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Outline 

PRINTO brief introduction  
 

Juvenile idiopathic arthritis (JIA) and safety 
 

The Pharmachild project 
 

Methodological challenges 



www.printo.it (> 60 countries) 

“...to foster, facilitate, and 
conduct high quality research in 
the field of paediatric 
rheumatology...” 

PRINTO bylaws 1996 >11,000 people/day 

http://www.printo.it/


PRINTO not-for-profit studies (~30,000 pts) 
Western 
Europe 

Eastern 
Europe 

Latin 
America 

North 
America 

Other Total 

MTX1 492 55 66 8 12 633 
HRQOL 3,988 1,388 903 365 6,644 
JSLE 243 102 150 37 21 553 
JDM 162 37 78 18 3 298 
Cyclosporine 203 27 25 85 4 344 
MTX2 180 80 90 10 360 
Vasculitis 599 353 260 6 181 1,399 
JDM  98 13 15 1 2 139 
Eurofever 1952 590 48 6 240 2,836 
EPOCA 3535 2504 968 220 1477 8,704 
MAS 520 225 72 152 142 1,111 
Pharmachild 3538 2538 418 84 6,762 



West 
Europe 

East 
Europe 

Latin 
America 

North 
America 

Total 

Etanercept 69 69 
Infliximab 61 10 28 11 110 
Adalimumab 57 26 88 171 
Abatacept 75 108 31 214 
Tocilizumab 59 7 22 24 112 
Tocilizumab 54 50 60 24 188 
Canakinumab 26 26 
Canakinumab 141 13 17 19 190 

The success of the EU pediatric legislation 
 Regulation (EC) no 1901/2006 (1080 pts) 



JIA definition 

Arthritis with 
– Onset before the age of 16 
– Unkown etiology 
– Persistent for at least 6 weeks 

Reported prevalence of 86.1-94 per 100,000 children  
Classification criteria 

– 1977-78: juvenile reumathoid arthritis (USA), juvenile 
chronic arthritis (Europe) 

– 1997 juvenile idiopathic arthritis (JIA) 



The anti-TNF hidden problem 
2008 FDA black box warning: a possible 

increased risk of lymphoma and other malignancies 
in children treated with anti-TNF agents. 
– 9 cases in registries (mainly lymphomas) 
– FDA Post-marketing 48 pediatric malignancies (20 in 

JIA, 28 in IBD), after a median of 2.5 years (range 1 
month-7 years), 50% lymphomas, most while using 
other drugs (steroids, azathioprine, MTX, 
mercaptopurine) 



Anti TNF and Malignancies 



JIA and Malignancies considerations 
 the effect of biological therapies on cancer risk in 

JIA is controversial owing to confounding factors 
such as the use of concomitant immunosuppressants  

Questions still remain on the effect of the disease 
itself and biological therapies on cancer risk. 

A rigorous pharmacovigilance system with a very 
large sample size and an adequate follow-up period 
 

Ruperto N, Martini.  Nature Rheumatol 2011 
 



Pharmachild registry question 
Are current available drugs (biologics±MTX) able, in 

the long run, to achieve 
– clinical remission  
– prevent/stop joint erosions development over time while 

– maintaining an acceptable safety profile? 
 
– FP7 funding  4/2011-3/2014 (PI Dr Nico Wulffraat) 
– ENCEPP sealing: 25 November 2011 
– NCT number: NCT 01399281 

 
 



Study design: retrospective 



Study design: prospective 

IMPORTANT for Group 2 enrollment in 
the prospective cohort will allow validation 
of the retrospective chart review 



Choice of the control group 

1. JIA treated with MTX alone  
2. JIA treated with a combination of MTX ± 

biologicals/other drugs 
3. JIA treated with biologicals only 

 
 

4. (JIA treated only with NSAIDs and/or steroid 
injection with at least 3 years follow-up). 

 



Safety 

Events of Special Interest (ESI) 
 

Other moderate/severe/serious adverse 
events (AE) ) as per the MedDRA 
dictionary 
– Mild events excluded 

 



Events of special interests (ESI) 
The following adverse events have been classified as being of special interest (ESI) 
for the Pharmachild study: 
1. Aplastic anemia 14. Lupus erythematosus systemic/lupus-like syndrome 

2. Neutropenia 15. Lymphomas 

3. Pancytopenia 16. Leukaemias 

4. Congestive heart failure 17. Haematopoietic neoplasms (excl leukaemias and 
lymphomas) 

5. Gastrointestinal ulcer/bleed/perforation 18. Macrophage activation syndrome 

8. Inflammatory Bowel Disease (IBD) 19. Neoplasm (other) 

9. Tuberculosis 20. Demyelination 

10. Serious/targeted infections 21. Optic neuritis 

11. Other autoimmune diseases 22. Multiple sclerosis 

12. Infusion-related reaction 23. Pregnancy 

13.Injection related reaction 



Status as of April 2014 
74 active sites from 24 countries 
Census 9359 patients  
Retrospective completed: 5529 

– 4812 (biologics±MTX)  
– 1348 (MTX only)  
– 654 (NSAIDs only) 

Prospective completed: 428 
 



Retro demographic characteristics 
  Systemic Oligo 

articular 
Poly 

articular 
RF- 

Poly 
articular 

RF+  

Psoriatic  
 
 

Enthesitis  
 
 

Undiffe-
rentiated 

 

Total 
 

Sample 687 (12%) 2018 (36%) 1466 (27%) 202 (4%) 204 (4%) 659 (12%) 293 (5%) 5529 

Age at 
onset 4.4 (2.5-8.5) 3.3 (2.0-6.9) 5.9 (2.4-10.1) 11.4 (7.4-13.5) 7.0 (2.8-12.0) 10.2 (8.2-

12.7) 6.1 (2.5-11.0) 5.4 (2.4-10.0) 

Age at JIA 
diagnosis 4.7 (2.7-9.0) 4.0 (2.3-7.9) 6.7 (2.9-11.2) 12.2 (8.3-14.3) 8.7 (3.4-13.3) 11.5 (9.4-13.9) 7.0 (3.2-11.8) 6.3 (2.8-11.0) 

Disease 
duration 5.2 (2.4-9.0) 5.1 (2.4-8.7) 5.0 (2.7-8.2) 4.4 (2.6-7.4) 5.3 (2.8-8.8) 4.3 (2.4-6.9) 4.0 (2.0-7.3) 4.9 (2.5-8.2) 

Female 368 (54%) 1551 (77%) 1111 (76%) 178 (88%) 142 (70%) 159 (24%) 184 (63%) 3693 (67%) 



BIOLOGIC DRUGS (5529 RETRO PATIENTS) 

N° 
PATIENTS

  ETANERCEPT 2284 24.3
  ADALIMUMAB 1027 10.9
  INFLIXIMAB 505 5.4
  ABATACEPT 140 1.5
  ANAKINRA 194 2.1
  CANAKINUMAB 77 0.8
  TOCILIZUMAB 381 4.1
  OTHER BIOLOGIC 204 2.2

BIOLOGIC DRUGS % PATIENTS



History of drug treatment by JIA category 
  Systemic Oligoartic

ular 
Polyarticu

lar RF- 
Polyarticu

lar RF+ Psoriatic Enthesitis Undiffere
ntiated Total 

No MTX 
and BIO 33 (4.8) 439 (21.8) 47 (3.2) 7 (3.5) 17 (8.3) 102 (15.5) 61 (20.8) 706 

MTX only 65 (9.5) 645 (32.0) 373 (25.4) 42 (20.8) 50 (24.5) 106 (16.1) 67 (22.9) 1348 

MTX + 1 
Bio 294 (42.8) 702 (34.8) 779 (53.1) 110 (54.5) 90 (44.1) 286 (43.4) 107 (36.5) 2368 

MTX + ( 
2-8 Bio) 208 (30.3) 195 (9.7) 249 (17.0) 39 (19.3) 37 (18.1) 96 (14.6) 49 (16.7) 873 

Only 1 Bio 64 (9.3) 33 (1.6) 15 (1.0) 2 (1.0) 10 (4.9) 66 (10.0) 7 (2.4) 197 

More Bio 23 (3.4) 4 (0.2) 3 (0.2) 2 (1.0) 0 (0.0) 3 (0.5) 2 (0.7) 37 

Total 687 2018 1466 202 204 659 293 5529 



History of drug treatment by countries 
  Western 

Europe 
Eastern 
Europe Latin America Other Total 

MTX only 649 (48.15%) 504 (37.39%) 173 (12.83%) 22 (1.63%) 1348 

MTX + 1 Bio 1183 (50.02%) 986 (41.69%) 82 (3.47%) 114 (4.82%) 2365 

MTX + 
moreBio 509 (58.11%) 301 (34.36%) 35 (4%) 31 (3.54%) 876 

Only 1 Bio 111 (56.35%) 63 (31.98%) 5 (2.54%) 18 (9.14%) 197 

More Bio 31 (83.78%) 5 (13.51%) 0 (0%) 1 (2.7%) 37 

Total 2483 1859 295 186 4823 



ESI/other Adverse events 

ESI / AE N (%) 

No of retrospective patients 5529 

No of retrospective patients 
with ESI 493 (8.9%) 

No of retrospective patients 
with AE 739 (13.4%) 

No of retrospective patients 
with ESI or AE 1073 (19.4%) 



ESI (766 NUMBER OF ESI) 



Example of ESI 

ESI 
 55% Infection and Infestations  
    (Varicella,   Tubercolosis,...) 
 22% Injury, poisoning and procedural complications 

(Infusion related reaction, injection related 
reaction,…) 

 16% Blood and lymphatic system disorders  
   (MAS, Neutropenia,…) 

 



AE (1158 NUMBER OF AE) 



Strategies vs challenges 

Strategies for success 
– Service for physicians ((JADAS/Therapy graphs, data 

download, ILAR check, query and audit trail) 
– Families involvement (languages barrier) 

Methodological challenges 
– Ethics: approval process  
– The issue of privacy 
– Data Quality control and safety adjudication process 
– Data merge/import and statistical analysis plan 

 
 
 

 



Strategies for success 

Census of patients treated with MTX±biologics 
Moderate to severe adverse events (AE) and 

Events of Special Interest (ESI) 
– Malignancies, serious infections, autoimmune dis., 

gastrointestinal events, growth failure etc 
Simplified* and userfriendly web CRF 

– Patient chronicle (drug, flare, JADAS, remission, safety) 
Family involvement for AE/outcome reporting 
Regular update to MDs, families 

 
 

*The KISS principle. Pincus et al J Rheumatol 2009 



Provide advantages for the physicians 

 Immediate feed back by the system 
Use in routine clinical care with patient in visit room 

– Pre involvement of parents through patient’s reported 
outcome (PRO) 

Patient’s quantitave chronicle 
– Decision on patient management based on quantitative data 

No paper forms but web forms 
A research and clinical service to the pediatric 

rheumatology community 



Patient disease activity and drugs 



Patient reported outcome 



Juvenile Arthritis Multidimensionale 
Assessment Report (JAMAR) and AE 

Safety from parents/children 



Download your own data (25/61; 41%) 



Strategies vs challenges 

Strategies for success 
– Service for physicians ((JADAS/Therapy graphs, data 

download, ILAR check, query and audit trail) 
– Families involvement (languages barrier) 

Methodological challenges 
– Ethics: approval process  
– The issue of privacy 
– Data Quality control and safety adjudication process 
– Data merge/import and statistical analysis plan 

 
 
 

 



Enrollment status (5529 retro pts) 



Ethics committees documents 



Ethics committee (72 centres on 2/2014) 



The “standard of care” PRINTO JDM trial 
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Ethics committee documentation  
(EU directive) 
Country National 

approval 
Local 

approval 
CA 

approval 
Insurance GCP 

monitoring 
Drug 

supply/no 
authorizati
on off-label  

EudraC
T 

Financial 
Agreeme
nt  

EC 
payment 

Austria X 

Belgium X X X X 

Bulgaria X X X X 

Croatia X X X X 

Czech 
Republic 

X 

Denmark X X X 

Finland X X X 

France X X X X X 

Germany X X X 

Greece X 

Hungary X X X 

Italy X X X X 



Ethics committee documentation  
(EU directive) 

Country National 
approval 

Local 
approval 

CA 
approval 

Insurance GCP 
monitoring 

Drug 
supply/no 

authorizati
on off-label  

EudraCT Financia
l 
Agreem
ent  

EC 
payment 

Latvia X 

Netherl. X X X X 

Norway X X X 

Poland X 

Romania X 

Slovakia X 

Slovenia X 

Spain X X X 

Sweden X X 

United 
Kingdom 

X X X X X X 



Ethics committee documentation  
(EU directive) 

Country National 
approval 

Local 
approval 

CA 
approval 

Insurance GCP 
monitoring 

Drug 
supply/no 
authorizat

ion off-
label  

EudraCT Financia
l 
Agreeme
nt  

EC 
payment 

Extra EU 
countries 

Argentina X 

Australia X 

Brazil X X 

Georgia X 

Israel X 

Mexico X X 

Serbia X 

Switzerland X X X 

Turkey X X X X 

USA X X 



Standardization and simplification 
of ethics committee approval is a 

key especially for paediatric 
international collaborative 

academic studies 



The issue of privacy 



Privacy 
Personal information (first and last name, date of birth 

and the national patient unique identifier).  
– To be seen ONLY on the local computer screen.  
– On the central PRINTO database ONLY one way encrypted 

data will be saved.   
Impossible for PRINTO to decrypt or disclose to 

anyone the personal information 
 Info exchange PRINTO↔local centres through the 

PRINTO PRINTO patient id (country-centre-patient 
number e.g. IT-01-0010) 
 



Patient list encrypted on PRINTO server 



Quality control: systematic automatic check 



Audit trail 

 An audit trail is a chronological set of records that 
provide documentary evidence of the sequence of 
activities that have affected data. 

 In Pharmachild, to be FDA compliant, the audit trail is 
provided through stored procedures present in the 
database that save original data in a dedicated archive 
table 

 Author and timestamp of every action performed are 
saved too 



Audit trail 

• Deleted and modified 
data are visible from 
the Admin section 



Audit trail 

• For every form the list of all the different versions of the form is 
available, each with its author and timestamp 



Audit trail 



Query ticket system 

• Closed communication system 
for audit purposes 

• System to discuss issues about 
Pharmachild data raised from 
both CC and the centres 

• Possibility to reply until the 
ticket status is “open” 

• Attachments are allowed 
• Open tickets related to a subject 

are highlighted and available 
below the visit forms and on the 
home page of the system 
 



Data checking process 
Online data entry and 
confirmation by the 

centre 

• Data entry automatic checks 
(several hundreds) 

Data check by 
PRINTO 

• 75 automatic data queries 
• Manual check according to SOP 
• ESI/AE MedDra recoding 

 

NO QUERIES 
DETECTED: 

PRINTO confirm check 

QUERIES DETECTED: 
PRINTO raise a query 

to the centre 
• Query ticket 



4 steps safety Adjudication process 

Step 1. Centre 
data entry 

Step 2. PRINTO 
check 

Step 3. Medical 
Monitor check 

Step 4. 
Adjudication panel 



Adjudication panel 

Member 1 

Adjudication panel 

Member 2 Member 3 

Event adjudication as definitive/probable/unlikely 
Specific CRF to be updated as needed 



Registries merging 

Option 1: raw data merging (adaptation by 
individual registries) 
 

Option 2: data results merging with merging of raw 
data for few key variables 
 

PRINTO view: Option 2 suggested best method  



>10,000 with EU registries merging 
  

Pharmachild 
N = 5529* 

NR England 
N = 1537 

NR Germany 
N = 3139# 

NR Portugal 
N = 112 

NR Swiss 
N = 632 

TOTAL 
N =10949 

p-value 

Gender                

               Female 3693 (66.8) 1041 (67.7) 2117/3136 (67.5) 70 (62.5) 421 (66.6) 7342/10946 (67.1) 0.76 

Diagnos:   N = 1510       N=10922 <.0001 

               Systemic 687 (12.4) 199 (13.2) 202 (6.4) 14 (12.5) 84 (13.3) 1186 (10.9)   

               Oligoarticular 2018 (36.5) 399 (26.4) 1011 (32.2) 31 (27.7) 198 (31.3) 3657 (33.5)   

               Polyarticular 
RF- 

1466 (26.5) 506 (33.5) 944 (30.1) 26 (23.2) 160 (25.3) 3102 (28.4)   

               Polyarticular 
RF+ 

202 (3.7) 140 (9.3) 199 (6.3) 21 (18.8) 15 (2.4) 577 (5.3)   

               Psoriatic 204 (3.7) 98 (6.5) 244 (7.8) 3 (2.7) 34 (5.4) 583 (5.3)   

               Enthesitis 659 (11.9) 100 (6.6) 438 (14.0) 17 (15.2) 124 (19.6) 1338 (12.3)   

               Undifferentiated 293 (5.3) 68 (4.5) 101 (3.2) 0 (0.0) 17 (2.7) 479 (4.4)   

Age at onset 5.4 (2.4 – 10.0) NA NA 6.3 (2.5 – 10.9) NA   0.42 

Age at JIA Diagnosis 
6.3 (2.8 – 11.0) 

N=5354 
5.5 (2.1 – 10.2) 

N=1495 
NA 7.3 (3.3 – 12.3) NA   <.0001 

Disease duration 4.9 (2.5 – 8.2) NA NA 3.0 (0.5 – 9.6) NA   0.0044 
Therapy: N=5529 N=1537 N=3134 N=112 N=567 N=10173 <.0001 
   MTX only 1348 (24.4) 503 (32.7) 1132 (36.1) 0 (0.0) 36 (5.7) 3019 (29.7)   

   Only one Biologic Drug 197 (3.6) 1034 (67.3) 104 (3.3) 1 (0.9) 127 (20.1) 1463 (14.4)   

   Only one Biologic Drug 
+ MTX 

2368 (42.8) 0 (0.0) 1545 (49.2) 27 (24.1) 286 (45.3) 4223 (41.5)   

    More than one Biologic 37 (0.7) 0 (0.0) 13 (0.4) 6 (5.4) 31 (4.9) 87 (0.9)   

   More than one Biologic 
+ MTX 

873 (15.8) 0 (0.0) 340 (10.8) 78 (69.6) 87 (13.8) 1381 (13.6)   

                

Nr. patients with ESI 493 (8.9)     5 (4.5)     0.10 

Nr. patients with AE 739 (13.4)     24 (21.4)     0.013 



Proposal in a nutshell 
One single international JIA registry for MTX±biologics 
Combination of existing registries  for safety 

– non-profit (Germany, UK, France, Italy, Netherlands, etc) 
– for profit 

Establishment of a common platform for an active 
pharmacovigilance system 

Main goals: safety and effectiveness (e.g. erosions, 
efficacy, remission, retention on treatment) 



MARCO 
Epoca  

EUGENIA 
Eurofever 
Pharmachild 

IRENE 
Pharmachild 
Mypan 
JDM 

ELISA 
Share 
Epoca 
MypanE 

MARIANGELA 
   IT developer  

SILVIA 
Share 
Epoca 

LAURA 
Clinical Trials 
Pharmachild 

LUCA 
IT developer  

CHIARA 
Pharmachild 
MedDRA expert 

FRANCESCA 
Statistician  

SIMONA 
Finance & contracts 
Pharmachild 
JDM 
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