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Inflammatory diseases

• Rheumatic diseases : Rheumatoid Arthritis (RA), 
Systemic Lupus Erythematosus (SLE), Psoriatic 
Arthritis (PA), Ankylosing Spondylitis (AS) and 
other spondylarthropathies, Juvenile Idiopathic 
Arthritis (JIA) , (connective tissue diseases, 
vasculitides)

• Inflammatory Bowel Diseases : Ulcerative 
Colitis, Crohn’s disease

• Skin : Psoriasis

• Many other « inflammatory / autoimmune diseases » exist:  e.g. 
glomerulonephritis, multipele sclerose, idiopathic thrombopenic purpura, 
myasthenia gravis, M. Behçet, sarcoïdosis, auto-immune hepatitis, ….



Immunomodulatory drugs are a more 
important cause for immunodepression

The physiopathology for these diseases is different 
• RA & LE YES (according to disease activity !?) 

• IBD “NO” (defective innate immunity ?)
• Psoriasis “NO”

MF Doran et al. Arthritis Rheum 2002

Inflammatory disease  - a cause in itself for 
immunodepression possibly influencing 

efficacy / safety of vaccines ?



Immunomodulatory drugs commonly used
may/will influence efficacy / safety of vaccines
• Corticosteroids

(high dose 20 mg/day of prednisone or equivalent for ≥2 weeks)
• Methotrexate including low-dose weekly regimens (not considered by all 

rheumatologists as severely immunocompromising)
• Leflunomide (considered by most rheumatologists as immunocompromising)
• Alkylating agents (e.g., cyclophosphamide)
• Antimetabolites (e.g., azathioprine, 6-mercaptopurine)
• Transplant-related immunosuppressive drugs (e.g., cyclosporine, tacrolimus, 

sirolimus, mycophenolate mofetil)
• Mitoxantrone (used in multiple sclerosis). 

BIOLOGICALS 
• Anti Tumor Necrosis Factor α agents

(infliximab, adalimumab, etanercept, certolizumab, golimumab)
• Others:  rituximab (anti CD20), anakinra (human interleukine-1-

receptorantagonist), abatacept (anti T cell costimulation (CTLA4)), 
tocilizumab (anti IL6 receptor), efalizumab …



Immunomodulatory drugs commonly used
may influence Efficacy / Safety of vaccines



NB: Not immunocompromising : 
• Paracetamol  (?) & NSAID  
• Sulphasalazine & (hydroxy)chloroquine
• Corticosteroids

• Short- or long-term daily or alternate-day therapy with <20 mg 
of prednisone or equivalent 

• Long-term, alternate-day treatment with short-acting 
preparations 

• Maintenance physiologic doses (replacement therapy) 
• Steroid inhalers 
• Topical steroids (skin, ears, or eyes) 
• Intra-articular, bursal, or tendon injection of steroids 
• Budesonide enteric coated (Entocort ®, etc)…?



NB: Not immunocompromising ? : 

• Glatiramer acetate (MS) not
• Hydrea very probably not
• Monoclonal antibodies against VEGF (vascular 

endothelial growth factor), EGFR (epidermal growth 
factor), growth factor HER-2 (Herceptin ®) very
probably not

• Tyrosine kinase inhibitor (Glivec ® ..) probably yes
• ………. probably not / yes



Interferons (a, b and g) and ribavirin
• Risk for neutropenia, but no clinically apparent increase in 

opportunistic infections. 
• No information is available on 

– possible decreased vaccine efficacy (physiopathologically
plausible) 

– increased adverse events with live viral antigens
(physiopathologically not plausible; on the contrary it will inhibit
intracellular viral multiplication) 

but definitive data are lacking. 
• In general not considered to compromise immunity
• No formal contraindication for YF vaccination
• Quid Pegylated-interferon ? probably immunodepressive ?



Severely immunocompromised (non-
HIV) persons include those who have

• Congenital immunodeficiency
• (active) Leukemia or lymphoma
• Generalized malignancy
• Cancer chemotherapeutic agents (excluding tamoxifen and other 

(anti-)hormonal medications).
• Radiation therapy, current or recent (total body irradiation; 

megavoltage wide field radiotherapy; “mantle field irradiation” )
• Solid organ transplantion or bone marrow transplantion or 

stem cell transplantation (HSCT) within 2 years; 
persons whose transplants occurred >2 years ago but who 
are still taking immunosuppressive drugs.

• Graft-versus-host disease
• Aplastic anemia



• HIV Infection 
– Asymptomatic HIV-infected persons with CD4 cell 

counts of 200–500/mm3 are considered to have limited 
immune deficits

– HIV-infected persons with CD4 cell counts <200/mm3, 
history of an AIDS-defining illness, or clinical 
manifestations of symptomatic HIV are considered to 
have severe immunosuppression

• Thymectomy and  thymoma

Other Conditions Associated with 
Immune Deficits



• Asplenia
• Chronic renal disease (uremic state in end stage renal disease  & 

haemodialysis patients)
• Chronic liver disease (including chronic hepatitis C)
• Diabetes mellitus 
• Complement deficiencies
• Various forms of localized radiotherapy
• Tamoxifen and other (anti-)hormonal medications). 
• Severe malnutrition
• Diabetes mellitus
• Immmunoscenescentie
• (chronic lung & heart failure)
• (IV drug users)

Chronic Conditions Associated with 
Limited Immune Deficits include



Infections in corticosteroid treated 
patients (meta-analysis)

150.7 (p 0.001)2.1*
(1.6-2.9)

> 40 mg

22.6 (p 0.004)2.1
(1.3-3.6)

20-40 mg 

5.8 (NS)1.3
(1.0-1.6)

< 20 mg

Incidence per 
1000 pt.21 days

RR 
(incidence per 100 pt)

Daily dose 
pred

*shorter duration of high dose (median 12 days versus 28 days)

Stuck AE, et al.  Rev Infect Dis 1989; 11: 954-963.



Infections in corticosteroid treated 
patients (meta-analysis)

83.9 (p 0.001)2.6
(1.5-4.6)

> 1000 mg

49.1 (p 0.06)2.0
(1.0-3.9)

500-999 mg 

12.2 (NS)0.9
(0.1-6.6)

< 500 mg

Incidence per 
1000 pt.21 days

RR 
(incidence per 100 pt)

Cumulative  dose
pred

Stuck AE, et al.  Rev Infect Dis 1989; 11: 954-963.





Corticosteroids

• National Consensus Travel Medicine 2009
– The contraindication level for corticosteroids remains  

> 20mg prednisolon for > two weeks.  
– Prednisolon < 10mg is no contraindication.  
– Prednisolon between 10 and 20mg requires expert 

advice, taking into account underlying disease and its 
immunosuppressive character as well as current and 
cumulative dose. 

• Most autorities accept at this moment : 
– “low dose corticosteroids” (< 20 mg)  is no 

contraindication (despite high cumulative dose)
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Efficacy of vaccines
in the context of immunodepressed patients

Response to the vaccine may be decreased resulting 
in poor protection

– Efficiency / field efficacy
• preferably trough well-conducted and well-controlled vaccine 

efficacy trials        different possible end points (infection, disease, 
hospitalization, death)                          in different settings and 
populations

• rarely possible or feasible in the context of immunodepressed
patients…

– Immunogenicity



Efficacy of vaccines
in the context of immunodepressed patients

Response to the vaccine may be decreased resulting in poor 
protection

– Efficiency / field efficacy

– Immunogenicity = immunological markers (of the adaptive 
immune system) used as “correlate” and/or  “surrogate” of protection 
(against infection and / or disease) 

• MOST OFTEN  humoral =  demonstration of B cell–generated antibodies
- quantitatively = seroconversion & geometric mean titers / peak titers
- quality = e.g. avidity; bactericidal / opsonophagocytitic / neutralizing ab; etc
- rapidity of decline of titers or long term persistence 

• ALSO cellular markers : effector T cells / memory B & T cells 



Efficacy of vaccines
in the context of immunodepressed patients

Immunogenicity and Safety of Hepatitis A Vaccine in Liver and Renal Transplant 

Recipients  JID 1999 180 2014

= “lower (PR), slower, lower (GMT), shorter”



Only relatively small studies have investigated the influence of DMARDs on 
the immunogenicity of pneumococcal and influenza vaccine in patients 
with chronic rheumatic and autoimmune diseases, 

and these studies do not result in a uniform picture !!!!!!!!!

RA



SUMMARY

Conventional DMARDs, such as methotrexate or azathioprine, appear to 
have only modest impact on postvaccination titers.                                         
In general, 20% — in some studies, up to 50% — of the patients do not
develop protective antibody levels.

Among the newer, “biological” DMARDs, the TNF antagonists also appear 
to only slightly diminish antibody responses to vaccines.

In contrast, the preliminary data available thus far for rituximab (anti CD20), and 
abatacept (anti T cell costimulation (CTLA4)), show that these agents may have 
the potential to blunt immune responses, and more studies of these 
agents are urgently needed. 

RA



SUMMARY

Regarding influenza vaccination, 
• MTX monotherapy is not associated with a decreased 
response, 
• the use of etanercept and infliximab in combination with 
MTX may cause lower titers and lower response rates. 

Concerning pneumococcal vaccination, 
• MTX seems to impair responsiveness;
• the concomitant use of adalimumab and MTX is also 
associated with decreased response, 
• the concomitant use of etanercept or infliximab and MTX
seems not to have an effect on response rates.

RA



CISTM11, Budapest, Hungary, May 24 - 28, 2009



did not develop a sufficient anti-HAV titer:
• 43% of travelers using Methotrexate
• 28% of those using Corticosteroids
• 20% taking TNF-blockers 
• both travelers using Tacrolimus

all travelers who took mercaptopurinederivates
achieved protective titers. 

CISTM11, Budapest, Hungary, May 24 - 28, 2009



Safety of vaccines
in the context of immunodepressed patients

Vaccines may cause  ?

– Hypothetical = Flare up of the inflammatory disease / 
rejection / hiv ……

• (temporal association in only a very few case reports; no causal relationship demonstrated)
• (substantial literature data supports the conclusion that immunisation does not increase 

clinical or laboratory parameters of disease activity)
• 1976 swine flu & GBS; measles & ITP                             
• VIGILANCE  remains important !! Cfr HPV, H1N1 new variant (= adjuvants)

– Possible = Dissemination of the virus of live vaccines 
(? enhanced virus replication? , with risk for severe side effects, 
persistence of the virus, transmission to the environment) – e.g. OPV
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TRAVEL CLINIC :  How often ?

14 took Immunosuppressive medications for RA, SLE, IBD, Psor, 
post-transplant, etc

Not all needed yellow fever vaccination (did not visit YF-endemic 
countries, or were vaccinated against YF less than 10 years ago)

It was actually a problem in 44 – they changed their itinerary

2,227 travelers 
ITM pretravel clinic 
Oct &  Nov 2004



• Retrospective study applied to rheumatological patients who were using 
immunosuppressors and were vaccinated 60 days before the investigation 
by means of a questionnaire 

• 70 patients of mean age 46 years were evaluated. 
– 54 RA 
– 11 SLE
– 5 spondyloarthropathy
– 2 systemic sclerosis

• The therapeutic schemes included 
– MTX (42)
– CSt (22)
– sulfasalazine (26)
– leflunomide (18)
– cyclophosphamide (3) 
– immunobiological agents (9)

• Sixteen patients (22.5%) reported some minor adverse effect. 
• Among the eight patients using immunobiological agents, only one presented a 

mild adverse effect. 
• Among these patients using immunosuppressors, adverse reactions were no more 

frequent than among immunocompetent individuals. 

“This is the first 
study on this topic”.



Content

1. Inflammatory diseases & Immunomodulatory drugs
2. Efficacy and safety of a vaccine
3. Travel medicine
4. Which vaccines for adults ? 
5. Which vaccines are recommended in immunocompromised

patients with immune mediated inflammatory diseases 
6. Timing of vaccination 
7. Live vaccines : prototype Yellow fever vaccine; Zoster
8. Measurement immune status & Serologic control



Vaccines for adults

e.g.  CDC; (CATMAT)  The Immunocompromised Traveler. 04/2007 

Immunocompromised patients with 
inflammatory disease may be at higher risk ?

Routine vaccinations:

Tetanus No
Diphtheria No
Pertussis No
Polyomyelitis No
Measles Yes

In selected groups:
Invasive Pneumococcal Disease Yes
Influenza Yes
Hepatitis B Yes

Human Papilloma virus Yes
Varicella /Zoster Yes



Vaccines for adults

e.g.  CDC; (CATMAT)  The Immunocompromised Traveler. 04/2007 

Travel related vaccine:

Hepatitis A No
Typhoid fever No ?
Yellow fever No ?
Meningococcal meningitis No ?
Japanese encephalitis No
Tick born encephalitis No ?
Rabies No
(TBC/BCG) Yes
Cholera No ?

Immunocompromised patients with 
inflammatory disease may be at higher ris



http://www.cdc.gov/mmwr/PDF/wk/mm5753-Immunization.pdf
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JCC (Journal of Crohn's disease and Colitis)  2009 (in press)

PSORIASIS

LUPUS

IBD

British Society for Rheumatology 2002,  
http://rheumatology.org.uk/guidelines/guidelines_other/vaccinations/view

American College Rheumatology 2008 oral presentation (Monday 27/10/2008)

M Lebwohl et al.,

RA



This paper is the product of work by gastroenterologists and infectious disease experts. 

It provides guidance on the prevention, detection and management of opportunistic 
infections in patients with IBD.  

After a section on definitions and risk factors for developing opportunistic infection,     
there are five sections on different infectious agents,         
followed by a section on information and guidance for patients with IBD travelling
frequently or to less economically developed countries. 

In the final section, a systematic work up and vaccination programme is proposed for 
consideration in patients exposed to immunomodulator therapies. 

IBD



1/As in the general population, the immunisation status of patients with 
inflammatory bowel disease should be checked and vaccination considered for                
routinely administered vaccines: tetanus, diphtheria, poliomyelitis.

2/ In addition, every patient with inflammatory bowel disease should be 
considered for the five following vaccines, ideally at diagnosis for the reasons 
above: 

• VZV varicella vaccine (if there is no medical history of chickenpox, 
shingles, or VZV vaccination and VZV serology is negative)

• Human papilloma virus
• Influenza (trivalent inactivated vaccine) once a year 
• Pneumococcal polysaccharide vaccine booster after 5 years
• Hepatitis B vaccine in all HBV seronegative patients

3/ Vaccines for patients on immunomodulators traveling in developing 
countries or frequently  traveling around the world should be discussed 
with an appropriate specialist – live vaccines are not allowed – TB check.

IBD



Which vaccines are recommended in IC patients ?

IMID  Patients

Vaccine Impact  
disease in 
IC patients 

?

Belgian
Superior
Health
Council

CDC RA
Association

European
Crohn & 

Colitis Org.

Am. 
Psoriasis
Found.

HPV Increased
morbidity

YES

Varicella/
Zoster

Increased
mortality

(YES) YES YES

HBV Increased
morbidity

subgroups Sub
groups

(yes) YES

Patients with inflammatory
disease

Vaccine Impact  
disease in 
IC patients 

?

Belgian
Superior
Health
Council

CDC Britisch
Society for 
Rheumatol.

European
Crohn & 

Colitis
Org.

Am. 
Psoriasis
Found.

Influenza Increased
mortality

YES YES YES YES YES

Pneumo Increased
mortality

subgroups YES YES YES

HP Brezinschek et al., Curr Opin Rheumatol 2008 ; B Sands et al., Inflamm Bowel Dis 2004
JF Rahier et al., JCC 2009 (in press); M Lebwohl et al., J Am Acad Dermatol 2008 
British Society for Rheumatology 2002,  
http://rheumatology.org.uk/guidelines/guidelines_other/vaccinations/view
Superior Health Council  www.health.fgov.be/CSS_HGR
CDC http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5515a1.htm

Jean François Rahier & Fons Van Gompel © AIC-Belgium



PSORIASIS



PSORIASIS



PSORIASIS



LES



Multiple Sclerosis

• “The ACIP’s advice for the normal use of all live-virus as well 
as killed vaccines in multiple sclerosis (MS) patients who are not 
undergoing a current exacerbation of disease is reinforced by the 
National MS Society (www.nationalmssociety.org/Sourcebook-
vaccinations.asp), a source well respected by MS patients and 
their physicians. 

• In the past, many practicing neurologists have strongly advised 
their MS patients against the use of live-virus vaccines at any 
time. If possible, MS patients should not receive any vaccine for 6 
weeks after the onset of a disease exacerbation. 
Immunomodulatory agents commonly used in MS patients, such 
as interferons and glatiramer acetate, are not thought to affect 
vaccine response or safety, but definitive data are lacking. 

• In these special circumstances, travel health advisors should 
confer with the traveler’s other physicians in developing an 
appropriate plan.”



Content

1. Inflammatory diseases & Immunomodulatory drugs
2. Efficacy and safety of a vaccine
3. Travel medicine
4. Which vaccines for adults ? 
5. Which vaccines are recommended in immunocompromised

patients with immune mediated inflammatory diseases 
6. Timing of vaccination 
7. Live vaccines : prototype Yellow fever vaccine; Measles; Zoster
8. Measurement immune status & Serologic control



Timing of vaccination

Avoid periods of intense immunosuppression
Best before the start of immunomodulator therapy * : 
• Better immunogenicity  (i.e MTX)
• No contraindication in case of live vaccines
Patient today = traveler tomorrow

HP Brezinschek et al., Curr Opin Rheumatol 2008;20:295-299 
JF Rahier et al., JCC 2009(in press)

British Society for Rheumatology 2002, 
http://rheumatology.org.uk/guidelines/guidelines_other/vaccinations/view

M Lebwohl et al., J Am Acad Dermatol 2008;58 (1):94-105

* Consideration could reasonably be given to a vaccination 
programme at diagnosis of inflammatory bowel disease, 
since 
•80% of patients will be treated with corticosteroids, 
•40% with thiopurines
•20% with anti-TNF therapy



Timing of vaccination

HP Brezinschek et al., Curr Opin Rheumatol 2008;20:295-299 
JF Rahier et al., JCC 2009(in press)

British Society for Rheumatology 2002, 
http://rheumatology.org.uk/guidelines/guidelines_other/vaccinations/view

M Lebwohl et al., J Am Acad Dermatol 2008;58 (1):94-105

For live vaccine, if possible to interrupt temporarily the IMs

• How long to wait before vaccine administration : “3 months”
(corticosteroids : 1 month) (infliximab 6 mo ?) (etanercept 2 mo ?) 
(leflunomide longer ? if at all)

? « pharmacologic halflife biologic activity »

• How long to wait to restart drug after the vaccination : “3 weeks” (….. 2-4)
? « duration of the viremia; virus still present somewhere in the body ?»



Timing of vaccination
En France 
http://www.cri-net.com/recherche/fichesPratiques/french/CH3c.pdf
Il est aussi souhaitable de vérifier si le patient est susceptible de se 

rendre à court ou moyen terme dans un pays ou la vaccination 
anti-amarile est obligatoire. 

Si tel est le cas, la vaccination, efficace pendant 10 ans, doit être 
effectuée dans un centre agréé au moins 3 semaines avant de 
débuter la biothérapie. 

Il faut cependant noter qu’aucune étude spécifique n’a été consacrée 
à ce sujet." et 

"le délai de reprise du traitement anti-TNFα après la vaccination sera 
d’au moins 3 semaines (période de réplication virale)."



38 Y - RA 
CONSULTATION  20/10/2009
• Very short trip Tanzania for 3  days – 8-10/11/209
• Stopped Humira & Ledertrexate 5 weeks

QUID 
– needs 3 months ? 8 weeks ? 10 weeks ? – but if vaccination on 28/10 = 

only 7 weeks
– To vaccinate 10 days before departure ? To short ? 
– No restart medication before departure !!
– Tanzania = low risk area; strict daytime antimousquito measures ?
– Idem & vaccination after return, to be safe for the future ? 

SHARED  / INFORMED  DECISION
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Figure 36-6 - Circulating virus, interferon and hemagglutination-
inhibiting (HI) antibodies, adults inoculated with yellow fever 17D 
vaccine.                   (Modified from Wheelock EF, Sibley WA.)

Live vaccines - YELLOW FEVER

… Duration of immunity 
…

…..these observations, as well as the 
prolonged synthesis of IgM
antibodies in persons immunized 
with 17D virus suggest that chronic 
persistent infection or storage of 
antigen in vivo, possibly in 
follicular dendritic cells, might 
explain the durability of the human 
immune response.

Chapter 36 
MONATH et al.



Figure 36-20

A: Proportion of healthy 
adults in two studies with 
viremia detectable by plaque 
assay following inoculation of 
yellow fever 17D vaccine (YF-
Vax®). 

B: Mean viremia levels in the 
same studies. Viremia
occurred principally between 
days 4-6 and did not exceed 
2log10 PFU/mL in and 
subject.

(Data from Monath TP, 
McCarthy K, Bedford P, et al. 
and an unpublished study.)



not recommended for immunocompromised individuals

• Complications
– Risk of complications based on theorical grounds: 

• prolonged viremia may increase the risk of neuroinvasion and 
encephalitis, and 

• unrestrained virus replication could enhance damage to the liver and 
other visceral organs.

Live vaccines - YELLOW FEVER

Yellow Fever Vaccine-associated 
Viscerotropic Disease (YEL-AVD) 

Yellow Fever Vaccine-associated 
Neurotropic Disease (YEL-AND) 



!! PRIMOVACCINATION !!



THYMIC 
VOLUME
vs
AGE



not recommended for immunocompromised individuals

• Complications

– Few severe complications attributable to inadvertent immunization of 
immunocompromised individuals with YF vaccine has been 
reported -- but experience is limited

– One single instance of fatal encephalitis following vaccination of HIV 
infected patient: undiagnosed HIV infection who has a low CD4 count 
(108 cells/mm³) and who developed YEL-AND and died of 
meningoencephalitis (Kengsakul et al. 2003) 

• Immune response to vaccine 

– The effect of vaccination in immunosuppressed individuals has not 
been elucidated, but most reports suggest inadequate antibody 
response rather than safety concerns

Live vaccines - YELLOW FEVER



!! PRIMOVACCINATION !!

• the risk of a serious side effect due to vaccination
(varying from 1 (or much less) to 20 – 40  / 1.000.000 depending on age)

is on average lower than

• The risk of death caused by Yellow Fever in an endemic area     
(varying from 20 to 1600 / 1.000.000 per month)  

2008   2008   risk assesment



HIV patients: seroconversion
• Seroconversion rates after YF vaccination among asymptomatic HIV-

infected persons: data are limited, but indicate that the seroconversion 
rate among such persons may be reduced
– 3/18 children (Sibailly 1997)
– 27/31 adults (Goujon 1995)
– 12/12 adults (Tattevin 2004) 

AIDS. 2004 Mar 26;18(5):825-7



Live vaccines - MEASLES

… Viremia ?  …
• extremely low & shortliving – only in animal 

testing found - never detected in humans

• in 1 child virus on day 12 in conjunctival fluid

- Quid in immunocompromised ?



Live vaccines - Safety of Zoster vaccine

Prevention of Herpes Zoster ; Recommendations of the Advisory Committee on Immunization Practices 
(ACIP); Recommendations and Reports June 6, 2008 / Vol. 57 / RR-5 Morbidity and Mortality Weekly 
Report  www.cdc.gov/mmwr

Therapy with low-doses immunomodulatory drugs for treatment of 
rheumatoid arthritis, psoriasis, polymyositis, sarcoidosis, inflammatory 
bowel disease, and other conditions including : 

• methotrexate (<0.4 mg/Kg/week), 

• azathioprine (<3.0 mg/Kg/day), or 

• 6 mercaptopurine (<1.5 mg/Kg/day) 

are not considered sufficiently immunosuppressive to create vaccine safety 
concerns and are not contraindications for administration of zoster 
vaccine. … with antiviral therapy should complications ensue.
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Measurement degree / kind of 
immunodepression ! ?

• CD4 / 8 ?



Serologic control ! ?

• Hep A
• Hep B
• Rabies
• (TBE = not routinely available)
• (Yellow fever = not routinely available)





fvgompel@itg.be


