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Serious	  infec,ons	  in	  rheumatoid	  arthri,s:	  
Is	  there	  a	  problem	  or	  not?	  

DANBIO	  10	  years	  
Copenhagen,	  9th	  Sept	  2011	  

	  
Will	  Dixon	  

Mortality	  in	  pa,ents	  with	  RA	  
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Mortality	  in	  pa,ents	  with	  RA	  
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Thomas	  et	  al.	  J	  Rheum	  2003,	  30	  (5)	  

Serious	  infec,ons	  in	  rheumatoid	  arthri,s:	  
Is	  there	  a	  problem	  or	  not?	  

Yes	  
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Reason	  for	  increased	  infec,on	  risk	  

•  Disease	  itself	  
–  Immune	  changes;	  damage;	  disability	  

•  Shared	  risk	  factors	  
– Smoking	  

•  Immunosuppression	  
– GlucocorDcoids	  
– TradiDonal	  DMARDs	  
– Biologics	  

Glucocor,coid	  therapy	  
1950-‐present	  

An,-‐TNF	  therapy	  
2000-‐present	  

Reason	  for	  increased	  infec,on	  risk	  



14/09/11	  

4	  

An,-‐TNF	  therapy	  

Early	  rheumatoid	  	  
arthri,s	  

Established	  	  
joint	  damage	  

Infec,on	  

Malignancy	  

Rheumatoid	  	  
arthri,s	  

Gold	  
AnD-‐malarials	  
GlucocorDcoids	  
D-‐Penicillamine	  
Methotrexate	  
Sulfasalazine	  
Leflunomide	  

1920s	  
	  
	  
	  
	  

	  
1990s	  

2000	  
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BSR	  Biologics	  Register	  

•  ProspecDve	  cohort	  of	  ALL	  	  
	  UK	  paDents	  treated	  with	  	  
	  anD-‐TNF	  therapy	  for	  RA	  

•  Commenced	  2001	  

•  Biologic-‐naïve	  at	  registraDon	  

•  20,000	  paDents	  recruited	  

 

	  “All	  clinicians	  prescribing	  anD-‐TNF	  therapy	  for	  RA	  should	  	  
(with	  the	  paDent's	  consent)	  register	  the	  paDent	  with	  the	  BSRBR”	  

Study	  design	  

  

AnD-‐TNF	  treated	  RA	  cohort	  (n=4000)	  
• 	  Infliximab	  
• 	  Etanercept	  
• 	  Adalimimab	  

Biologic-‐naïve	  acDve	  RA	  cohort	  (n=4000)	  

VS	  

Incidence	  of	  serious	  adverse	  events	  
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Hypothesis	  

•  AnD-‐TNF	  therapy	  associated	  with	  an	  increased	  
incidence	  of	  serious	  infecDon	  

•  HospitalisaDon	  
•  IV	  anDbioDcs	  
•  Death	  

Baseline	  characteris,cs	  
DMARD	   An,-‐TNF	  

Number	  of	  paDents	   2170	   8659	  
Mean	  age:	  Years	  (SD)	   60	  (12)	   56	  (12)	  
Females:	  %	   72	   76	  
Median	  disease	  duraDon:	  	  
Years	  (IQR)	   7	  (1-‐15)	   12	  (6-‐19)	  

Disease	  acDvity:	  
• 	  Mean	  DAS28	  score	  (SD)	  	  	  	  	  	  	  	  	  
• 	  Mean	  HAQ	  (SD)	  

	  
5.0	  (1.4)	  
1.5	  (0.8)	  

	  
6.6	  (1.0)	  
2.1	  (0.6)	  

Dixon	  et	  al.	  A&R,	  2007,	  56(9)	  

Data	  to	  2006	  
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All-‐site	  serious	  infec,on	  

DMARD 
(n=2170) 

Anti-TNF 
(n=8659) 

Person years (pyrs) 2908 13277 

Number of infections 114 737 

Rate /1000pyrs 39.2 55.5 

Dixon	  et	  al.	  A&R,	  2007,	  56(9)	  

All-‐site	  serious	  infec,on	  
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Dixon	  et	  al.	  A&R,	  2007,	  56(9)	  
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All-‐site	  serious	  infec,on	  
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*	  Adjusted	  for	  age,	  gender,	  disease	  severity,	  co-‐morbidity,	  extra-‐arDcular	  manifestaDons,	  	  
	  	  baseline	  steroid	  use	  and	  smoking	  

1.22	  

DMARD	  
(Referent)	  

An,-‐TNF	  

Dixon	  et	  al.	  A&R,	  2007,	  56(9)	  

All-‐site	  serious	  infec,on	  
Time-‐dependent	  analysis	  
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*	  Adjusted	  for	  age,	  gender,	  disease	  severity,	  co-‐morbidity,	  extra-‐arDcular	  manifestaDons,	  	  
	  	  baseline	  steroid	  use	  and	  smoking	  

0.6	  
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0.2	  

DMARD	  
(Referent)	  

An,-‐TNF	  

1st	  90	  days	  
treatment	  

1.2	  

4.6	  

Dixon	  et	  al.	  A&R,	  2007,	  56(9)	  
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5.0	   	  	   	  	  Other	  publica,ons	  

German	  
register	  

US	  claims	  
data	  

Swedish	  
register	  

BSRBR	  

90	  days	  
6	  months	  

Year	  1	  

Year	  2	  

Year	  3+	  

Bongartz	  RCT	  
meta-‐analysis	  

INF	   ETA	  

David	  Shrigley	  
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Askling	  and	  Dixon	  (2008)	  Curr	  Opin	  Rheum	  
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Follow-‐up	  period	  of	  risk	  esDmate	  

UK	  naDonal	  register	  

US	  claims	  data	  

German	  naDonal	  register	  

Swedish	  naDonal	  register	  

RCT	  meta-‐analysis	  

DuraDon	  of	  median	  follow-‐up	  (years)	  
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Possible	  explana,ons	  for	  risk	  pa_ern	  

•  SuscepDble	  group	  of	  individuals	  

•  Improvement	  in	  disease	  acDvity	  

•  Low	  threshold	  for	  iv	  anDbioDcs	  early	  in	  anD-‐TNF	  use	  	  

•  “DepleDon	  of	  suscepDbles”	  

•  DifferenDal	  use	  of	  steroids	  pre-‐	  and	  post	  anD-‐TNF	  
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46%	  

31%	  

ProporDon	  of	  paDents	  	  
using	  oral	  GCs	  
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Glucocor,coid	  therapy	  
1950-‐present	  

An,-‐TNF	  therapy	  
2000-‐present	  

Safety	  of	  glucocor,coid	  therapy	  

Frequency?	  
Dose	  effect?	  
Stopping?	  
At	  risk?	  
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RecommendaDon	  1:	  
	  The	  adverse	  effects	  of	  glucocorDcoid	  therapy	  
should	  be	  considered	  and	  discussed	  with	  the	  
paDent	  before	  glucocorDcoid	  therapy	  is	  started.	  	  

Frequency	  of	  adverse	  events	  	   	  	  

•  InfecDon	  
•  Cardiovascular	  disease	  
e.g.	  MI	  

•  Gastro-‐intesDnal	  events	  
e.g.	  dyspepsia	  

•  New-‐onset	  diabetes	  

•  Weight	  gain	  
•  Cataracts	  
•  Osteoporosis	  
•  Fractures	  
•  Purpura,	  skin	  tears	  

very	  common	   	  (>1/10	  pa,ents)	  
common	   	   	  (>1/100)	  
uncommon	   	   	  (>1/1000)	  
rare	   	   	   	  (>1/10	  000)	  
very	  rare	   	   	  (>1/100	  000)	  

Dose
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Systema,c	  review	  of	  infec,on	  with	  GCs	  

1.  All	  RCTs	  of	  systemic	  GC	  therapy	  in	  RA	  
2.  All	  observaDonal	  studies	  examining	  influence	  

of	  systemic	  GC	  therapy	  on	  risk	  of	  infecDon	  	  	  

      

   

RA Anti-rheumatic  
therapy 

Infection 
Including site- and  
organism-specific 

GC therapy 

Systema,c	  review	  of	  infec,on	  with	  GCs	  
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Systema,c	  review	  &	  meta-‐analysis	  
Randomised	  controlled	  trials	  

Overall  (I-squared = 0.0%, p = 0.530)

Murthy

Choy 05

Sheldon

Durez 07: serious

Van der Veen

Gerlag

Kirwan : respiratory

Capell

van Schaardenburg

Liebling

ID

Jasani

Svensson

Boers

Wassenberg

Choy 08 (MTX +/- pred): serious

Van Everdingen

Wong

Chamberlain

Choy 08 (MTX + ciclo +/- pred): serious

Study

Durez 04

Williams

Heytman

0.97 (0.69, 1.36)

(Excluded)

(Excluded)

0.86 (0.06, 12.28)

(Excluded)

0.17 (0.01, 3.94)

0.36 (0.02, 8.03)

4.71 (0.65, 33.98)

(Excluded)

(Excluded)

0.50 (0.12, 2.14)

RR (95% CI)

(Excluded)

0.37 (0.02, 8.92)

2.08 (0.82, 5.26)

1.38 (0.32, 5.98)

0.58 (0.17, 1.93)

0.79 (0.50, 1.25)

0.33 (0.01, 7.72)

(Excluded)

0.68 (0.12, 4.02)

(Excluded)

(Excluded)

(Excluded)
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1/14
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0/12
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0/14
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1/11
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0/83
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0/9

1/131

6/79

3/96
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22/41

1/20
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0/12
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100.00

0.00

0.00

2.02

0.00

3.68

2.68

2.93

0.00

0.00

7.48
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0.00

2.67

11.01

5.52

12.99

40.66

2.81

0.00

5.54

%

0.00

0.00

0.00

0.97 (0.69, 1.36)

(Excluded)

(Excluded)

0.86 (0.06, 12.28)
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2.08 (0.82, 5.26)

1.38 (0.32, 5.98)

0.58 (0.17, 1.93)
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1.1 1 10

All studies: Default analysis
RCTs

RR	  0.97	  (0.69,	  1.36)	  

GC	  safer	   GC	  harmful	  

Methodological	  challenges	  

•  RCTs	  
– Low	  numbers	  of	  paDents	  (~1000	  per	  arm)	  
– Quality	  of	  safety	  reporDng	  (methods	  and	  results)	  
– Variable	  definiDon	  of	  infecDon	  
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1
Askling
Bergstrom
Bongartz
Breedveld: all infections
Carpenter
Coyne
Curtis
Doran
Edwards
Favalli
Fleischmann: serious infection
Franklin
Giles
Grijalva: serious infection
Huscher
Jain
Jenks
Lacaille: serious infection (GC + no DMARDs)
Luessenhop
Malysheva
McDonald
Mertz
Murata
Saag
Salliot
Schnabel
Schneeweiss
Sihvonen
Strangfeld
Tanaka
Wolfe 06: Pneumonia
Wolfe 04
Wolfe 06: Zoster
Subtotal  (I-squared = 71.3%, p = 0.000)

2
Bernatsky: serious infection
Brassard 06
Brassard 09
Hamalainen
Harigai
Hernandez-Cruz
Smitten 07: GPRD
Smitten 07: PharMetrics
Smitten 08
Wilson
Subtotal  (I-squared = 79.4%, p = 0.000)

ID
Study

0.90 (0.69, 1.17)
1.23 (0.36, 4.20)
1.28 (0.46, 3.56)
1.20 (0.69, 2.08)
1.42 (0.13, 15.64)
3.68 (1.86, 7.31)
1.46 (0.84, 2.54)
1.56 (1.20, 2.03)
2.94 (1.93, 4.48)
1.53 (0.69, 3.39)
2.48 (1.60, 3.84)
2.20 (1.50, 3.23)
0.54 (0.13, 2.22)
2.39 (1.63, 3.50)
0.66 (0.34, 1.25)
0.22 (0.02, 1.91)
3.50 (0.73, 16.72)
1.90 (1.75, 2.06)
1.20 (0.39, 3.69)
3.39 (0.44, 26.12)
1.41 (1.19, 1.67)
1.39 (0.28, 6.83)
1.90 (1.00, 3.61)
8.00 (1.00, 64.00)
1.42 (1.04, 1.96)
0.34 (0.19, 0.60)
2.14 (1.50, 3.05)
0.70 (0.18, 2.68)
1.86 (0.92, 3.76)
1.01 (0.12, 8.51)
1.70 (1.50, 1.93)
0.33 (0.03, 3.16)
1.50 (1.20, 1.87)
1.55 (1.35, 1.79)

2.56 (2.29, 2.86)
1.70 (1.30, 2.22)
2.40 (1.10, 5.24)
1.29 (0.79, 2.13)
3.76 (1.37, 10.32)
1.60 (0.87, 2.94)
1.46 (1.24, 1.72)
2.51 (2.05, 3.07)
1.92 (1.67, 2.21)
1.97 (0.88, 4.38)
1.95 (1.61, 2.36)

ES (95% CI)

5.78
1.13
1.52
3.44
0.34
2.70
3.46
5.81
4.43
2.21
4.31
4.75
0.88
4.75
2.91
0.40
0.74
7.07
1.31
0.45
6.57
0.72
2.93
0.44
5.31
3.26
4.99
0.98
2.61
0.42
6.86
0.37
6.15
100.00

16.24
12.80
4.39
7.85
2.92
6.19
15.26
14.38
15.74
4.22
100.00

Weight
%

0.90 (0.69, 1.17)
1.23 (0.36, 4.20)
1.28 (0.46, 3.56)
1.20 (0.69, 2.08)
1.42 (0.13, 15.64)
3.68 (1.86, 7.31)
1.46 (0.84, 2.54)
1.56 (1.20, 2.03)
2.94 (1.93, 4.48)
1.53 (0.69, 3.39)
2.48 (1.60, 3.84)
2.20 (1.50, 3.23)
0.54 (0.13, 2.22)
2.39 (1.63, 3.50)
0.66 (0.34, 1.25)
0.22 (0.02, 1.91)
3.50 (0.73, 16.72)
1.90 (1.75, 2.06)
1.20 (0.39, 3.69)
3.39 (0.44, 26.12)
1.41 (1.19, 1.67)
1.39 (0.28, 6.83)
1.90 (1.00, 3.61)
8.00 (1.00, 64.00)
1.42 (1.04, 1.96)
0.34 (0.19, 0.60)
2.14 (1.50, 3.05)
0.70 (0.18, 2.68)
1.86 (0.92, 3.76)
1.01 (0.12, 8.51)
1.70 (1.50, 1.93)
0.33 (0.03, 3.16)
1.50 (1.20, 1.87)
1.55 (1.35, 1.79)

2.56 (2.29, 2.86)
1.70 (1.30, 2.22)
2.40 (1.10, 5.24)
1.29 (0.79, 2.13)
3.76 (1.37, 10.32)
1.60 (0.87, 2.94)
1.46 (1.24, 1.72)
2.51 (2.05, 3.07)
1.92 (1.67, 2.21)
1.97 (0.88, 4.38)
1.95 (1.61, 2.36)

ES (95% CI)

5.78
1.13
1.52
3.44
0.34
2.70
3.46
5.81
4.43
2.21
4.31
4.75
0.88
4.75
2.91
0.40
0.74
7.07
1.31
0.45
6.57
0.72
2.93
0.44
5.31
3.26
4.99
0.98
2.61
0.42
6.86
0.37
6.15
100.00

16.24
12.80
4.39
7.85
2.92
6.19
15.26
14.38
15.74
4.22
100.00

Weight
%

  
1.0156 1 64

Stratified by study design - cohort and case-control
Observational studies

1.67	  (1.49,	  1.87)	  

Systema,c	  review	  &	  meta-‐analysis	  
ObservaDonal	  studies	  

GC	  safer	   GC	  harmful	  

Systema,c	  review	  &	  meta-‐analysis	  
Methodological	  challenges	  

•  RCTs	  
– Quality	  of	  safety	  reporDng	  
–  Variable	  definiDon	  of	  infecDon	  

•  ObservaDonal	  studies	  
– Heterogeneity	  

•  DefiniDon	  of	  GC	  exposure	  
•  DuraDon	  of	  exposure	  
•  Risk	  auribuDon	  models	  
•  Adjustment	  for	  confounders	  

–  PublicaDon	  bias	  
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Systema,c	  review	  &	  meta-‐analysis	  
Summary	  

•  No	  clear	  message	  about	  risk	  of	  infecDon	  
– Low	  confidence	  in	  summary	  measures	  

•  No	  increased	  risk	  to	  <1.6x	  increase	  

Scenario	  

•  68	  year	  old	  woman	  with	  RA	  
•  DAS28	  6.4	  

–  Failed	  MTX,	  SSZ,	  LEF	  

•  DiabeDc	  
•  Two	  admissions	  with	  infecDon	  

•  What	  is	  her	  risk	  of	  infecDon	  
with	  treatment	  opDons?	  
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Personalised	  risk	  

Strangfeld	  et	  al.	  ARD,	  2011	  

None	  
One	  
Two	  

Three	  

Ra
te
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f	  s
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	  in
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	  /	  
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0	  
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One	  or	  two: 	  Age	  >	  60 	  	  
	   	   	  Chronic	  lung	  disease	  
	   	   	  Chronic	  renal	  disease	  
	   	   	  >5	  DMARDs	  at	  baseline	  

Three:	   	   	  2	  +	  past	  history	  of	  serious	  infecDon	  

RR=1.6	  
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Unanswered	  ques,ons	  
ComparaDve	  safety	  across	  all	  drug	  therapies	  

Impact	  of	  dosage	  
Risk	  on	  stopping	  therapy	  

InteracDon	  between	  drugs	  and	  other	  risk	  factors	  
Balancing	  benefits	  and	  harms	  

Solu,on	  

•  Large	  populaDon	  datasets	  
•  High	  quality	  informaDon	  on	  

– Exposures:	  Dosage,	  start	  and	  stop	  dates	  
– Outcomes:	  Validity	  
– Confounders:	  Disease	  severity	  

•  Collected	  from	  operaDonal	  clinical	  pracDce	  


