs 6 

C Cardiovascular system 0 

D Dermatologicals 0 

G Genito-urinary system and sex hormones 1 

H Systemic hormonal preparations, excluding sex hormones 

and insulins 

0 

J Antiinfectives for systemic use 11 

L Antineoplastic and immunomodulating agents 14 

M Musculo-skeletal system 2 

N Nervous system 5 

P Antiparasitic products, insecticides and repellents 0 

R Respiratory system 2 

S Sensory organs 0 

V Various 1 

- To be identified 1 

TOTAL 50 

 

 
Graph Nº 9: ATC code distribution 

With the exception of 1 drug the remaining 49 fall under the ATC classification. The majority 

are classified as antineoplastic and immunomodulating agents (14) followed closely by 

Antiinfectives for systemic use (11), Alimentary tract (7) and Blood and blood forming organs 

(6) and were the 3rd and 4th. This shows that 28% of the new chemical entities approved in 

2018 were antineoplastic and immunomodulating agents. The majority of the money 

invested into R&D was used to develop them. This analysis is in accordance with the one made 

about all drugs approved in 2018. 
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In 2018 no new chemicals entities were approved for Cardiovascular system, Dermatologicals, 

Systemic hormonal preparations, excluding sex hormones and insulins, Antiparasitic products, 

insecticides and repellents and Sensory organs. 

2.2. Prevalence 

 
Graph Nº 10: Prevalence 

From the 50 new chemical entities approved in 2018, 34% were given orphan drug status. This 

shows that a third of the drugs were given orphan classification. 5 of the 13 were classified as 

antineoplastic and immunomodulating agents. One of the orphan drugs was also given 

conditional approval and two were approved under exceptional circumstances. 

2.3.  Route of administration of drugs 

 
Graph Nº 11: Administration route 

Regarding the route of administration of new drugs, the majority were either administered 
orally or intravenously. The majority of the oral drugs were in tablet form. IV drugs were 32% 
followed by 30% of oral dosage in tablet form.  
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Graph Nº 12: Setting 

While, summing up the information about who administers the drugs, the number of 

medicines administered by the patients and under medical supervision in hospitals or health 

facilities was the same, 36%. 26% of the drugs was a combination of both, it started being 

administered by a health care professional and then the patients were able to do it themselves 

after they were taught how.  

2.4. Analysis of main clinical trials 

 
Graph Nº 13: N of trials per drug                                 Graph Nº 14: Phase achieved in main trial 

 

In 2018, there are 109 clinical trials conducted in total on the new active substances in total, 

38 of the new drugs had only one or two clinical trials. Most of the main trials, 39 out of the 

50, reached phase III (78%). 
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2.5. Type of outcomes 

 
Graph Nº 15: Type of outcome 

The outcomes were defined in three categories: relevant, irrelevant and dubious: 

  

·    Relevant: outcome directly related to the disease and what the drug was designed to do 

·    Irrelevant: not directly related to the disease and not enough to evaluate whether or not 

the drug be tested is efficient 

·    Dubious: unable to reach consensus about the outcome 

  

The outcomes defined by the researchers were distributed among the three categories 

according to the characteristics of disease and whether or not the defined outcomes were 

enough to sufficiently evaluate the efficacy of the drug.  

  

The distribution of the outcomes between the three categories is subjective to the person 

doing it. We have defined 68% of the outcomes as relevant, 24% as irrelevant and 8% as 

dubious. 

  

3. CHEMICAL DRUGS ASSESSMENT: PATENTS ANALYSIS 

3.1. Time Interval from the First Patent to Market 

In the year 2018, EMA approved 19 chemical drugs. In this section, the time interval between 

the first patent and introduction to the market was evaluated. For some drugs like Braftovi, 

Symkevi, Vaborem, Xerava- it took them no more than one year from obtaining the first patent 

to get the marketing authorization. On the contrary, chemical entities like Nerlynx took as 

much as 14 years to be introduced in the market after obtaining their first patent. 
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Table Nº 5: Time interval from the first patent to market 

 

Medicine Name Time (in years) from first patent to market 

Vaborem 1 

Segluromet 2 

Steglatro 2 

Steglujan 2 

Verzenios 3 

Symkevi 1 

Braftovi 1 

Delstrigo 4 

Nerlynx 14 

Lokelma 5 

Mektovi 11 

Prevymis 12 

Xerava 1 

Intrarosa 12 

Alpivab 12 

Rubraca 2 

Alunbrig 2 

Juluca 13 

Rxulti 3 

 

Table No. 5 shows the time interval between obtaining the first patent and getting marketing 

authorisation. 

 
  



 
Graph Nº 16: Time interval from the first patent to market 

 

Graph No. 16 is a comparative study among the 19 chemical drugs that have been approved 

in 2018. 

3.2.  Source of First Patent (Same/different Inventor and Owner) 

In 2018, out of the 19 chemical drugs which got marketing authorisation, four of them belong 

to the same inventor and owner, whereas 15 of the others have different inventor and owner. 

The drugs which have the same inventor and owner for the first patents are- Alunbrig, 

Delstrigo, Mektovi and Steglatro. 

 

 
Graph Nº 17: First Patent (Same/different Inventor and Owner) 
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3.3.  Number of Patents for Each Medicine 

The number of patents for each of the 19 chemical drugs was counted by using the SciFinder 

website. While counting the patent numbers, only those patents were counted in this study 

which were intended for the same therapeutic area as of the drugs. For example- EMA 

approved the drug Steglujan (containing Ertugliflozin as active) as an anti-diabetic drug for the 

treatment of type 2 Diabetes Mellitus. There are 72 patents available for the drug Steglujan. 

However, sorting out our search by focusing on only those patents that demonstrate Steglujan 

as an anti-diabetic drug makes the number of patents as low as 12. The same procedure was 

applied for all the other eighteen chemical drugs. 

 
Table Nº 6: Number of patents for each medicine 

Medicine Name Number of Patents 

Vaborem 8 

Segluromet 12 

Steglatro 12 

Steglujan 12 

Verzenios 18 

Symkevi 70 

Braftovi 11 

Delstrigo 10 

Nerlynx 165 

Lokelma 7 

Mektovi 104 

Prevymis 27 

Xerava 2 

Intrarosa 12 

Alpivab 24 

Rubraca 19 

Alunbrig 30 

Juluca 8 

Rxulti 127 



Following is the Graph No. 18 shows the comparative number of patents for each of the 

chemical drugs. While drugs like Xerava (approved as an antibacterial agent) only have two 

patents available, Nerlynx (approved for the treatment of breast cancer) has 165 patents. 

 
Graph Nº 18: Number of patents for each medicine 

3.4.  Patent Source 

Out of the 19 chemical drugs, the source for 15 of them was solely from Industry. The patent 

source for Alpivab and Intrarosa was South China Agricultural University and Shanghai 

University respectively. On the other hand, the first patent of Symkevi and Verzenios belongs 

to the start-ups Druggability Technologies Ip Holdco Ltd and Ratiopharm Gmbh respectively. 

 

 
Graph Nº 19: Patent Source 
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4. CASE STUDIES 

4.1. CRYSVITA 

Crysvita (burosumab), is a medicine indicated for the treatment of X - linked 

hypophosphatemia, in children 1 year of age and older, and in adolescents with growing 

skeletons4. 

 

What is X - linked hypophosphatemia?  

X-linked hypophosphatemia (XLH) consists of an inherited disorder that is characterized by 

decreased levels of phosphate in the blood. Phosphate is essential for adequate bone and 

teeth development, and to support their strength. The levels are decreased since kidney 

processing of phosphate is abnormal, causing phosphate loss in urine, which further on results 

in soft and weak bones (rickets)4.  

 

The symptoms of XLH vary between individuals and can differ in severity. Initial signs include 

abnormal bone development, slow growth rate and short height. Additional symptoms that 

can be developed are: 

-       Muscle and bone pain 

-       Weakness 

-       Calcification of tendons and ligaments, accompanied with joint pain 

-       Inappropriate tooth development 

-       Rickets that don’t improve with Vitamin D treatment  

 

What are the benefits and risks of Crysvita?  

The studies showed that Crysvita was able to reduce the severity of rickets in patients with X-

linked hypophosphatemia.  

 

The assessment of the drug was carried out in a study with 52 children between 5 and 12 

years old.  The treatment was given to the patients either every two or four weeks.  The 

principal measure of the treatment efficacy was the reduction in the severity of bone 

deformities/rickets in wrist and knees. The measure was carried out on a scale from 0 (normal) 

to 10 (severe). For the patients that received the treatment every two weeks, the average 

score before receiving the treatment was 1.9 points and dropped to 1.0 points after 64 weeks 

of treatment. On the other hand, those patients that received a treatment every 4 weeks, the 

baseline points were 1.7, and dropped to 0.8 points.  Additionally, the phosphate levels in the 

blood improved over time in both groups4. 

 

On the other hand, Crysvita side effects consist in injection site reactions (skin redness, itching, 

rash, pain and bruises), headache, pain in arms and legs, decreased vitamin D levels, rash, 

toothache, muscle pain and dizziness. Oral phosphate and vitamin D medicines must not be 

used during treatment with this medicine. Crysvita should not be used in patients with 



increased levels of phosphate in the blood, or in those patients that have severe kidney 

disease4. 

 

Why did we choose this drug? 

X-linked hypophosphatemia is an orphan disease, usually diagnosed in childhood. Meaning 

that it is considered a medical need, not only for the lack of effective treatments but also for 

affecting pediatric patients.  

 

Crysvita showed beneficial results in the reduction of bone deformities in wrists and knees, 

an improvement in phosphatase levels in blood and manageable side effects. 

Since this medicine has a “conditional approval” more evidence is needed to guarantee the 

effectiveness and safety of the drug.  

 

We believe that since it is an orphan and pediatric disease, it is more difficult to obtain an 

effective and safe treatment. This is why Crysvita drew our attention, since in its early stages 

it has shown positive results with manageable side effects. This shows a promising future for 

patients with this disease. 

4.2. Rubraca 

Rubraca (rucaparib) is an anti-cancer drug used for the treatment of several types of cancer 

including peritoneum, fallopian tube and ovary cancer. Once a patient has been treated with 

platinum-based cancer medicine, Rubraca is used as a maintenance treatment. In addition to 

that, for patients who have gone through platinum-based treatment twice, this medicine is 

advised to avoid worsening. Rubraca is thought to work by blocking PARP—a protein that 

helps repair DNA when it becomes damaged. This action may keep cancer cells from repairing 

their damaged DNA, causing them to die.  

 

Brief Discussion about Peritoneal, Fallopian Tube and Ovary Cancer 

The thin layer of epithelial cells which causes the lining of the inside cell wall of abdomen is 

called the peritoneum. Peritoneum plays a major role in the protection of vital organs in our 

abdomen- namely bladder, intestines, rectum, uterus. Moreover, peritoneum also helps in 

the production of a lubricating fluid that enables the organs to move freely inside the 

abdomen. Hence, peritoneal cancer is considered as one of the rarest and deadly cancer 

diseases. While the primary peritoneal cancer starts and develops in the peritoneum, the 

secondary peritoneal cancer- on the contrary, starts in another organ and then spreads to the 

peritoneum. 

 

Fallopian tubes are a pair of thin tubes which acts as a connection between ovaries and uterus. 

It helps in the transport of eggs from ovaries to the uterus where fertilization or discard 

(during menstruation cycle) occurs. Inside the fallopian tube, there is a hair-like structure 

called cilia that helps in the movement of egg to the uterus. During fallopian tube cancer, 



either one or both of the fallopian tubes undergo abnormal growth. Some of the main causes 

of fallopian tube cancer are- mutation in BRCA gene, never giving birth to a child, never 

breastfeeding, never using contraceptive pills. 

 

Female reproductive system contains two ovaries- one at each side of the uterus. Ovaries are 

the main source of female reproductive hormone- estrogen and progesterone. Ovarian cancer 

can begin at the thin layer of ovaries (epithelial ovarian cancer), ovarian tissue (stromal 

ovarian cancer) or in the egg producing cells (germ ovarian cancer). Most of the time, ovarian 

cancer is detected when it spreads within the abdomen and pelvis, hence- very little 

treatment can be suggested at that stage. 

 

What are the benefits and risks of Rubraca?  

Rubraca was assessed in women whose ovarian cancer had come back and were in response 

to their second or later platinum-based chemotherapy. Of the 564 number of women involved 

in the trial, 375 women were given 600 mg of Rubraca twice a day, and 189 women were 

given placebo twice a day. The placebo was used since watchful waiting is a standard practice 

of oncologists when treatment is not considered to be immediately necessary. The trial 

showed that Rubraca helps to slow the progression of recurrent ovarian cancer since median 

time to disease progression was 10.8 months for women treated with Rubraca and 5.4 months 

for women treated with placebo. It takes twice as long for women taking Rubraca, this benefit 

applied to patients with or without the BRCA mutation5. 

 

Rubraca can cause serious side effects including a bone marrow problem called 

Myelodysplastic Syndrome (MDS) or a type of blood cancer called Acute Myeloid Leukaemia 

(AML). Some patients that have ovarian cancer and have received previous treatment with 

chemotherapy or other medicines for their cancer have developed MDS or AML during or 

after treatment with Rubraca. Symptoms of low blood cell counts are common during 

treatment with Rubraca but can be a sign of serious problems. The most common side effects 

are: nausea, tiredness or weakness, vomiting, decrease in haemoglobin, changes in how food 

tastes, constipation, decrease in appetite, diarrhea, mouth sores, upper respiratory tract 

infection, shortness of breath, rash, changes in liver or kidney function blood tests, stomach 

pain and increased cholesterol levels. Rubraca has serious risks for pregnant women as well 

as women who are/will breastfeed. It can make the skin sensitive to the sun (photosensitivity) 

so spending time in the sunlight should be avoided5. 

 

Why did we choose this drug? 

We chose this drug because it was one of two that was approved under conditional approval.  

EMA decided that although further study was necessary, Rubraca’s benefits are greater than 

its risks and it can be authorised for use in the EU. 

 



Rubraca has been given ‘conditional authorisation’. This means that there is more evidence 

to come about the drug. Based on the new information, every year, EMA will review it and 

decide what to do the authorisation. The authorization was granted in the interest of public 

health because Rubraca addresses an unmet medical need and the benefit of immediate 

availability outweighs the risk from less comprehensive data than normally required6. 

4.3.  Type of comparator  

Among the 93 drugs approved in 2018, the majority presented control group, which has been 

a placebo control in 68% of the cases or an active control (drug or available treatment) in 

16%.  

 

In a placebo control trial, a group of similar subjects with a specific disease is randomized to 

two or more treatments, differentiating the active treatment under study vs. an ineffective 

placebo control. Participants are then followed over time and the responses are compared 

between groups. Opposed to a placebo, in an active control every participant in the clinical 

trial is given a treatment that potentially works. An active comparator has to be used when 

an already available treatment is on the market. When this is the case, using a placebo control 

would not be ethically correct, because all participants have the same right to be cured. The 

placebo is just being used to get better results because the new treatment is compared to 

“nothing”, avoiding being compared to an available and efficacious drug. Active controls are 

also used in the oncology field, because giving a cancer patient no treatment at all is morally 

unacceptable.  

Normally, active controls are defined as “non-inferiority” or “no-difference” trials, indicating 

that the experimental drug even though it is not necessarily better it is equally effective, or at 

least not inferior than the comparator. 

 

A proper clinical trial presents a control group, but in 2018 the 14% of the marketed drugs did 

not present it. Single-arm studies should not be used because a control group is needed to 

determine the clinical value of the drug. In a single-arm study, participants enrolled in the 

clinical trial are all treated in the same way, with the specific drug under evaluation, and they 

are followed over time to observe their response. As a result, it is difficult to prove there was 

a positive effect and is not generally used to confirm the drug efficacy; it is not easy to 

interpret the response without a comparison.  

This type of comparator is commonly used in trials where placebos are not ethical (for 

example in the oncology field), when placebo effects are minimal or non-existent, and when 

spontaneous improvement in participants is not expected.7 

 

In order to confirm the positive effect in a single-arm study the data can be compared to a 

historic control, scientific data already accepted or published for a comparable group with 

the same disorder that have not received the therapy. This is the case for the drug named 



Yescarta that treats blood cancer, in which we could consider a historic control an 

“appropriate” comparator only because we are talking about the oncology field. 

4.4. Historical Controls for Clinical Trials: Case Study about YESCARTA 

General Description about Yescarta 

Yescarta (axicabtagene ciloleucel – INN) is a CD19-directed genetically modified autologous T 
cell immunotherapy. Yescarta is an orphan medicine used as treatment of two types of rare 
blood cancer: 

● Diffuse large B-cell lymphoma (DLBCL); 

● Primary mediastinal large B-cell lymphoma (PMBCL). 

Yescarta is for adult patients whose blood cancer has returned or has stopped responding to 

previous treatment. To prepare YESCARTA, T cells from patients are harvested and genetically 

modified ex vivo by retroviral transduction to express a chimeric antigen receptor (CAR). The 

CAR receptor can bind to another protein on the surface of cancer cells called CD19. When 

YESCARTA is administered to the patient, the modified CAR-positive T cells can recognize and 

eliminate CD19-expressing target cells, thereby helping to clear cancer from the body8-10. 

Main study - ZUMA-1 

ZUMA-1 is a single-arm, non-randomized, multicentre and open-label phase 2 study 

conducted to evaluate the effectiveness of YESCARTA. ZUMA-1 results suggested that in 

adults with relapsed or refractory B-cell lymphoma, treatment with YESCARTA showed an ORR 

(Overall Response Rate) of 82 % and a better efficacy profile compared to the historical control 

study (Scholar-1). ZUMA-1 showed that 51% of patients treated with YESCARTA survived 

without disease progression for at least nine months. However, this treatment causes severe 

adverse effects, the most serious and frequently occurring adverse reactions are CRS- 

Cytokine Release Syndrome (93%), encephalopathy (58%), bacterial and viral infections (38%), 

neutropenia (31%), thrombocytopenia (27%) and anaemia (17%)8. 

Historical control and limitations 

When studying a treatment to extend survival without a control arm, historical controls are 

often used to estimate how long patients would have survived if they had received standard 

interventions instead of the treatment studied. Although including historical control data 

could represent the best evidence of available clinical effectiveness, it can also lead to 

potential bias and reduced study power9. 

Scholar-1 is a patient pooled, retrospective analysis, used as a historical control for the study 

of YESCARTA effectiveness. Scholar-1 integrated data from 2 randomized Phase 3 studies and 

2 observational databases of patients with refractory aggressive B-cell lymphoma (DLBCL, 



PMBCL, and TFL). Scholar-1 results showed approximately an ORR of 20 % and a median 

survival of 6 months for patients treated with salvage chemotherapy8. 

The main study ZUMA-1 showed a better efficacy profile when tested against the historical 

control Scholar-1. Even if the evidence data provided in the main study could be considered 

weak due to limitations such as differences in the patient populations and differences in the 

criteria used to determine endpoints, the data is accepted because the drug is used in the 

oncology field. However, longer-term follow-up and comparative data will be required to fully 

understand the benefit-risk profile for YESCARTA and its place in therapy in relapse and 

refractory large B-cell lymphoma.  

 

5. CONCLUSION 

In this report, the analysis of 2018 EPAR was performed on 93 drugs that underwent an 

evaluation by EMA and obtained marketing authorization. Among the drugs released on the 

market in 2018, 21 drugs were orphan drugs, 2 drugs were approved with a conditional 

marketing authorization, and 6 drugs were approved following the accelerated assessment 

procedure. The analysis performed showed that among the 93 drugs approved, 84 % of them 

had a control group (placebo or active control), 7 drugs were studied without one and 1 drug 

used a historic control. Drugs studied without a control group were considered to have an 

“appropriate” comparator because they were single-arm studies commonly used in trials 

where placebos were unethical.  From the analysis performed on the 93 drugs approved, we 

conclude that almost 40% of the R&D investment in 2018 was directed to the antineoplastic 

and immunomodulating therapeutic area with a total of 37 approved drugs. 

 

After analysing the patents of 19 chemical drugs, it can be observed that it took a maximum 

of 14 years to obtain the patent and subsequent marketing authorization. All of the chemical 

drugs had multiple patents which belong to university, start-up or industry. 
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