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Abstract  Immunobiologicals  represent  an  innovative  therapeutic  option  in  dermatology.  They
are indicated  in  severe  and  refractory  cases  of  different  diseases  when  there  is  contraindi-
cation, intolerance,  or  failure  of  conventional  systemic  therapy  and  in  cases  with  significant
impairment  of  patient  quality  of  life.  The  main  immunobiologicals  used  in  dermatology  basi-
cally include  inhibitors  of  tumor  necrosis  factor-alpha  (anti-TNF),  inhibitors  of  interleukin-12
and -23  (anti-IL12/23),  inhibitors  of  interleukin-17  and  its  receptor  (anti-IL17),  inhibitors  of
interleukin-23  (anti-IL23),  rituximab  (anti-CD20  antibody),  dupilumab  (anti-IL4/IL13)  and  intra-
venous immunoglobulin.  Their  immunomodulatory  action  may  be  associated  with  an  increase
in the  risk  of  infections  in  the  short  and  long  term,  and  each  case  must  be  assessed  individ-
ually, according  to  the  risk  inherent  to  the  drug,  the  patient  general  condition,  and  the  need
for precautions.  This  article  will  discuss  the  main  risks  of  infection  associated  with  the  use  of
immunobiologicals,  addressing  the  risk  in  immunocompetent  and  immunosuppressed  patients,
vaccination,  fungal  infections,  tuberculosis,  leprosy,  and  viral  hepatitis,  and  how  to  manage
the patient  in  the  most  diverse  scenarios.
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mmunobiologicals  (IBs)  represent  an  innovative  and  effec-
ive  therapeutic  option  in  medicine  and,  particularly,  in
ermatology.  They  characterize  a  group  of  drugs  produced
y  living  biological  systems  through  modern  biotechnology
echniques.  They  are  classified  into  three  main  groups:  mon-
clonal  antibodies,  fusion  proteins,  and  cytokines.  They
nteract  with  specific  human  proteins  involved  in  the  inflam-
atory  cascade  of  different  immune-mediated  diseases,

uch  as  psoriasis,  atopic  dermatitis  (AD),  hidradenitis  sup-
urativa,  urticaria,  autoimmune  bullous  dermatoses  and
onnective  tissue  diseases.1---3

With  high  complexity  and  structural  variability,  IBs  have
 heterogeneous  active  component  that  is  difficult  to  char-
cterize  and  replicate.  Due  to  their  complex  molecular
tructure  and  the  large  number  of  steps  involved  in  their
evelopment,  they  characterize  high-cost  medications  with
estricted  access.4

Indicated  in  severe  and  refractory  cases  of  different
iseases;  when  there  is  contraindication,  intolerance,  or
ailure  of  classical  systemic  therapy;  in  cases  of  patients
ith  severe  deterioration  in  the  quality  of  life  and/or  phys-

cal  or  psychosocial  disability,  IBs  basically  include  tumor
ecrosis  factor-alpha  inhibitors  (anti-TNF),  interleukin-12
nd  -23  inhibitors  (anti-IL12/23),  inhibitors  of  interleukin-
7  and  its  receptor  (anti-IL17),  inhibitors  of  interleukin
3  (anti-IL23),  rituximab  (anti-CD20  antibody),  dupilumab
anti-IL4/IL13)  and  intravenous  immunoglobulin.

For  the  treatment  of  psoriasis,  which  represents  the
ermatological  disease  with  the  highest  number  of  IB
pprovals,  the  following  can  be  highlighted,  among  the
rugs  with  anti-TNF  action:  infliximab  (chimeric  mono-
lonal  antibody),  etanercept  (fusion  protein),  adalimumab
humanized  monoclonal  antibody)  and  certolizumab  pegol
pegylated  anti-TNF);  those  with  anti-IL12/23  action  (ustek-
numab),  anti-IL23  action  (guselkumab,  risankizumab),
nti-IL17  (secukinumab,  ixekizumab,  bimekizumab)  and
nti-IL17  receptor  action  (brodalumab).  Spesolimab  (anti-
L36  receptor)  was  approved  in  2023  for  the  treatment  of
xacerbations  of  generalized  pustular  psoriasis  in  adults.5---8

IBs  do  not  have  specific  toxicity  for  any  organ  or  system;
owever,  their  immunomodulatory  effect  may  be  associ-
ted  with  the  occurrence  of  short-  and  long-term  adverse
ffects,  such  as  severe  opportunistic  infections.  Therefore,
efore  introducing  specific  IB  therapy,  the  therapeutic  deci-
ion  must  be  shared  with  the  patient  and  a  series  of  actions
nd  precautions  are  essential.  During  treatment,  caution
ust  be  constant,  both  on  the  part  of  the  prescribing  physi-

ian  and  the  patient.  Different  specific  situations,  such  as
accination,  surgery  and  pregnancy,  may  occur,  and  it  is  up
o  the  specialist  to  discuss  the  most  appropriate  course  of
ction  with  the  patient,  aiming  to  reduce  the  risk  of  unde-
irable  complications.9
Next,  the  real  risk  of  infections  associated  with  IBs  is
iscussed,  both  in  immunocompetent  and  immunocompro-
ised  patients,  the  risk  of  fungal  infections  and  leprosy
hen  taking  immunobiological  therapy,  the  appropriate
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anagement  of  cases  of  co-infection  with  hepatitis  B  and
 and  the  importance  of  adequate  vaccination  schemes.

isk of infection with different
mmunobiologicals  used in dermatology

n  patients  with  immune-mediated  diseases  treated  with  IBs,
he  occurrence  of  infections  may  be  due  to  the  risk  inher-
nt  to  the  underlying  disease  itself,  the  immunomodulatory
ffect  of  the  recommended  treatment,  the  association  with
mmunosuppressive  therapies  and  the  presence  of  different
omorbidities,  such  as  obesity  and  diabetes  mellitus.

The  high  prevalence  of  skin  infections  in  patients  with  AD
as  been  well  established.  Changes  in  the  skin  barrier  asso-
iated  with  a  wide  range  of  immunological  changes  increase
usceptibility  to  different  infections,  especially  caused  by
iruses  such  as  herpes  simplex,  molluscum  contagiosum  and
erruca  vulgaris,  and  by  S.  aureus.10 In  patients  with  pso-
iasis,  there  are  high  rates  of  hospital  admission  due  to
nfections  when  compared  to  the  general  population,  mainly
elated  to  the  severity  of  psoriasis  and  not  to  the  systemic
reatments  used.11 In  the  case  of  hidradenitis  suppurativa,
igh  rates  of  cutaneous  and  extracutaneous  infections  are
bserved,  possibly  resulting  from  the  breakdown  of  the  skin
arrier  and  immune  system  dysregulation.12

The  real  risk  of  infection  associated  with  the  use  of  IBs
as  been  evaluated  in  controlled  and  randomized  studies,
n  population  registries  and  in  systematic  reviews  of  the
iterature.  The  indication  for  psoriasis  shows  the  greatest
ariety  of  therapeutic  options  and  a  long  follow-up  period,
nd  the  current  consensus  is  that  such  IBs  pose  no  risk  or
nly  minimal  risk  of  infection  when  compared  to  classic
ystemic  treatments.13 Pharmacovigilance  registries  devel-
ped  long  term  evaluation,  such  as  the  British  Association
f  Dermatologists  Biologics  and  Immunomodulators  Regis-
er  (BADBIR)  in  the  United  Kingdom,  PsoBest  in  Germany
nd  BIOBADADERM  in  Spain,  have  not,  to  date,  shown  any
arning  sign  for  risk  of  infections,  especially  when  pre-

reatment  screening  and  annual  follow-up  are  carried  out
ppropriately.1 On  the  other  hand,  Dobry  et  al.,  evaluat-
ng  infection  rates  in  5,889  patients  in  the  USA,  identified
n  increased  risk  of  severe  infections  in  psoriasis  cases
sing  IBs  when  compared  to  patients  treated  with  non-IBs
adjusted  hazzard  ratio  [aHR]:  1.31;  95%  confidence  interval
CI]:  1.02---1.68),  specifically  for  skin  and  soft  tissue  infec-
ions  (aHR  =  1.75;  95%CI  1.19---2.56).14 However,  comments
ubsequent  to  this  publication  emphasized  the  low  infection
ates  in  both  groups  of  reported  patients  (with  and  with-
ut  immunobiological  treatment)  and  the  relevance  of  the
isk  of  serious  infections  inherent  to  the  severity  of  pso-
iasis  itself,  considering  that  patients  with  severe  disease
re  more  likely  to  receive  treatment  with  immunobiological
rugs.15
Real-life  data  evaluating  the  risk  of  severe  infections  in
1,560  new  IB  treatments  in  patients  with  psoriasis  and  pso-
iatic  arthritis  identified  a  reduced  risk  of  serious  infections
n  patients  treated  with  anti-IL17  and  anti-IL12/23,  when
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ompared  to  the  use  of  anti-TNF  in  patients  without  previous
xposure  to  IBs.  In  bio-experienced  patients,  there  was  no
ifference  in  the  occurrence  of  serious  infections  between
hese  three  classes.16

In  general,  skin  and  respiratory  infections  are  the  most
revalent  when  using  IBs.  On  the  other  hand,  one  must
ighlight  that  the  occurrence  of  granulomatous  infections,
uch  as  tuberculosis,  and  fungal  infections,  mainly  by  Can-
ida,  characterizes  a  special  situation  associated  with  the
nherent  mechanism  of  the  anti-TNF  and  anti-IL17  classes,
espectively.6

Regarding  dupilumab,  a  human  monoclonal  antibody  tar-
eting  the  �  subunit  of  the  IL4  and  IL13  receptor  and
pproved  for  the  treatment  of  moderate  to  severe  AD,  the
ost  commonly  reported  adverse  effect  is  conjunctivitis.

ystematic  literature  reviews  and  clinical  practice  meta-
nalyses  show  conjunctivitis  rates  of  26.1%  in  a  total  of  908
D  patients.  Herpes  simplex  virus  infections  were  identified

n  5.8%  of  546  AD  cases.17

Rituximab  features  a  chimeric  anti-CD20  monoclonal
ntibody  that  depletes  B  lymphocytes  that  have  the  CD20
urface  antigen.  It  is  indicated  for  a  wide  variety  of  diseases,
ncluding  neoplasms,  rheumatological  diseases  and  primary
mmunodeficiencies,  and  in  some  countries  (including  the
nited  States  and  Europe),  also  for  pemphigus  vulgaris.
ff-label  indications  in  Brazilian  dermatology  clinical  prac-
ice  include  pemphigus,  systemic  lupus  erythematosus  and
ngioedema.18,19 Among  the  adverse  effects,  rituximab  is
ssociated  with  the  risk  of  hypogammaglobulinemia  and
nfections.  Although  initial  studies  did  not  show  a  signifi-
ant  increase  in  the  risk  of  infections,  reports  have  shown
ates  of  severe  infections  of  up  to  5.2  per  100  patient-
ears,  compared  to  3.7  per  100  patient-years  in  the  placebo
roup,  in  addition  to  cases  of  prolonged  and  symptomatic
ypogammaglobulinemia.20,21

uberculosis

he  probability  of  latent  tuberculosis  reactivation  is  greater
n  patients  using  anti-TNF.  Since  the  introduction  of  latent
uberculosis  investigation,  tuberculosis  reactivation  rates
ave  decreased  dramatically.  Therefore,  a  thorough  his-
ory  regarding  current  or  past  contact  with  tuberculosis  is
ssential.  Screening  aimed  at  diagnosing  individuals  infected
ith  M.  tuberculosis  should  include  tuberculin  skin  testing,
hich  uses  the  standard  purified  protein  derivative  (PPD)
reparation,  and  chest  radiography  (Fig.  1).22 Tests  car-
ied  out  in  vitro  for  the  detection  of  latent  tuberculosis,
ased  on  the  quantification  of  IFN-� production,  help  with
iagnosis,  but  still  have  a  high  cost.23 The  first  versions  of
hese  tests  (Quantiferon-TB®,  Cellestis  Limited,  Carnegie,
ustralia),  approved  by  the  Food  and  Drug  Administration
FDA)  in  2001,  used  PPD  as  a  stimulating  antigen,  leading
o  the  same  specificity  problems  observed  in  skin  tests.24

uantiferon-TB-Gold® is  an  assay  using  ESAT-6  and  CFP-10  as
timulatory  antigens.  This  last  assay  uses  whole  blood  and

uantifies  the  presence  of  IFN-� using  the  ELISA  (enzyme-
inked  immunosorbent  assay)  method.  The  T-SPOT  TB® test
Oxford® Immunotec,  Marlborough,  USA)  uses  an  ELISPOT
enzyme-linked-immunospot)  assay  using  IFN-y-producing
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eripheral  mononuclear  cells  in  response  to  stimuli  such  as
SAT-6  and  CFP-10.25,26

se of immunobiologicals in
mmunocompromised  patients

he  most  important  immunocompromised  patient  pop-
lations,  in  numbers,  are  patients  with  HIV  (human
mmunodeficiency  virus)  and  patients  undergoing  solid  organ
ransplantation.

Although  both  groups  are  immunocompromised,  they
ave  different  types  of  immunosuppression.  HIV  infection
eads  to  a  progressive  impairment  of  cell  immunity,  and
atients  who  use  ART  (antiretroviral  therapy)  experience
estoration  of  this  immunity,  with  an  increase  in  the  serum
ount  of  CD4  +  T  lymphocytes  and  a  decrease  in  the  viral
oad,  which  may  remain  undetectable.  When  that  occurs,
atients  tend  to  have  longer  survival  rates  and,  as  a  result,
an  develop  autoimmune  diseases,  inflammatory  bowel  dis-
ase  (IBD),  and  even  neoplasms,  sometimes  generating
B  indications.27 Solid  organ  transplantation  recipients,  in
urn,  experience  more  important,  complex,  and  irreversible
mmunosuppression,  as  long  as  the  use  of  immunosup-
ressive  medications  persists,  which  prevents  the  risk  of
ejection  of  the  transplanted  organ.28 It  is  important  to  high-
ight  that  these  two  populations  are  usually  excluded  from
B  clinical  studies.  Therefore,  what  is  known  in  this  regard
s  extracted  from  case  reports  and  series,  and  few  review
tudies.

IV  infection  and  immunobiologicals

IV  infection  can  trigger  and  worsen  psoriasis,  and  this
robability  increases  in  patients  with  greater  immunosup-
ression,  who  have  a  low  count  of  CD4  + T  lymphocytes.
atients  with  CD4  counts  <200  cells/mm3 are  at  increased
isk  for  severe  psoriasis.29

In  a  systematic  review  published  in  2019,  the  authors
eviewed  cases  of  psoriasis  in  special  populations,  who
eceived  treatment  with  IB  between  1989  and  2018.  A
ecrease  in  CD4  was  not  observed  in  patients  with  HIV  infec-
ion  who  received  anti-TNF  IBs  (etanercept,  infliximab  or
dalimumab),  nor  an  increase  in  the  number  of  opportunis-
ic  infections  (OIs).  The  only  anti-IL  included  in  this  review
as  ustekinumab  (anti-IL12/23),  which  shows  good  efficacy
nd  safety  profile  in  this  group,  including  improvement  in
D4  count  and  viral  load  in  some  patients.30

A  multicenter  retrospective  study  assessed  23  patients
ith  HIV  infection  (five  with  AIDS)  who  had  moderate  to

evere  psoriasis  and  used  IBs  (etanercept,  infliximab  or
stekinumab)  between  2008  and  2016.  The  mean  follow-up
as  three  years:  76%  achieved  PASI  75,  and  CD4  was  stable  or
ven  increased  in  some  patients.  One  patient  who  received
nfliximab  developed  miliary  tuberculosis.  The  authors  con-
luded  that  these  IBs  were  effective  and  had  an  acceptable
afety  profile  in  this  population.31
In  an  Italian  series  of  ten  patients  with  HIV  infection
nd  psoriasis,  published  in  2017,  six  received  anti-TNF  (four
tanercept  and  two  adalimumab),  and  four  received  ustek-
numab.  All  achieved  PASI  75  within  three  months.  The  mean

9
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Figure  1  Flowchart  of  the  investigation  of  latent  tuberculo

ollow-up  was  35  months,  and  none  of  the  patients  experi-
nced  OIs  during  this  period.32

A  report  of  two  patients  with  HIV  and  erythrodermic
soriasis  who  received  anti-IL17  (one  secukinumab  and  the
ther  ixekizumab)  showed  they  had  rapid  control  of  the  ery-
hroderma,  without  infectious  complications.33

There  are  also  reports  of  the  use  of  anti-IL23  to  treat
soriasis  in  patients  with  HIV  infection,  demonstrating  its
fficacy  and  safety.34

A  recently  published  systematic  review  on  the  use  of
upilumab  in  patients  with  HIV  infection  assessed  27  cases
23  published  and  four  from  the  authors  personal  experi-
nce).  Of  these,  96%  showed  improvement  in  asthma  or  AD,
ithout  changes  in  the  viral  load  in  100%  of  them  and  no
hanges  in  CD4  in  80%.  The  authors  concluded  this  medica-
ion  is  safe  if  used  in  patients  with  stable  CD4  counts  and  a
ow  viral  load.35

olid  organ  transplantation  and  immunobiologicals

 systematic  review  published  in  2021  evaluated  the  safety
f  using  IBs  in  solid  organ  transplantation  recipients.  A  total
f  111  articles  were  reviewed,  57  of  which  were  case  series,
ith  a  total  of  187  patients.  Of  these,  141  had  received  liver

ransplants,  42  kidney  transplants,  three  heart  transplants,
nd  one  kidney-liver  transplant.  Regarding  the  immuno-
uppressive  medications  used  by  these  patients,  the  most
requently  used  were  calcineurin  inhibitors,  followed  by
orticosteroids,  sodium  mycophenolate  and,  finally,  mTOR
nhibitors.  Regarding  the  IB  indication,  81%  of  patients  had

BD,  7.5%  had  rheumatological  indications,  6%  had  hered-
tary  periodic  fever  and  psoriasis  was  present  in  5%.  The
ost  frequently  used  IB  class  was  anti-TNF  (78%  of  patients).

t  was  found  that  29%  of  the  patients  had  infections,  most

p
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17
TB)  in  patients  candidates  for  the  use  of  immunobiologicals.

requently  bacterial  and  viral  infections  by  cytomegalovirus
nd  herpes  simplex.  Neoplasms  occurred  in  9%  of  the
atients,  mainly  colorectal  tumors  and  non-melanoma  skin
ancer.  There  were  nine  deaths  among  the  187  patients,  but
he  authors  conclude  that  it  is  difficult  to  establish  a  direct
elationship  between  the  use  of  IBs  and  death,  due  to  the
arge  number  of  variables  involved.28

Regarding  anti-TNF,  several  articles  mention  an  increased
isk  of  non-melanoma  skin  cancer  and  severe  infections,  also
s  a  cause  of  death,  in  solid  organ  recipients.36,37

As  for  anti-IL,  the  number  of  publications  is  small,  espe-
ially  because  they  are  IBs  with  more  recent  use.  There  are
ublished  reports  on  the  use  of  anti-IL12/23  (ustekinumab)
or  psoriasis  and  IBD  with  good  response  to  treatment  and
o  complications.38,39 Regarding  anti-IL17,  there  are  two
eports  of  patients  with  psoriasis  who  received  ixekizumab,
ith  good  psoriasis  control  and  without  complications.40

The  psoriasis  treatment  guideline  of  the  American
cademy  of  Dermatology  mentions  that  IBs  (anti-TNF,  anti-

L12/23,  anti-IL17  and  anti-IL23)  can  be  used  in  patients  with
IV  infection,  provided  they  are  receiving  ART,  have  nor-
al  CD4,  undetectable  viral  load  and  do  not  have  recent
Is.  There  is  no  mention  of  the  use  of  IBs  in  solid  organ
ransplantation  recipients.41

The  Brazilian  Consensus  on  Psoriasis  2020  also  suggests
hat  IBs  can  be  used  in  patients  with  HIV  infection,  assessed
n  a  case-by-case  basis,  and  that  they  would  possibly  be
afer  for  these  patients  than  immunosuppressants  such  as
ethotrexate  and  cyclosporine.  There  is  no  mention  of  their

se  in  transplanted  patients  in  this  Consensus,  either.6

In  conclusion,  regarding  the  use  of  IBs  in  immunocom-
romised  patients,  studies  suggest  that,  in  patients  with  HIV

nfection,  among  the  IBs,  anti-IL  can  be  preferably  used  only
n  those  receiving  regular  ART  therapy,  with  undetectable
iral  load,  normal  CD4  count,  and  no  recent  infections.  IB  use
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hould  be  avoided  in  solid  organ  transplant  recipients,  but
hen  absolutely  necessary,  anti-ILs  seem  to  be  safer  than
nti-TNFs.

ungal infections and immunobiological
herapy

he  real  risk  of  fungal  infections  secondary  to  IB  use  is  dif-
cult  to  determine  due  to  the  inherent  predisposition  to
ungal  infections  in  patients  with  autoimmune  diseases,  the
oncomitant  use  of  immunosuppressants  and  the  geographic
ndemicity  of  some  mycoses.42

nti-TNF

s  early  as  in  the  first  decade  of  their  use,  some  reviews
rew  attention  to  the  association  of  fungal  infections
ith  anti-TNF  drugs,43,44,  and  in  2008  the  FDA  warned
bout  the  increased  risk  of  invasive  fungal  infections  after
40  cases  of  histoplasmosis.45 Two  decades  later,  there
s  some  evidence  of  OIs  occurring  with  the  use  of  these
rugs.42,43 Anti-TNF  drugs  have  been  associated  with  a  small
ut  significant  increase  in  the  risk  of  severe  infections.
dalimumab  and  infliximab  are  associated  with  a  higher
isk  of  OIs,  including  fungal  infections  such  as  histoplas-
osis,  coccidioidomycosis,  candidiasis,  and  aspergillosis,

han  etanercept.46 However,  after  a  larger  number  of
atients  have  been  treated  over  time,  it  can  be  consid-
red  that  fungal  infections  are  infrequent.  In  a  study  of
ore  than  30,000  patients  treated  with  anti-TNF  during

007---2009,  158  patients  (0.51%)  developed  mycoses  or
ycobacterioses;  about  half  of  these  infections  were  fungal,

ncluding  histoplasmosis,  pneumocystosis,  cryptococcosis,
occidioidomycosis,  and  blastomycosis.47 Regarding  the  new
nti-TNFs,  a  recent  study  found  that  the  risk  of  severe  infec-
ion  with  certolizumab  was  not  significantly  higher  than  with
ther  anti-TNFs.48 The  safety  of  golimumab  was  verified
n  a  recent  large  series  in  which  infections  were  the  most
ommon  adverse  effect;  however,  no  fungal  infections  were
bserved.49

nti-IL

soriatic  patients  using  ustekinumab  had  a  lower  frequency
f  severe  infections  than  those  observed  during  treatment
ith  infliximab  and  other  IBs.  A  long-term  safety  assessment

ncluded  1,482  patients  with  at  least  four  years  of  exposure
o  ustekinumab  and  no  fungal  infections  were  reported.50

Primary  immunodeficiencies  that  result  from  mutations  in
he  genes  encoding  IL17  increase  susceptibility  to  Candida
nfections.  As  expected,  in  patients  who  received  anti-IL17
brodalumab,  secukinumab  and  ixekizumab)  there  was  an
ncreased  incidence  of  candidiasis.  However,  most  of  the
ime  the  therapeutic  response  was  good,  without  the  need
o  withdraw  the  anti-IL17  treatment.51 Fig.  2  depicts  a  case

f  oral  candidiasis  while  using  anti-IL17.

The  risk  of  systemic  fungal  infections  with  anti-IL23
reatment  in  patients  with  psoriasis  was  investigated  in
6  randomized  controlled  trials.  No  cases  of  severe  fun-
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Figure  2  Oral  candidiasis  with  the  use  of  anti-IL17.

al  infections  were  observed  in  patients  treated  with
isankizumab,  guselkumab,  and  tildrakizumab.52

A  meta-analysis  including  eight  controlled  trials  showed
hat  patients  treated  with  dupilumab  had  a  lower  risk  of
kin  infection  and  a  non-significant  increase  in  herpes  infec-
ions.  The  normalization  of  the  skin  barrier,  microbiome,
nd  treatment  of  the  aberrant  immune  response  in  AD  are
ossible  explanations.53

ituximab

he  risk  of  invasive  fungal  infections  following  treatment
ith  anti-CD20  monoclonal  antibodies  seems  to  be  low  and
neumocystosis  could  be  an  exception,  as  some  studies  have
uggested  a  possible  increased  risk.54 However,  current  evi-
ence  supports  that  anti-pneumocystis  prophylaxis  should
e  considered  only  in  those  also  receiving  other  concomitant
mmunosuppressive  drugs.55

Autoimmune  diseases  already  carry  an  inherent  risk  of
nfections  and  therefore  it  is  important  to  assess  the  specific
isk  of  infection  from  immunosuppressive  medications  in
ach  disease.  Despite  some  variability,  in  systemic  immune-
ediated  diseases,  there  is  a greater  probability  of  using
ultiple  immunosuppressants  and  in  higher  doses,  differ-

ntly  from  what  occurs  in  dermatological  patients.  The
oncomitant  use  of  other  immunosuppressants  is  a  well-
stablished  factor  in  increasing  the  risk  of  fungal  infections
n  patients  taking  anti-TNF  drugs.56

A  review  of  19  studies  to  evaluate  the  incidence  of  fun-
al  infections  in  patients  taking  IBs  for  psoriasis  included
,547  patients  taking  etanercept,  infliximab,  adalimumab,
r  ustekinumab.  There  was  one  case  of  coccidioidomycosis  in
 patient  using  adalimumab,  and  no  severe  fungal  infections
ere  reported.57

A  recent  retrospective  study  verified  the  benefit  of  pro-
hylaxis  with  co-trimoxazole  for  the  risk  of  Pneumocystis
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neumonia  (PCP)  in  patients  with  pemphigus  using  ritux-
mab.  The  medical  records  of  494  patients  were  reviewed,
f  which  235  received  co-trimoxazole,  whereas  259  did  not.
he  incidence  of  PCP  was  low,  with  no  significant  difference
etween  the  groups  (p  =  0.84).  The  authors  concluded  that
here  is  no  consensus  on  the  need  for  prophylaxis  due  to
he  low  incidence  of  PCP  complications  in  these  patients,
nd  it  is  not  mandatory  to  treat  all  pemphigus  patients  with
ituximab.58

ndemic  fungal  infections  in  Brazil

aracoccidioidomycosis  (PCM)  is  a  systemic  mycosis  caused
y  Paracoccidioides  brasiliensis  and  Paracoccidioides  lutzii,
ndemic  and  limited  to  Latin  America,  from  Mexico  to
rgentina.  Although  uncommon,  PCM  has  been  reported

n  patients  with  immunosuppression,  with  the  majority  of
hese  cases  occurring  in  patients  with  HIV.  Only  three  cases
f  IB-related  PCM  have  been  reported.59---61 In  these  patients,
he  infection  appeared  more  than  a  year  after  the  introduc-
ion  of  the  medication.

In  recent  decades,  sporotrichosis  has  emerged  as  an
ndemic  mycosis  associated  with  feline  transmission  in
outhern  and  southeastern  Brazil.  As  with  PCM,  dissemi-
ated  sporotrichosis  has  been  described  in  patients  with
IDS,  and  there  are  few  reports  of  the  disease  in  patients
ith  other  immunosuppressive  conditions  and  few  with  bio-

ogical  therapy.62 As  the  use  of  IBs  is  increasing,  these  cases,
lthough  rare,  demonstrate  the  importance  of  including  PCM
nd  sporotrichosis  in  the  OI  list  in  patients  from  endemic
reas  on  long-term  immunotherapy.63

eprosy and immunobiologicals

n  2004,  data  from  the  FDA  Adverse  Event  Reporting  System
FAERS)  were  analyzed  to  verify  the  incidence  of  granulo-
atous  infections  during  anti-TNF  use.  Up  to  that  date,

46,000  patients  had  been  treated  with  infliximab  and  etan-
rcept,  and  639  infectious  adverse  events  had  occurred.  In
he  infliximab  group,  there  was  only  one  case  of  leprosy,  but
o  additional  information  was  provided  about  the  patient.43

A  Brazilian  multicenter  study  assessed  data  from  1,037
atients  (750  treated  with  IBs  and  287  controls).  Infections
ccurred  in  23%  of  patients  using  IBs,  most  of  them  in  the
pper  airways,  three  cases  of  tuberculosis  and  only  one  case
f  tuberculoid  leprosy.64

In  2020,  a  systematic  review  analyzed  the  incidence  of
eprosy  in  patients  using  anti-TNF.  In  the  end,  ten  patients
eveloped  leprosy  in  Brazil  (n  =  6),  the  United  States  (n  =  2),
reece  (n  =  1)  and  Spain  (n  =  1).  Leprosy  is  endemic  in  Brazil
nd  India  and  the  latter  reports  the  highest  number  of  lep-
osy  cases  globally,  with  114,451  cases  in  2019;  thus,  the
uthors  state  that  patients  from  India  should  be  on  this
ist.  They  considered  that  financial  difficulties  and  lack  of
vailability  could  reduce  the  use  of  IB  products  in  endemic
ountries  and  explain  the  absence  of  leprosy  cases  in  India.65

A  recent  cohort  study  evaluated  the  risk  of  leprosy  in

atients  using  IBs  and  conventional  immunosuppressants  for
ermatological  and  rheumatological  diseases.  A  total  of
05  patients  were  included  (268  immunosuppressed)  from
014  to  2019.  Ten  cases  of  leprosy  were  diagnosed  (nine  in
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mmunosuppressed  patients).  Corticosteroid  use  has  been
ssociated  with  an  increased  risk  of  leprosy,  and  anti-TNF
se  has  been  associated  with  a lower  risk  of  leprosy  when
ompared  to  corticosteroids.66

reatment  of  leprosy  reactions  with
mmunobiologicals

eprosy  reactions  are  acute  immunoinflammatory  events
hat  occur  in  some  patients  in  response  to  Mycobacterium
eprae  antigens.  They  are  often  accompanied  by  neuritis  and
ncrease  the  chance  of  disability.  The  small  number  of  pub-
ished  cases,  nine  in  total,  indicates  that  anti-TNF  drugs  may
e  useful  in  treating  individuals  with  chronic  refractory  reac-
ions  or  those  unable  to  tolerate  standard  therapies  due  to
dverse  effects.  Since  even  chronic  reactional  states  tend  to
rogress  with  decreasing  severity  and  frequency  over  time,
andomized  clinical  trials  are  needed  to  establish  the  role
f  anti-TNF  drugs  in  the  treatment  of  severe  reactions.65,67

epatites and immunobiologicals

he  exact  risk  of  hepatitis  B  and  C  reactivation  in  patients
ndergoing  biological  therapy  is  not  defined  due  to  the  fact
hat  these  patients  cannot  participate  in  pivotal  studies  of
he  medications,  due  to  exclusion  criteria.

It  is  estimated  that  hepatitis  B  may  affect  more  than  370
illion  people  worldwide.  The  prevalence  of  hepatitis  B  in
soriasis  in  the  United  States  is  0.5%  and  of  hepatitis  C  is
.3%,  and  there  is  no  prevalence  data  available  in  Brazil
o  date  in  this  population.6,68,69 In  patients  with  pemphi-
us,  studies  estimate  that  the  prevalence  of  hepatitis  B  is
.6%---1.2%.70,71

All  patients  must  undergo  serology  tests  for  hepatitis  B
nd  hepatitis  C  before  starting  immunobiological  therapy.

epatitis  B

t  is  recommended  that  before  starting  immunobiological
herapy,  all  patients  undergo  serology  for  hepatitis  B,  includ-
ng  Anti-HBc  (antibody  against  the  core  of  the  hepatitis  B
irus),  AgHBs  (surface  antigen  of  the  hepatitis  B  virus)  and
nti-HBs  (antibody  against  the  surface  antigen  of  the  hep-
titis  B  virus).  Table  1  shows  possible  serological  profiles  and
heir  interpretations.69---71

All  susceptible  patients  should  be  vaccinated  against
epatitis  B,  whenever  possible,  before  starting  immunobi-
logical  treatment.

All patients  with  a  history  of  hepatitis  B  must  have  their
iral  DNA  measured  before  starting  IB  treatment;  therefore,
gHbs-positive  patients  must  have  their  viral  DNA  tested.
he  test  should  also  be  considered  in  the  case  of  negative
gHBs  with  positive  anti-HBc,  in  an  attempt  to  detect  occult

epatitis  B.6,72---75

The  risk  of  hepatitis  B  reactivation  seems  to  be  higher
n  patients  with  chronic  hepatitis  B  infection  and  lower  in
atients  with  previous  infection  or  occult  hepatitis.6,72,73
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Table  1  Interpretation  of  hepatitis  B  serological  profiles.

Profile  1 Anti-HBs  Negative Susceptible
Anti-HBc  Negative
AgHBs  Negative

Profile 2 Anti-HBs  Positive Previous  exposure
Anti-HBc  Positive
AgHBs  Negative

Profile 3 Anti-HBs  Positive Immunized  by  the
vaccineAnti-HBc  Negative

AgHBs  Negative
Profile 4 Anti-HBs  Negative Acute  infection

Anti-HBc  Positive
Anti-HBc  IgM  Positive
AgHBs  Positive

Profile 5 Anti-HBs  Negative Chronic  infection
Anti-HBc  Positive
Anti-HBc  IgM  Negative
AgHBs  Positive

Profile 6 Anti-HBs  Negative 4  possible
scenariosaAnti  HBc Positive

AgHBs  Negative

Adapted source: Lok ASF, Bounis PAL. 2023.75

a Possible scenarios: 1) Patient recovering from acute hepatitis B; 2) Patient may have a previous infection and the test might not
be sensitive enough to detect very low levels of anti-HBs; 3) False positive for anti-HBc; 4) Possible undetectable level of HBsAg, and
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patient is chronically infected --- possible occult hepatitis B (anti-H

se of chemoprophylaxis

he  use  of  chemoprophylaxis  is  recommended  for  patients
ith  chronic  hepatitis  B  and  should  be  considered  in  patients
ith  previous  infections  and  occult  hepatitis  B  who  are
ndergoing  immunosuppression.  Some  authors  consider  that
rophylaxis  should  only  be  used  in  patients  with  can-
er  undergoing  chemotherapy  and  solid  organ  transplant
atients.76,77

It  must  be  started  before  treatment  and  continued  for  six
o  18  months  after  its  end.  The  drugs  of  choice  are  tenofovir
nd  entecavir.78

Fig.  3  summarizes  the  conduct  in  cases  of  IB  use  and
epatitis  B.

epatitis B and the use  of IBs

he  use  of  TNF-alpha  antagonists  seems  to  be  associated
ith  higher  rates  of  hepatitis  B  reactivation  when  compared

o  ustekinumab  and  secukinumab.72,73

There  are  studies,  however,  that  place  ustekinumab  at
 moderate  risk  for  hepatitis  B  reactivation,  which  may  be
ssociated  with  IL12  blockade,  which  would  play  an  impor-
ant  role  in  controlling  viral  replication.78,79

Some  authors  suggest  that,  in  patients  with  psoria-
is  and  chronic  or  previous  hepatitis  B  infection,  the

rst  choice  should  be  the  use  of  anti-IL17,  followed  by
nti-IL23;  however,  the  evidence  to  support  this  recom-
endation  is  scarce  and  more  studies  are  needed  to

upport  it.72
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an be positive in these cases too).

epatitis  B  and  dupilumab

he  safety  of  dupilumab  in  patients  with  hepatitis  B  is
ncertain.  Pivotal  dupilumab  studies  excluded  patients  with
epatitis  B.80

Case  reports  suggest  there  is  no  increased  risk  of  hepatitis
 reactivation  with  the  use  of  dupilumab.81

Despite  little  evidence  regarding  patients  with  chronic  or
revious  hepatitis  B  infection,  some  authors  suggest  that  in
ases  of  severe  AD  in  which  the  use  of  systemic  therapy  is
ndicated,  dupilumab  should  be  the  drug  of  choice,  before
ther  immunosuppressants.82

epatitis B and rituximab

ata  on  hepatitis  B reactivation  in  patients  with  pemphigus
sing  rituximab  are  scarce.  Studies  suggest  that  the  risk  of
epatitis  B  reactivation  in  these  patients  is  not  as  high  as
n  patients  with  hematological  malignancies  or  solid  organ
ransplant  recipients  using  rituximab.  The  use  of  rituximab
n  the  treatment  of  patients  with  pemphigus  seems  to  be
afer  than  the  use  of  high  doses  of  corticosteroids,  causing
ower  rates  of  hepatitis  B  reactivation.71

In  these  cases,  it  is  suggested  that  antiviral  prophylaxis
e  started  before  the  use  of  IBs  and  maintained  during  treat-
ent  for  up  to  18  months  after  its  end,  with  monitoring  of

iral  DNA  and  transaminases.71
epatitis  C  and  the  use  of  IBs

egarding  hepatitis  C  and  psoriasis,  the  use  of  IBs  is  con-
raindicated  during  acute  hepatitis.69,83---86
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atitis,  its  complications  and  sequelae  in  any  age  group.6

Due  to  greater  susceptibility  to  infections,  it  is  sug-
gested  that  updating  the  vaccination  record  of  patients  who
have  indications  for  IB  therapy  be  implemented,  aiming
Figure  3  Conduct  in  cases  of  immunobiological  use

The  risk  of  hepatitis  C  reactivation  in  patients  with
hronic  hepatitis  C  and  low  levels  of  viral  RNA  seems  to  be
ery  low.69,83---86

IBs  can  be  used  with  caution,  under  the  supervision  of
 specialist.  Measurements  of  transaminases  and  viral  RNA
ust  be  performed  quarterly.
Previous  studies  have  even  demonstrated  that  the  use

f  anti-TNF  led  to  reductions  in  the  patients  viral  load.
nti-IL17  drugs  seem  to  have  a  favorable  safety  pro-
le  in  this  population.  The  safety  of  anti-IL23  drugs  in
atients  with  psoriasis  and  chronic  hepatitis  C  remains
ncertain.69,83---86

To  date,  there  is  no  clear  evidence  that  the  use  of  rit-
ximab  worsens  the  course  of  hepatitis  C  in  patients  with
emphigus.  The  risk-benefit  of  using  the  medication  must
e  discussed  with  the  specialist  (gastroenterologist;  hep-
tologist;  infectious  disease  specialist)  and  compared  to
ther  available  therapies  to  provide  the  best  option  for  each
ase.87

There  is  scarce  data  in  the  literature  on  the  use  of
upilumab  in  patients  with  hepatitis  C,  and  the  safety  pro-
le  remains  uncertain.  However,  some  authors  recommend
he  use  of  dupilumab  as  the  first-choice  therapy  in  patients
ith  severe  AD  who  require  the  use  of  immunosuppressants

o  control  the  disease.82
17
 hepatitis  B.  Adapted  source:  Romiti  R,  et  al.  2020.6

accination: how to proceed in patients
ndergoing immunobiological therapy

he  risk  of  infections  is  greater  in  patients  with  chronic
mmune-mediated  diseases,  such  as  psoriasis,  AD  and  pem-
higus  vulgaris.  Moreover,  there  is  a  higher  rate  of  certain
ypes  of  infections  in  patients  on  IB  therapy,  particularly
espiratory  infections,  followed  by  herpes  zoster.88,89

The  greater  occurrence  of  herpes  zoster  in  the  elderly
nd  immunocompromised  individuals  generates  signifi-
ant  morbidity,  which  can  result  in  pain,  depression,
ost-herpetic  neuralgia,  encephalitis,  an  ophthalmological
isease  with  loss  of  vision  and  neurological  manifestations
uch  as  Ramsay-Hunt  syndrome.  In  immunocompromised
atients,  ophthalmological  involvement  occurs  in  up  to  25%
f  patients  and  post-herpetic  neuralgia  in  up  to  30%  of
hem.90

Reactivation  of  hepatitis  B  with  IB  treatments  is  low.
herefore,  vaccination  is  one  of  the  preventive  measures
ith  the  greatest  impact  on  reducing  the  occurrence  of  hep-
4
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Table  2  Main  vaccines  and  characteristics  of  the  biological  agents.

Inactivated  agents  Attenuated  agents

Pentavalent  (diphtheria,  tetanus,  pertussis,  Haemophilus
influenzae  and  polio)

MMR  (measles,  mumps  and  rubella)

Hexavalent  (pentavalent  and  Hepatitis  B)  Tetra  viral  (MMR  +  varicella)
Pneumococcal  Varicella
Inactivated  polio  vaccine  (IPV)  Yellow  Fever
Trivalent  or  quadrivalent  influenza  Oral  Polio  Vaccine
Adult Td  (tetanus  and  diphtheria)  BCG  (if  mother  is  taking  anti-TNF  wait  six  months  for

baby vaccination)
HPV Rotavirus
Haemophilus  influenza  B Herpes  Zoster  (Zostavax®)
Hepatitis B Dengue  (Qdenga®)
Hepatitis A
COVID-19  (including  recombinant  mRNA)
Pneumococcal  conjugate  vaccine  13
Pneumo-23  Vaccine
Meningitis  ACWY  (MenACWY)  vaccine
Meningitis  B  vaccine
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Herpes  Zoster  (Shingrix®)

o  reduce  the  risk  of  some  infections  and,  consequently,
educe  the  morbidity  and  mortality  rate  in  this  specific
roup  of  patients.91 Preferably,  the  vaccination  card  should
e  updated  two  to  four  weeks  before  starting  potentially
mmunosuppressive  therapies,  including  IBs.92,93 Vaccination
f  contacts  is  also  an  important  guideline.

Live  attenuated  vaccines  are  generally  contraindicated
n  patients  undergoing  treatment  with  immunomodulators;
owever,  the  risk  for  complications  depends  on  the  degree  of
mmune  suppression  and  individual  risk  factors.  Inactivated
gent  vaccines  can  be  applied  during  the  use  of  systemic
mmunomodulatory  therapies,  although  there  is  a risk  of
educing  their  immunogenicity.93 Table  2  depicts  a  list  of
he  main  vaccines  and  the  characteristics  of  the  IB  agents
inactivated  or  attenuated).6

During  treatment  with  IBs,  it  is  necessary  to  evaluate
he  epidemiological  situation,  the  medication  being  used
nd  disease  activity,  aiming  to  choose  the  best  time  for
accination.92,93 The  search  for  windows  of  opportunity  for
accination  must  be  carried  out.  Disease  control  versus
he  risk  of  drug  discontinuation  must  always  be  assessed
n  an  individual  basis.  Whenever  possible,  the  vaccination
chedule  must  be  completed,  taking  into  account  the  inter-
als  between  the  withdrawal  of  the  drugs  being  used  and
mmunization.91---94

Regarding  the  period  of  IB  application  withdrawal  before
nd  after  the  use  of  vaccines  with  live  or  attenuated  agents,
t  is  recommended  to  suspend  treatment  at  least  four  to  five
alf-lives  before  the  vaccination  and  wait  approximately  30
ays  after  vaccination  for  the  reintroduction.95

Patients  should  be  advised  regarding  the  possibility
f  receiving  passive  immunization  at  Reference  Centers
or  Special  Immunobiologicals  (CRIE,  Centros  de  Referên-
ia  para  Imunobiológicos  Especiais)  considering  exposure

o  specific  situations,  when  this  resource  is  available:
uman  immunoglobulin  for  anti-hepatitis  B,  anti-rabies,
nti-varicella,  and  anti-tetanus  vaccines.

s
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Flu  vaccination  should  be  recommended  for  all  patients.
or  those  with  low  complement  levels  or  functional  asplenia,
accines  against  Haemophilus  influenza  type  B,  pneu-
ococcus  and  meningococcus  should  be  indicated.  The
neumococcal  conjugate  vaccine  13  (PCV13)  and  herpes
oster  vaccine  should  be  considered  for  all  adults  (over  19
ears  of  age)  on  immunosuppression  or  IB  therapy.92,93

More  recently,  a non-live  recombinant  vaccine  was  devel-
ped  to  prevent  herpes  zoster  (Shingrix®),  which  is  the
nly  one  recommended  in  immunocompromised  patients.
he  immunization  consists  of  two  intramuscular  doses,  the
rst  in  month  zero  and  the  second  two  to  six  months
fterwards.96

Another  important  issue  is  that  the  necessary  immuniza-
ion  with  live  attenuated  components  should  only  be  carried
ut  after  the  reading  of  the  PPD  test,  as  both  should  not  be
erformed  simultaneously,  due  to  the  risk  of  a  false-negative
esult.  If  the  patient  has  received  any  of  these  vaccines,  PPD
hould  only  be  carried  out  after  four  weeks.97

Patients  who  do  not  know  how  to  provide  information
bout  their  vaccination  history  or  who  have  lost  their  immu-
ization  card  should  have  the  card  redone  with  all  vaccines
ndicated  for  their  age  group,  considering  themselves  as  not
reviously  vaccinated.

Available  serologies  should  be  requested  to  check
hether  the  patient  is  susceptible  to  any  of  the  vaccine-
reventable  diseases  or  to  confirm  the  response  after
accine  administration.  For  varicella,  all  patients  who  deny
revious  illness  or  cannot  remember  it  should  be  considered
usceptible.98

It  is  recommended  to  assess  seroconversion  for  hepatitis
 in  patients  who  were  immunized  while  on  immunosup-
ressive  therapy,  and  before  starting  the  immunobiological.
erological  tests  to  assess  seroconversion,  when  possible,

hould  be  performed,  and  additional  doses  of  immunizers
hould  be  administered  if  this  has  not  been  adequately  car-
ied  out.99

5
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R.  Romiti,  A.L.  Hira

It  is  worth  noting  that  the  use  of  anti-TNF  agents  (mainly
ertolizumab  and  infliximab),  male  gender  and  vaccination
or  hepatitis  B  after  starting  treatment  with  anti-TNF  are
isk  factors  for  non-response  to  this  vaccine.  Therefore,
he  hepatitis  B  vaccine  must  be  administered  before  start-
ng  anti-TNF  treatment  or  within  six  months  after  starting
t.100 Regarding  the  new  option  of  the  pneumococcal  con-
ugate  vaccine  for  adults  (PCV13),  assessing  the  serological
esponse  is  not  recommended,  as  this  is  not  representative
f  the  immunological  status.101

Another  important  point  is  that  adverse  event  rates  are
imilar  between  children  who  were  exposed  in  utero  to
nti-TNF  agents  before  the  third  trimester  of  pregnancy
nd  those  who  were  exposed  in  the  third  trimester.  All
dverse  events  spontaneously  resolved  and  no  severe  events
ccurred,  such  as  tuberculosis  activation  or  death.  BCG
dministration  after  six  months  of  age  brings  low  risk  to
hildren  exposed  to  anti-TNF  agents  in  utero. However,  BCG
accination  should  not  be  delayed  beyond  12  months,  even
hen  drug  testing  is  not  possible.  Even  in  children  who

eceived  the  BCG  vaccine  within  the  first  six  months  after
irth,  the  risk  was  low  and  showed  no  severe  adverse  events.
he  cost-benefit  of  whether  or  not  to  carry  out  the  vac-
ination  early  must  be  decided  on  an  individual  basis  and
nalyzed  according  to  the  epidemiology  of  each  location.102

In  relation  to  COVID-19,  none  of  the  vaccines  for  popula-
ion  use  in  Brazil  are  live  attenuated  viruses  and,  therefore,
an  be  used  by  patients  using  immunobiological  medica-
ions,  unless  there  is  any  specific  contraindication.

The  effectiveness  of  vaccines  may  be  reduced  due  to  the
se  of  immunosuppressive  medications;  however,  to  date,
here  are  no  studies  on  the  effects  of  vaccines  in  patients
ith  chronic  diseases  and/or  using  IBs.103

Regarding  monkeypox,  there  are  three  possible  vaccines:
CAM2000,  LC16  and  MVA-BN  (Jynneos/Imvanex).  LC16  is  a
inimally  replicating  immunizer,  being  the  most  modern  and
ost  frequently  used.  This  is  the  immunizer  approved  by
NVISA  and  purchased  by  the  Brazilian  government.  As  it  is

 low-replicating  attenuated  virus  vaccine,  it  can  be  used  in
mmunocompromised  individuals.104

onduct guideline

elow  is  a  guideline  on  how  to  evaluate  and  monitor  patients
sing  IBs,  both  before  and  during  treatment.

retreatment

erform  a  complete  history  and  physical  examination.  Check
he  epidemiological  history,  especially  the  place  of  ori-
in  and  recent  travel.  In  the  anamnesis  and  during  the
linical  examination,  be  alert  for  signs  and  symptoms
f  infection  (exemplified  in  Fig.  4),  neoplasms  (includ-
ng  skin  cancer),  pregnancy,  demyelinating  disease,  and
ther  autoimmune  diseases,  as  well  as  liver  and  cardio-
ascular  disease.  In  patients  with  psoriasis,  evaluate  the
usculoskeletal  system  to  investigate  psoriatic  arthritis,

actylitis,  or  enthesitis.26,105

Actively  looking  for  signs  of  infection,  before  and
uring  biological  therapy,  should  include26,105 pulse  and
emperature;  oroscopy  and  otoscopy;  lymph  node  pal-
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Figure  4  Dental  abscess  before  starting  immunobiological.

ation;  auscultation  of  the  heart  and  pleuropulmonary
elds;  abdomen  palpation;  inspection  of  the  entire  integu-
ent,  including  nails  and  mucous  membranes;  dental  health

nspection.
General  guidelines:  treatment  with  IBs  should  not  be

tarted  in  the  presence  of  infections,  including  chronic  or
ocalized  infections,  and  is  completely  contraindicated  in
atients  with  septicemia  or  at  risk  for  septicemia.  The
atient  should  be  warned  to  avoid  contact  with  people  with
evere  and  contagious  infections  and  seek  medical  evalu-
tion  when  any  sign  or  symptom  of  infection  is  present.
tudies  have  shown  that  the  risk  of  severe  infections  is
reater  during  the  first  six  months  of  treatment  with  anti-
NF  IBs,  mainly  when  compared  to  subsequent  years.16

The  vaccination  calendar  must  be  updated.  The  risk  of
he  presence  of  comorbidities  must  be  discussed  with  the
atient  and  their  identification  and  follow-up  must  be  part
f  the  investigation  routine.  Therefore,  measurement  of
lood  pressure  levels,  weight  and  pelvic  girdle  measure-
ents  should  be  recorded  before  and  during  treatment. 26,105

Below  are  the  contraindications  to  the  introduction  of  IBs
or  patients  with  psoriasis:106

Absolute  contraindications:  severe  acute  infection  (e.g.,
ctive  tuberculosis);  hypersensitivity  to  any  of  the  active
ngredients  or  excipients;  Need  to  receive  live  attenuated
irus  vaccines  concomitantly  with  treatment;

Relative  contraindications:  chronic  infections  (hepatitis
 or  C,  HIV);  malignancies  or  lymphoproliferative  disorders.

Laboratory  tests  must  be  requested  before  and  dur-
ng  IB  therapy.  Specific  investigation  of  autoimmune
iseases  should  be  requested  in  the  presence  of  signs
f  these  diseases  during  the  anamnesis  and/or  physi-
al  examination.26,106,107 Table  3 depicts  the  tests  to  be
equested  as  well  as  the  frequency  of  their  performance.

ollow-up

areful  history  taking  and  physical  examination  must  be
arried  out  periodically  during  IB  therapy.  Active  and  con-

inuous  surveillance  for  tuberculosis  in  patients  treated
ainly  with  anti-TNF  drugs  is  mandatory,  especially  in  coun-

ries  with  high  rates  of  the  disease  or  in  individuals  living
n  endemic  areas.26,106,107 Routine  tests  should  preferably

6
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Table  3  Exams  for  screening  and  during  immunobiological
therapy  follow-up.

Exam  PRE  Every  2  to  5  months

Complete  Blood  Count X  X
Liver Enzymes  X  X
Renal function  X  X
Urinalysis  X  X
Pregnancy  test  X  X
PPD or  IGRA  and  chest  X-ray  X  When  indicated
Hepatitis  and  HIV  serologies  X  When  indicated

b
(

F

N

A

R
l
e
i
o
v

t
o
i
a
l

d
d
o
i
a

d
d
o
i
a

t
o
i
a
l

t
o
i
a
l

d
d
o
i
a

C

R
s
c
c
c
t
s
s

r
r
s

I
r
P

r

I

R

Modified source: Nast A, et al. 2017.106

e  requested  every  two  to  five  months  during  follow-up
Table  3).
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