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INFECTION RISK OF TARGETED
SYNTHETIC DRUGS USED

IN IMMUNE-MEDIATED
INFLAMMATORY DISEASES ‘

OBJECTIVE To review the available evidence concerning the infectious risks related to the targeted
synthetic drugs used in immune-mediated inflammatory diseases and the measures for
preventing infections in this type of disease. MATERIALAND METHODS Targeted synthetic drugs with an
indication in immune-mediated inflammatory diseases, including rheumatoid arthritis, psoriatic
arthritis, ankylosing spondylitis, juvenile idiopathic arthritis, inflammatory bowel disease, psoriasis
and atopic dermatitis, were selected. The summary of product information for these drugs
were consulted and a search carried out in Pubmed, reviewing the most relevant articles and
clinical guidelines. RESULTS AND CONCLUSIONS Patients with immune-mediated inflammatory diseases
present a higher risk of developing infections compared with the general population, partly due
to immunosuppressive therapy. The infection risk associated with these treatments depends
on the mechanism of action. There is no evidence for an increased risk of serious infections
associated with apremilast use. Therefore, prior to initiating therapy with apremilast, no type
of test other than clinical monitoring of the disease needs to be performed. Treatment with
JAK inhibitors has been associated with an increase in infection risk, including reactivation of
tuberculosis, herpes zoster and hepatitis B, amaong other infections. The vaccination status must
be evaluated, a screening for infection with hepatitis B or latent tuberculosis performed, and
an active systemic or local infection ruled out before starting treatment with JAK inhibitors.
The inactivated vaccines recommended for patients being treated with JAK inhibitors are
pneumaococcus, influenza, hepatitis A, hepatitis B, herpes zoster and SARS-CoV-2. Attenuated
live vaccines are contraindicated in these patients. Insufficient data are available to demonstrate
that apremilast or JAK inhibitors increase the risk of COVID-19 infection and its complications. It
is important that both healthcare professionals and patients are aware of the infection-prevention
measures and recognise the signs and symptoms of infection before and during treatment with
these drugs. KEYWORDS Targeted synthetic drugs, immune-mediated diseases, infection risk, herpes
zoster, tuberculosis, vaccination
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Introduction

Patients withimmune-mediated inflammatory diseases
present a higher incidence and severity of infectious
diseases than the general population®. This higher risk of
infectionis associated with the advanced age, the type of
disease and its degree of activity, the comorbidities and
the concomitant inmunosuppresive treatment.?

Disease-madifying drugs (DMARDs) are intended to slow
disease progression and to improve patients’ symptoms
and quality of life. Depending on their size manufacturing
method, they are classified as synthetic DMARDs (small
molecules obtained by chemical synthesis) and biological
DMARDSs (larger molecules obtained using biotechno-
logy). The first to be incorporated into the therapeutic
arsenal were conventional synthetic DMARDs, although
itis not clearif they act against specific targets. DMARDs
aimed at specific targets, both synthetic and biological,
were thenincorporated.®

The inhibition of specific targets induces an anti-inflam-
matory response that is responsible for the therapeutic
effect, although it may also affect the response to acute
infections and the control of latent or chronic infections.
It is important that both healthcare professionals and
patients are aware of the infection-prevention measures
and recognise the signs and symptoms of infection before
and during treatment with these drugs.*

In this bulletin we will focus on describing the infec-
tion risks of synthetic targeted DMARDs used to treat
immune-mediated inflammatory diseases, namely
phosphodiesterase-4 (PDE4) inhibitors and Janus kinase
(JAK) inhibitors. We will review the evidence available
concerning the infection risks related to these drugs
and the infection-prevention measures for these type of
diseases. The infection risks of biological BMARDs have
been discussed previously.®

Phosphodiesterase-4 (PDE4) inhibitor: apremilast
Infection risks

Apremilast was approved by the European Commis-
sion (EC) in 2015 and is authorised for the treatment
of psoriatic arthritis, plaque psoriasis and Behget's
disease. This PDE4 inhibitor results in a decrease in the
inflammatory response by modulating the expression
of inflammatory cytokines such as tumour necrosis
factor (TNF), interleukin 23 and 17 (IL-23 and IL-17)
and anti-inflammatory cytokines such as interleukin 10
(IL-10). All the above are involved in psoriatic arthritis
and psoriasis. Apremilast has been shown to be effective
for the treatment of these conditions, although it may
increase the risk of infections.®

Patients with
immune-mediated
inflammatory diseases
present a higher risk of
developing infections

Its summary of product information describes upper
respiratory tract infections as very common (>1/10) and
nasopharyngitis and bronchitis as common adverse re-
actions (>1/100 to <1/10). In addition, serious infections,
including opportunistic infections and transmission of
infections through live attenuated vaccines, are included
asimportant potential risks in the risk management plan
for apremilast from the European Medicines Agency
(EMA), which was updated in May 2022.78

Theincidence of non-opportunistic systemic infectionsin
clinical trials with psoriatic arthritis was 0.3%, 0.4% and
0.6% for placebo, apremilast 20 mg/12 hours and apre-
milast 30 mg/12 hours, respectively. The corresponding
valuesinclinical trials with psoriasis were 0.5% and 0.9%
for placebo and apremilast 30 mg/12 hours, respectively,
and in the clinical trial with Behcet's disease, the values
were 1.9% and 0% for placebo and apremilast 30 mg/12
hours during the first 12 weeks of treatment phase, with
two cases of severe infection being reported in the sub-
sequent, open-label treatment phase with apremilast &®

The incidence of opportunistic systemic infections in
clinical trials with psoriatic arthritis and plaque psoriasis
was low (£0.1% for apremilast). No case of active tuber-
culosis, herpes zoster, reactivation of latent tuberculosis
or of hepatitis C was reported. However, in some trials,
patients with a history of tuberculosis or hepatitis C
antibodies were excluded.®®

The data available in the EMA risk management plan
show that the incidence of infections did not increase
when patients continued with long-term apremilast
treatment.®

In a post-marketing safety study carried out in a US co-
hort and funded by the laboratory, the reactivation rate
for herpes zoster, hepatitis C or tuberculosis was found to
be lower in patients treated with apremilast thanin those
receiving biological DMARDs and conventional DMARDs
used in psoriatic arthritis or psoriasis. However, care must
be taken wheninterpreting these data because outcomes
assessed are relatively rare events.’®
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Otherimportantrisks to consider include suicidal ideation
and behaviour, depression, anxiety, agitation, vasculitis,
malignant neoplasms, serious cardiovascular events
(cardiovascular death, myocardial infarction and non-fa-
tal stroke), miscarriage and delayed foetal development
in pregnant women.®

Prior evaluation and follow-up
Before starting treatment with apremilast

There is no need to perform any type of additional test
other than clinical monitoring of the disease.

During treatment with apremilast

Special attention must be paid to patients exhibiting
symptoms such as mood alterations, weight loss or
serious cardiovascular events.”8

Janus kinase inhibitors (JAK): YTofacitinib,
VBaricitinib, YUpadacitinib, YFilgotinib,
YAbrocitinib

Infection risks

JAKs are afamily of tyrosine kinases linked to numerous
intracellular cytokine receptors that are found as
four isoforms (JAK1, JAK?2, JAK3 and TYK2). They
are intracellular signal transduction molecules that
translate the effects of some cytokines and growth
factors into cellular responses. These mediators are
important for the immune defence and in immune-
mediated inflammatory diseases.

The JAK inhibitors available differ in their selectivity for
specific JAK isoforms. Thus, tofacitinib is considered to
be a pan-JAK inhibitor, baricitinib inhibits JAK1 and JAK2
with greater selectivity, upadacitinib preferably inhibit
JAK1 and the JAK1/3 pair, and filgotinib and abrocitinib
are highly selective JAK1 inhibitors. However, this diffe-
rence in selectivity is not obviously related to their safety
and efficacy profile in clinical practice 14

YTofacitinib

Tofacitinib was approved by the EC in 2017 and is
authorised for the treatment of rheumatoid arthritis,
psoriatic arthritis, ankylosing spondylitis, juvenile
idiopathic arthritis and ulcerative colitis.

lts summary of product information describes pneumonia,
influenza, herpes zoster and urinary tract infection
as common (=1/100 and < 1/10), and tuberculosis,
diverticulitis, pyelonephritis, cellulitis, herpes simplex,

Tuberculosis screening
is not required prior to
apremilast treatment

viral gastroenteritis and viral infection as uncommon
adverse reactions (=1/1000 to <1/100).

The infections described as rare (>1/10,000 to <1/1000)
are sepsis, disseminated tuberculosis, necrotizing
fascitis, bacteriaemia, staphylococcus bacteriaemia,
Pneumocystis jirovecii pneumonia, pneumococcal
pneumonia, bacterial pneumonia, encephalitis, atypical
mycobacterial infection, cytomegalovirus infection and
arthritis.

The infections described as very rare (<1/10,000) are
tuberculosis of the central nervous system, crypto-
coccal meningitis and Mycobacterium avium complex
infection.t

The risk factors related with serious infections were
tofacitinib dose, elderly age, male sex, confirmed lym-
phopaenia at -baseline (<1000 cells/uL), treatment with
other immunosuppressants (including corticosteroids),
history of diabetes mellitus, chronic obstructive pul-
monary disease, high body mass index and patients from
certain Asian countries.t®

The risk of herpes zoster reactivation in patients trea-
ted with tofacitinib appears to be dose-dependent and
increased in Japanese and Korean patients and those
with long-term disease who have received two or more
biological DMARDs. The risk of herpes zoster infection is
increased in patients with absolute lymphocyte counts
<1000 cells/uL. The risk of reactivation chronic viral
hepatitis is unknown.'®

Otherimportant risks to consider include venous throm-
boembolism (deep vein thrombosis and pulmonary em-
bolism), myelotoxicity, anaemia, hyperlipidaemia, serious
cardiovascular events, malignant neoplasms, interstitial
lung disease and gastrointestinal perforation, amongst
others.1

VYBaricitinib

Baricitinib was approved by the EC in 2017 and is
authorised for the treatment of rheumatoid arthritis and
atopic dermatitis.
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The infections described in the summary of product
information as very common adverse reactions (>1/10)
are upper respiratory tract infections, and as common
adverse reactions (>1/100 to < 1/10) are herpes zoster,
herpes simplex, gastroenteritis, urinary tract infection
and pneumonia.'?

Herpes zoster is a known risk of baricitinib treatment,
and as such is included in the EMA risk management
plan, which was updated in June 2022.17 However, 89%
of cases reported were classified as non-serious. Only
8.5% of patientsincludedin clinical trials with rheumatoid
arthritis exhibited multidermal herpes zoster. In addition,
only 5% of cases reported developed postherpetic
neuralgia as a complication.

As with tofacitinib, the risk of herpes zoster reactivation
was increased in Japanese population, elderly patients
and patients with long-term disease who had received
two or more biological DMARD:s.

The risk factors associated with serious infections were
elderly age, concomitant corticosteroid treatment, prior
use of biological DMARDs, low body weight, overweight
or obesity, and patients of Asian origin.

Otherimportant risks to consider include venous throm-
boembolism (deep vein thrombosis and pulmonary
embolism), myelotoxicity, hyperlipidaemia, malignant
neoplasms and gastrointestinal perforation, among
others.t’

VYUpadacitinib

Upadacitinib was approved by the ECin 2019 andis autho-
rised for the treatment of rheumatoid arthritis, psoriatic
arthritis, ankylosing spondylitis and atopic dermatitis.'®

The infections described as very common adverse
reactions (>1/10) are upper respiratory tract infections.
Herpes zoster, herpes simplex, bronchitis, folliculitis and
influenzainfections being classified as common (=1/100
to<1/10) and pneumonia, oral candidiasis and diverticu-
litis being classified as rare adverse reactions (=1/1000
to<1/100).13

Therisk factors for herpes zoster reactivation are similar
to other JAKinhibitors discussed abaove.

Therate of tuberculosis was 1.8 events per 100 patients/
year, which is higher than that reported for tofacitinib (all
doses) and baricitinib (4 mg), namely 0.19 and 0.2 events
per 100 patients/year, respectively.

Otherimportant risks to consider include venous throm-
boembolism (deep vein thrombosis and pulmonary
embolism), serious cardiovascular events, malignant

Treatment with JAK
inhibitors increases
theriskof serious
and opportunistic
infections

neoplasms and gastrointestinal perforation, among
others.1®

VYFilgotinib

Filgotinib was approved by the EC in 2020 and is autho-
rised for the treatment of rheumatoid arthritis and
ulcerative colitis. '

The infections described as common adverse reactions
(=21/100 to < 1/10) are urinary tract infection and upper
respiratory tract infection, with herpes zoster and pneu-
monia being described as rare (>1/1000 to <1/100).*

Both serious and opportunistic infections, as well as the
herpes zoster reactivation, are included in the EMA risk
management plan for filgotinib®®, as is the case for other
JAK inhibitors. However, in light of data from the pivotal
clinical trials for filgotinib, the rate of serious infections
and herpes zoster in the integrated summary of safety
was lower than that published for biological DMARDs 2

Other important risks to consider include venous throm-
boembolism (deep vein thrombosis and pulmonary
embolism), serious cardiovascular events, malignant
neoplasms, gastrointestinal perforation and teratogeni-
city, amongst others.1

YAbrocitinib

Abracitinib was approved by the EC in 2021 and is
authorised for the treatment of moderate to severe atopic
dermatitisin adults. At the time of drafting this bulletin, it
was not marketed in Spain.

The summary of product information describes herpes
simplex and herpes zoster infections as common adverse
reactions (21/100 to <1/10) and pneumonia as rare (>
1/1000 to < 1/100). In clinical trials of abrocitinib versus
placebo, infections were reported with higher frequency
in patients treated with abrocitinib 100 mg and 200 mg
(34.9% and 34.8%) vs placebo (27.4%).%
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A safety analysis was performed with the integrated
data from clinical trials of abrocitinib versus placebo
(one phase llb, four phase Il and one extension trial). The
proportion of patients with serious infections was similar
between the abrocitinib 200 mg, abrocitinib 100 mg and
placebo groups. The most commaon serious infections
were herpes-related. No case of tuberculosis or other
opportunistic infections was reported.??

Anincreaseintheincidence rate of herpes zoster per 100
patients/year was observed in the abrocitinib 200 mg and
100 mg groups versus placebo (5.16 and 1.90 versus Q).
A multivariate analysis showed a higher risk of herpes
zoster with the abrocitinib 200 mg dose, age =65 years
and serious atopic dermatitis at the start of treatment. As
with other JAK inhibitors, these events were mostly mild
or moderate in severity and resolved with oral antiviral
treatment.?

Inthis analysis, anincrease in the incidence rate of herpes
simplex per 100 patients/year was observed in the abro-
citinib 200 mg and 100 mg groups versus placebo (16.22
and 12.07 versus 7.20). However, the incidence rates for
eczema herpeticum were similar in the abrocitinib 100
mg and placebo, with no cases being reported in the abro-
citinib 200 mg group. The most significant risk factors for
herpes simplex or eczema herpeticum were a history of
herpes simplex or eczema herpeticum and serious atopic
dermatitis at the start of treatment.??

Prior evaluation and follow-up
Before starting treatment with a JAK inhibitor

Itis essential to assess a series of key aspects to reduce
the risk of infections. Vaccination status and screening
for latent infections at diagnosis will determine the
preventive measures required.

A clinical interview should be conducted to capture the
history of infections, as well as the risk of latent or active
tuberculosis, hepatitis Bimmunisation status, history of
disease and vaccination against measles, mumps, rubella
and chickenpox. The history of past travel and future
travel plans to regions with endemic infectious diseases
should also be considered.

Signs of active systemic or local infection (gingivitis,
oral or vaginal candidiasis) should be ruled out by a
physical examination. Targeted synthetic drugs are
contraindicated in patients presenting active tuberculosis
and those with serious, active infections such as sepsis or
opportunistic infections. To that end, it will be necessary
to perform tuberculosis screening to detect latent
tuberculosis. Care should be taken when treating patients
with recurrent infections, with a history or opportunistic
infections or serious infections, patients who live in, or
have travelled to regions with endemic mycoses, or

Treatment with JAK
inhibitors should not

be started withan
absolute lymphocyte
count (ALC) of less than
750cells/mm?3, and
should bediscontinued
with a count of less than
500 cells/mm?

with concomitant conditions that predispose them to
infections.

With regard to laboratory tests, a complete blood count
should be requested. Treatment should not be started in
patients withan absolute lymphocyte count (ALC) of less
than 750 cells/mm?, and treatment should be disconti-
nued with a count of less than 500 cells/mm?3.

JAK inhibitors should not be administered in combination
with biological DMARDs or powerful immunosuppre-
ssants, such as azathioprine or ciclosporin, as theimmu-
nosuppressive effect is enhanced and the infection risk
increases.t

One requirement for starting treatment with JAK inhi-
bitors is the prior use of a TNF inhibitor, unless this is
contraindicated.t

Patients older than 65 years, smokers or ex-smokers and
those presenting additional cardiovascular risk factors
or for the development of neoplasms should not receive
treatment with these drugs unless thereis no therapeutic
alternative available.

During treatment with a JAK inhibitor
The following follow-up should be performed:
Infection

Patients should be monitored for the possible onset of
signs and symptoms of infection during treatment with
a JAK inhibitor. In case of clinically important active
viral or bacterial infections, JAK inhibitors should not be
used until antibiotic or antiviral treatment, as applicable,
has been completed and until clinical resolution of the
infection.
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Immunization

Attenuated vaccines are contraindicated, although thera-
peutic vaccination windows may be opened if considered
necessary and feasible.??

Perioperative considerations

Treatment with JAK inhibitors may increase the risk of
perioperative infection, therefore treatment should be
discontinued seven days prior to a scheduled surgical
intervention.

No studies have been conducted to determine when it
is appropriate to reintroduce treatment after surgery.
However, various studies accords in that the decision to
restart treatment should be taken on the basis of clinical
aspects. Generally, it is recommended to wait until the
wound has closed and there are no signs of infection. This
period usually lasts for at least two weeks.

In the case of emergency surgery, when treatment can
obviously not be discontinued for the established period,
antibiotic prophylaxis should be extended to reduce the
risk of serious infection.?*

Table 1 summarises the infection-related factors that
should be evaluated before and during treatment with a
JAK inhibitor.2>%

As noted above, the risk of infection associated with
these treatments depends on the mechanism of action.
As such, the prior evaluation and follow-upis different for
PDE4 inhibitor and JAK inhibitors, as shown in Table 2.

COVID-19 in patients being treated with targeted
synthetic DMARDs

Patients receiving immunosuppressive therapy may be
at higher risk of SARS-CoV-2 infection compared with
the general population. However, it is also possible that
such treatment is associated with a reduction in the
complications of serious COVID-19.7" Indeed, baricitinib
is recommended by the World Health Organisation as a
therapeutic option for serious COVID-19.%|n patients with
inflammatory bowel disease or rheumatoid arthritis, asin
the general population, it has been observed that the risk
factors for developing serious COVID-19 are obesity, age,
diabetes, cardiovascular disease, obstructive pulmaonary
disease and chronic kidney disease.?%-3

However, there are insufficient data to show that apre-
milast or JAK inhibitors increase the risk of COVID-19
infection and its complications. Further studies are
required to better understand this risk.

The vaccination status
must be evaluated, a
screening for infection
with hepatitis B and
tuberculosis performed
and active infection
ruledout before
starting JAK inhibitors

Attenuatedvaccines
are contraindicated

in patients receiving
immunosuppressive
therapy

Patients treated with JAK inhibitors are considered to
be a priority group for vaccination with the booster dose
against COVID-1932 and are candidates for the adminis-
tration of new antiviral alternatives against infection.

Vaccines and recommendations

Vaccination should be planned from the time of diagnosis
and before starting treatment with a JAK inhibitor.3+3
However, adelay in treatment to vaccinate is not justified
ifurgent.

Attenuated vaccines are contraindicated in patients recei-
vingimmunosuppressive therapy and must be administe-
red at least four weeks prior to the start of treatment, or
acertain period must be left once treatment has finished.
In the case of tofacitinib, vaccines may be administered
two weeks before, although it is preferable to increase
this period to four weeks.**

Inactivated vaccines are safe and not contraindicated in
patients receiving immunosuppressive therapy. These
include the trivalent influenza, pneumococcal (PCV13,
PSV23), hepatitis A, hepatitis B, Haemophilus influenzae
B, human papillomavirus virus, tetanus and herpes zoster
vaccines.



DRUG AND THERAPEUTICS BULLETIN OF NAVARRE INFECTION RISK OF TARGETED SYNTHETIC DRUGS USED IN IMMUNE-MEDIATED INFLAMMATORY DISEASES

Table 1. Infection-related factors to be evaluated before and during treatment with a JAK inhibitor.

Before starting treatment

During treatment

Interview

* Prior history of bacterial, fungal or herpes simplex virus infection

* Risk of latent or active tuberculosis infection

* Hepatitis Bimmunisation status

" Review disease history and vaccination against measles, mumps, rubella and chickenpox
" History of travel or future travel to regions with endemic infectious diseases

Physical examination
* Signs of active local or systemic infection

Laboratory tests

- Complete blood count and c-reactive protein

* Serology: hepatitis A, B.and C virus, Epstein-Barr virus, HIV, measles, mumps and rubella
* Varicella zoster serology in patients with no prior immunisation history

- Urine analysis if prior urinary infections or compatible symptoms

Tuberculosis screening

* Tuberculin test and/or interferon-y release assay (IGRA)

" If screening test positive, perform chest X-ray. Treat only if screening test positive
(isoniazid 5 mg/kg/day up to a maximum of 300 mg/day with vitamin B supplementation
for 9 months. In the case of intolerance: rifampicin at a dose of 10 mg/kg/day for 4
months)

Active bacterial or viral infection
Discontinue treatment until resolved

Immunization
Attenuated vaccines are contraindicated

Scheduled surgical intervention
Discontinue seven days prior to the intervention

Urgent surgical intervention
Extend antibiotic prophylaxis to reduce the risk of serious infection

Table 2. Summary of infection risks associated with targeted synthetic DMARDs?,

PDE4 inhibitor
Apremilast

JAKinhibitors YES  YES
Abrocitinib

Baricitinib

Filgotinib

Tofacitinib

Upadacitinib

TBC: Tuberculosis

HBV: Hepatitis B virus

PJP: Preumocystisjroveci pneumonia
PDE4: Phosphodiesterase-4

ND:Not determined

JAK: Janus kinase

CMV: Cytomegalovirus.

TBC | Herpes | HBV | Otherviral PJP coviD-19
zoster infections
No No No ND ND ND

YES oMV YES
PME (in the presence of
EBV other risk factors”)

PME: Progressive multifocal encephalopathy
EBV: Epstein-Barr virus

VTE: Venous thromboembolism

DVT: Deep vein thrombosis

PU:Pulmonary embolism

ILD: Interstitial Lung disease

Gl: Gastrointestinal

Assessment prior to treatment Assessmentduring treatment m

Mood alterations.
Weight loss.
Serious cardiovascular events.

Tuberculosis screening not required. Nospecific tests,

VTE (DVT and PE)
Haematological disorders

ND  Priorhistory of infections, Suspendif active infection until resolved.
Vaccination status. (measles, rubella, mumps, chi
HBV immunisation. Serious cardiovascular events
Tuberculosis screening. Malignant neoplasm.
Rule out systemic or Local infection. ILD

Gl perforation.

Interrupt treatment 7 days prior to scheduled surgery.

(%) Risk factors: prior or concomitant treatment with corticosteroids, low lymphocyte count, high-dose JAK inhibitor?.
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Measures to minimise risk of serious side effects with Janus kinase inhibitors.

The Spanish Agency of Medicines and Medical Devices (AEMPS). November 2, 2022.

EMA has concluded that the increased risk of major adverse cardiovascular events, venous thromboembolism, malignancy, serious
infections, and all-cause mortality identified in the ORAL Surveillance study should be considered a class effect for all JAK inhibitors.

These medicines should only be used in the following patients if no suitable treatment alternatives are available: those aged 65 years
or above, those who are current or past long-time smokers, those with a history of atherosclerotic cardiovascular disease or other
cardiovascular risk factors, or those with other malignancy risk factors.

Cautious use is also recommended in patients with known risk factors for venous thromboembolism other than those listed above.
If JAK inhibitors are needed in patients with these risk factors, a lower dose may be recommended.

Itis recommended that healthcare professionals carry out periodic examinations of their patients’ skin to check for skin cancer.

The vaccines recommended in immunocompromised adults, which is the case for patients with immune-mediated
inflammatory diseases who are about to start treatment with a JAK inhibitor, are shown in Table 3%,

Table 3. Vaccination recommendations in patients receiving immunosuppressive therapy.

m Recommended vaccine | Regimen Booster dose

Pneumococcus PCV13and PSV23 Regimen sequence: PCV13+PSV23 PSV23, 5 years since previous dose
(Streptococcus pneumoniae) (recommended interval 12 months,
minimum 8 weeks)

Influenza (Virus influenza) Inactivated 1 Annual dose
Hepatitis A HA If risk* and hepatotoxicity 2 doses,
regimen 0, 6 months
Hepatitis B HB If risk** and hepatotoxicity 3 doses, 0, 1
and 6 months
Herpes zoster RzvV 2 Doses separated by at least 2 months
SARS-CoV-2 mRNA Three doses, with the second separated  One dose at 5 months from the last

>21 days or 28 days™** from the first,and dose
the third separated >28 days from the
second

PCV13:13-valent conjugated pneumococcal vaccine.

PSV23: 23-valent pneumococcal polysaccharide vaccine.

HA: hepatitis A.

HB: hepatitis B.

RZV:recombinant zoster vaccine.

(*) Vaccination if high risk of exposure (sexual, parenteral drug users, chronic liver disease, occupational risk).

(**) Vaccination if high risk of exposure (sexual, parenteral drug users, contact with AgHBs carrier, HIV or HCV infection,
persons receiving blood derivatives or healthcare personnel with occupational risk).

(***) Depending on the vaccine used: 21 days for Comirnaty®, 28 days for Spikevak®.


https://www.aemps.gob.es/informa/inhibidores-de-la-quinasa-janus-para-enfermedades-inflamatorias-cronicas-recomendaciones-para-minimizar-los-riesgos-de-reacciones-adversas-graves/
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Influenza (influenza virus)

The morbidity of flu is higher in immunocompromised
patients.®® Patients with inflammatory bowel disease or
rheumatoid arthritis have a higher probability of suffering
complications, such as hospitalisation or pneumonia, if
they get the flu.3®

Published dataindicate that theimmune response to the
fluvaccineis not affected by the use of anti-TNF, tocilizu-
mab or tofacitinib,3-4

Patients receiving immunaosuppressive therapy, such
as JAK inhibitors, are one of the groups for which flu
vaccination is recommended. The trivalent inactivated
vaccine should be used as per the standard immunisation
scheme.%

Pneumococcus (Streptococcus pneumoniae)

Streptococcus pneumoniae is the main cause of pneu-
monia and meningitis in western countries. The risk of
pneumococcal infection is significantly higher in patients
with rheumatoid arthritis or inflammatory bowel disease. %

There are currently two vaccine variants available:
the polysaccharide pneumococcal (PSV23) and the
conjugated pneumococcal (PCV13).n the case of adult
patients receiving immunosuppressive therapy and
who have not been immunised previously with PSV23
or PCV13, it is recommended to administer both anti-
pneumococcal vaccines available sequentially, star-
ting with the conjugated vaccine, in order to maximise
serotype coverage.?

Herpes zoster

Herpes zoster is a disease caused by reactivation of
varicella zoster virus, which is latent in the dorsal root
lymph nodes. Its incidence increases markedly with the
presence of immunosuppression. Although it presents
low mortality, its complications, such as postherpetic
neuralgia, may cause disability and reduce the quality of
life of people with it.4344

There are currently two vaccines authorised in Spain
for the prevention of herpes zoster and postherpetic
neuralgia:

* The attenuated live vaccine (ZVL), authorised by the
EC in 2006,% indicated in people aged more than 50
years. It is administered as a single dose and is con-
traindicated in primary or acquired immunodeficiency
states.

* The adjuvant recombinant vaccine (RZV), authorised
by the EC in 2018, indicated in people older than 50

Antiviral prophylaxis
is indicated in patients
with chronic HBV
infection

years of age and older than 18 years with a risk factor
for immunodeficiency. It is administered in two doses.

The RZV vaccine has been shown to significantly reduce
theincidence of herpes zoster and postherpetic neuralgia
in immunocompromised patients. Several studies have
shown that the efficacy of this vaccine is not affected
by underlying diseases such as chronic obstructive pul-
moanary disease, diabetes, depression or chronic kidney
disease. The safety profile in people with risk factors for
immunosuppression is similar to that in general popu-
lation.“6

The above explains why adult patients receiving
treatment with JAK inhibitors are one of the priority
groups for vaccination against herpes zoster with RZV
vaccine, as per the latest recommendations approved by
the Public Health Commission in March 2021.4

In April 2022, the Department of Health of the Govern-
ment of Navarre began to administer the RZV vaccine
to collectives with risk factors, such as adult patients
receiving treatment with JAK inhibitors.

The administration regimen in these patients consists
of two intramuscular doses with a minimum interval of
two months between them, if possible, prior to starting
treatment. It can be administered concomitantly with the
seasonal flu vaccine, pneumococcal vaccine (PCV13 and
PSV23), low-load dTpa (diphtheria, tetanus, whooping
cough) vaccine or COVID-19 vaccines at differentinjection
sites. There are no concomitant administration data for
vaccines other than those mentioned above, therefore a
minimum interval of seven days is recommended prior to
the administration of additional vaccines.

Hepatitis B

Hepatitis B is a serious liver infection caused by the
hepatitis B virus (HBV). This infection may become
chronic and leads to an increased risk of liver failure,
hepatocarcinoma or cirrhosis.

Different studies have shown that the risk of HBV reac-
tivation in patients with inflammatory bowel disease and
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rheumatoid arthritis is increased after treatment with
immunosuppressants.

The risk and reactivation kinetics differ depending on
the immunosuppressive therapy used and the infection
status, therefore the individual risk must be stratified to
be able toimplement appropriate preventive measures.“?

A screening of the infection status should be performed
using serological markers (surface antigen [HBsAg], anti-
core antibody [HBcAc] and anti-surface antigen antibody
[HBsAc]) before starting immunosuppressive therapy
and seronegative patients with no signs of infection
should be vaccinated.?49

Moreover, the viral load should be determined in HBsAg-
positive patients. In the case of patients with signs
of chronic infection (HBsAg+, HBcAc+ and HBsAc -),
prophylaxis with entecavir 0.5 mg/day or tenofovir 245
mg/day isindicated, and this should be introduced at least
two weeks prior to starting treatment with the JAK inhi-
bitor and continued for 12 months afterits withdrawal. In
the case of patients with signs of past infection (HBsAg-,
HBcAc+, with or without HBsAc), HBV reactivation occurs
very rarely, therefore routine antiviral prophylaxis is not
recommended.?®“ In any case, transaminase and HBV-
DNA should be monitored to detect a possible reactiva-
tion of HBV infection.?®

Vaccination against HBV is recommended in seronegative
patients with no signs of infection. The administration re-
gimen consists of three doses of the recombinant vaccine
at 0,1 and 6 months. The response to the vaccine should
be measured at one month from completing the vacci-
nation regimen. Itis possible that the efficacy of the HBV
vaccine is reduced in these patients due to the autoim-
mune disease itself and immunosuppresive treatment
(prior or current). In such cases, vaccine regimens with
four doses or a higher antigen load (double dose of the
normal regimen) may be considered.?

Tuberculosis

Tuberculosis is an infection caused by Mycobacterium
tuberculosis which, after the initial infection, may per-
sistin aninactive latent state. Although the infection is
asymptomatic in this state, there is nevertheless arisk
of reactivation depending on the patient's immunological
state.0

In Spain, more than 10% of patients candidates to
receive immunosuppressive therapy present latent
tuberculosis.>*®? In a grouped analysis of clinical trials
and registration studies, a tuberculosis infection rate of
0.2 per 100 persons/year was observed for tofacitinib and
0.15 for baricitinib.

The recommendations to screen for latent tuberculosis
and treat it before administering immunosuppressive
therapy have reduced the risk of active tuberculosis by
78-90%.52 Two techniques are recommended in Spain for
diagnosis: the interferon gamma release assay (IGRA)
and the tuberculin test.®® In addition, the history of tuber-
culosis must also be evaluated.?3 A chest X-ray should
only be performed in the case of a positive screening test.

A study performed in Spain in 2018 highlighted the low
degree of adherence to these recommendations (56%),
with only 36% of respondents requesting the recom-
mended diagnostic tests. A more exhaustive adherence
to these recommendations is expected to help to reduce
the incidence of tuberculosis in patients candidates to
receive biological treatments and JAK inhibitors.>2

In the case of latent tuberculosis, it is recommended to
delay immunosuppressive therapy for at least three wee-
ks after starting the anti-tuberculosis treatment, except
inthe event of amedical emergency and upon advice from
the specialist.?®

The most appropriate treatment for active tuberculosis is
defined as at least sixmaonths of treatment with first-line
drugs, including at least two months with the combina-
tion rifampicin +isoniazid + pyrazinamide + ethambutol.*°

In the case of latent tuberculosis, the recommended
regimen is isoniazid at a dose of 5 mg/kg/day up to a
maximum of 300 mg/day with vitamin B supplements
for at least nine months. In the event of intolerance,
rifampicin at a dose of 10 mg/kg/day for four months is
recommended.%* It should be noted that rifampicinis a
CYP3A4 inducer and may reduce the exposure to JAK
inhibitors, thereby decreasing their effectiveness.*®
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Situation in the Community of Navarre

It can be seen from Figure 1 that the number of patients
in treatment with apremilast and JAK inhibitors has
increased over the past few years as these drugs have
begun to be marketed in Spain. Tofacitinib remains the
most widely used JAK inhibitor as we have the most
experience with it. During the past year, the number of
patients treated in the Navarre Health Service with JAK
inhibitors for rheumatic disease was higher than those
treated with apremilast, as can be seen in Figure 2. This
may be due to the fact that apremilast has amore limited
efficacy than JAK inhibitors in rheumatic diseases. The
use of JAK inhibitors in dermatology was low compared

tothe use of apremilast as the latter is indicated for both
psoriasis and psoriatic arthritis. In addition, the use of JAK
inhibitors in atopic dermatitis is recent.

The Spanish pharmacovigilance adverse reactions
database (FEDRA) was consulted to obtain the suspected
adverse drug reaction (ADR) reports with the criterion of
serious infections or infestations related to apremilast
or JAK inhibitors. From July 2014 to June 2022, 18
ADRs with apremilast that complied with these criteria
were reported, compared with 39 for tofacitinib, 31 for
baricitinib and six for upadacitinib.

Figure 1. Number of patientsin treatment with apremilast and JAK inhibitors since they were marketed in Spain. Hospital Pharmacy

database of the Navarre Health Service.
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Figure 2. Number of patients treated with apremilast or JAK inhibitors by the Navarre Health Service in the last year (June 2021~

June 2022) by medical service.
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Conclusions

Patients with immune-mediated inflammatory di-
seases presenta higher risk of developing infections
compared with the general population.

Treatment withimmunosuppressive drugs increases
therisk of serious and opportunistic infections.

There is no evidence for an increased risk of serious
infections, including opportunistic infections, asso-
ciated with the use of apremilast.

Treatment with JAK inhibitors has been associated
with an increase in infection risk, including reac-
tivation of tuberculosis, herpes zoster and hepatitis
B, amongst other infections.

There is currently insufficient data to demonstrate
thatapremilast or JAK inhibitors increase therisk of
COVID-19 infection and its complications.

The patient’s vaccination status should be evaluated
at diagnosis, administering the vaccines required,
screening for hepatitis B infection and latent tuber-
culosis should be performed, and an active systemic
or localinfection should be ruled out prior to starting
immunosuppressive therapy.

The inactivated vaccines recommended for patients
treated with JAK inhibitors are pneumococcus,
influenza, hepatitis A, hepatitis B, herpes zoster
and SARS-CoV-2. Attenuated live vaccines are con-
traindicated in these patients. On occasions, it is
possible to discontinue immunosuppressive therapy
temporarily to create a therapeutic window for vacci-
ne administration.

It is important that both healthcare professionals
and patients are aware of the infection-prevention
measures and recognise the signs and symptoms
of infection before and during treatment with these
drugs.

12
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