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Abstract
Background:  Thalidomide  is  the  drug  of  choice  for  the  treatment  of  type  2  leprosy  reactions
and is  often  associated  with  corticosteroids.  The  use  of  these  drugs  in  multiple  myeloma  is
associated with  the  risk  of  cardiovascular  events,  but  there  have  been  few  studies  assessing
this risk  in  leprosy  patients.
Objective:  To  evaluate  the  occurrence  of  cardiovascular  events  in  patients  with  multibacillary
leprosy and  their  correlation  with  the  use  of  thalidomide  and  prednisone.
Methods:  Analytical  cross-sectional  study  of  all  patients  diagnosed  with  multibacillary  leprosy
treated at  the  Dermatology  Service  between  2012  and  2022,  using  electronic  medical  records.
Thromboembolic  vascular  events,  both  arterial  and  venous,  including  acute  myocardial  infarc-
tion, were  considered.  The  main  independent  variable  was  the  concomitant  use  of  thalidomide
and prednisone  during  follow-up.
Results:  A  total  of  89  patients  were  included,  of  which  19  used  thalidomide  and  prednisone
concomitantly.  There  were  five  cardiovascular  events  (26.3%),  three  of  which  of  deep  venous
thrombosis.  The  combined  use  of  medications  was  associated  with  the  events  (PR  =  6.46  [3.92
to 10.65];  p  <  0.01).
Study  limitations:  Small  number  of  events,  single-center  retrospective  study.
Conclusion:  The  hypothesis  of  an  association  between  cardiovascular  events  and  the  concomi-
tant use  of  thalidomide  and  prednisone  is  supported,  but  more  robust  prospective  studies  are

required for  a  better  assessmen
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eprosy  is  an  infectious  and  contagious  disease  caused  by
ycobacterium  leprae, which  has  a  chronic  evolution  often

nterrupted  by  periods  of  symptoms  exacerbation,  called
eprosy  reactions.  The  disease  has  a  varied  spectrum  of
linical  manifestations  depending  on  the  host  predominant
mmune  response  pattern  against  the  bacillus.  Type  2  leprosy
eactions,  or  erythema  nodosum  leprosum,  occur  in  patients
ith  the  multibacillary  form  of  the  disease  and  may  persist
r  recur  for  several  years  after  the  end  of  the  antimicrobial
reatment.1,2

Currently,  thalidomide  is  one  of  the  most  commonly  used
rugs  for  this  condition,  as  it  is  effective  and  has  fewer
dverse  effects  during  long-term  use  when  compared  to  cor-
icosteroids  or  other  immunosuppressants.3 On  the  other
and,  the  use  of  this  medication  and  similar  ones  in  the
reatment  of  multiple  myeloma,  especially  when  associ-
ted  with  corticosteroids  and  chemotherapy,  has  shown  an
ncreased  risk  for  thromboembolic  vascular  events.4

Until  recently,  this  risk  was  attributed  to  the  underly-
ng  hematological  disease;  on  the  other  hand,  mainly  in  the
ast  two  decades,  several  reports  of  thromboembolic  events
n  patients  using  thalidomide  and  corticosteroids  together
n  conditions  other  than  multiple  myeloma  have  been  pub-
ished,  with  several  cases  highlighted  in  leprosy  patients.5,6

Recently,  a  cross-sectional  study  carried  out  in  the  state
f  Minas  Gerais  showed  the  prevalence  of  deep  vein  throm-
osis  (DVT)  in  10%  of  cases  of  adverse  effects  to  thalidomide.
f  the  ten  patients  who  experienced  the  thromboembolic
ffect,  nine  were  on  concomitant  prednisone.7

Aiming  to  explore  this  association,  an  analytical  cross-
ectional  study  was  carried  out,  including  all  patients  with
ultibacillary  leprosy  attended  at  the  Dermatology  Service

f  Hospital  das  Clínicas,  Faculty  of  Medicine,  in  Botucatu  -
NESP  and  followed  for  at  least  four  months,  since  leprosy
ype  2  reactions  and  the  use  of  thalidomide  usually  begins
fter  starting  multidrug  therapy  and  the  thrombotic  pheno-
ena  were  reported  as  occurring  on  average  45  to  90  days

fter  the  use  of  the  medication  in  cancer  patients.8

ethods

ata  were  obtained  between  February  2020  and  January
022  by  searching  the  electronic  medical  records  of  patients
ttended  at  the  Leprosy  Outpatient  Clinic  of  the  Der-
atology  Service  between  2012  and  2021,  after  approval
y  the  Research  Ethics  Committee  (CAAE:  57896422.6
0000.5411/Counsel  n.  5,410,411).  Patients  with  a short
ime  of  follow-up  (<  four  months)  and  paucibacillary  dis-
ase,  as  well  as  those  with  no  established  diagnosis  of
eprosy,  were  excluded.  Both  arterial  and  venous  cardiovas-
ular  events  (CVEs)  were  considered.  The  time  of  follow-up
as  defined  as  the  end  of  the  dermatological  follow-up  with
utpatient  discharge,  or  until  the  occurrence  of  a  throm-
oembolic  event.  Collected  data  included  sex,  age  at  the
tart  of  the  treatment,  time  of  follow-up,  occurrence  of  an

vent,  type  of  event,  use  of  thalidomide  during  follow-up
ssociated  or  not  with  corticosteroids,  report  of  systemic
rterial  hypertension  (SAH),  diabetes  mellitus  (DM)  or  smok-
ng  during  follow-up.
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esults

he  study  included  89  multibacillary  patients,  with  a  mean
ge  of  55  (±14)  years,  68.5%  men,  followed  for  a  median
eriod  of  39  (1st q-3rd q:  19---70)  months.  A  total  of  22.5%  of
he  patients  were  smokers,  with  no  association  with  gender
p  =  0.59).  During  the  study  period,  19  patients  had  active
rythema  nodosum  leprosum  and  were  treated  with  thalido-
ide  and  corticosteroid,  concomitantly.  Of  these  patients,
ve  suffered  a  CVE  (Table  1).

There  were  three  episodes  of  deep  vein  thrombosis  (DVT)
n  the  lower  limbs,  one  acute  myocardial  infarction  and
ne  splenic  infarction  with  aortic  mural  thrombosis.  All
vents  occurred  during  the  concomitant  use  of  medications
Table  2).  No  CVE  occurred  in  the  group  of  patients  who  did
ot  receive  the  medications  concomitantly.

Moreover,  the  high  prevalence  of  smoking  among  CVE
ases  is  highlighted,  but  was  not  statistically  signifi-
ant  (p  =  0.07).  On  the  other  hand,  among  thalidomide
sers,  smoking  was  associated  with  the  occurrence  of  CVE
60%  ×  7.4%;  p =  0.02  ---  Fisher’s  exact  test).

iscussion

n  the  present  study,  the  authors  identified  a  rate  of  26.3%
5/19)  of  CVE  and  15.8%  (3/19)  of  DVT  in  leprosy  patients
ho  received  thalidomide  and  prednisone  concomitantly.
owever,  considering  all  thalidomide  users,  the  rates  were
5.6%  (5/32)  and  9.4%  (3/32),  respectively.  It  should  also
e  noted  that  many  of  these  patients  were  smokers.  On
he  other  hand,  in  multiple  myeloma  patients  receiving
halidomide  and  dexamethasone,  the  risk  of  DVT  without
rophylaxis  was  reported  to  be  up  to  25%,  which  is  close  to
he  present  results.4

In  recent  decades,  case  reports  of  thromboembolic  vas-
ular  events  have  accumulated  during  the  concomitant  use
f  the  two  studied  medications  in  leprosy  patients.  Porto
t  al.  (2019)  reported  16  cases  of  DVT,  most  of  them  in  men,
s  in  the  present  sample,  so  they  recommend  prophylaxis
ith  AAS  100  mg/day  when  this  drug  association  is  used.9

n  addition  to  this  report,  there  have  been  several  similar
nes,  from  different  countries.6,10---12

Sharma  et  al.  evaluated  the  safety  of  thalidomide  use
n  25  patients  with  different  dermatological  diseases  and
bserved  five  cases  (20%)  of  DVT.13 The  physiopathology
f  the  thromboembolic  effects  of  thalidomide  is  not  fully
nderstood,  but  in  animal  studies,  reduced  bleeding  time,
s  well  as  reduced  thrombin  and  prothrombin  time,  and
ncreased  serum  levels  of  factor  IX  and  fibrinogen  were
bserved.14 On  the  other  hand,  antiphospholipid  antibod-
es  (APA)  are  often  found  in  leprosy  patients.15 A  2018  study
bserved  the  presence  of  APA  in  six  of  seven  patients  with
ultibacillary  leprosy  who  experienced  a  thromboembolic

vent,16 and  the  association  of  APA  persistence  with  age,
acillary  load,  and  clinical  form  in  leprosy  patients  has  also
een  reported.17 Although  most  reports  of  vascular  events
ith  thalidomide  use  are  venous,  there  have  been  reports

f  arterial  events  in  patients  using  thalidomide  for  multiple
yeloma.18 Similarly,  in  a  study  of  patients  with  multi-
le  myeloma  receiving  thalidomide,  seven  thromboembolic
vents  were  observed  in  23  patients,  two  of  them  arterial
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Table  1  Leprosy  patients  who  suffered  cardiovascular  events  in  the  reported  period,  during  the  concomitant  use  of  thalidomide
and prednisone.*

Sex  Age  Event  Smoker  SAH  DM  Time  of
follow-up

Time  of
TH  use

Female  38  Iliofemoral  DVT  No  Yes  No  9  m  2  m
Male 45  DVT  in  R  lower

limb
Yes  No  No  70  m  10  m

Male 49  Splenic
infarction  and
aortic  mural
thrombosis

No  No  No  39  m  6  m

Male 54  AMI  Yes Yes Yes  56  m  11  m
Male 68  Iliofemoral  DVT Yes Yes No  74  m  12  m

* DVT, Deep vein thrombosis; AMI, Acute Myocardial Infarction; SAH, Systemic Arterial Hypertension; DM, Diabetes Mellitus; TH,
Thalidomide.

Table  2  Characteristics  of  leprosy  patients  with  or  without  cardiovascular  events  during  follow-up  at  the  Dermatology  Service
of Hospital  das  Clínicas,  Faculty  of  Medicine,  Botucatu  -  UNESP  between  2012  and  2021.

Variable  With  CVE  and  the
use  of  THa n  =  5  (%)

Without  CVE  with  the
use of  THa n  =  27  (%)

Without  TH
usea n  =  57  (%)

Prevalence
ratio  95%  CIe

p

Femalesb 1  (20) 11  (40.7)  16  (28.1)  0.62  (0.10  a
3.69)

0.99

Time of  follow-up
(months)c

56  (39---56) 48  (33---86) 34  (17---55) --- 0.67

Age at  follow-up  onset
(years)d

46.8  ±  10  57  ±  13  54.8  ±  15.1  ---  0.19

Diabetes mellitusb 1  (20)  5  (18.5)  11  (19.3)  1.05  (0.17  a
6.40)

0.99

Systemic arterial
hypertensionb

3  (60)  10  (37)  23  (40.4)  1.52  (0.71  a
3.28)

0.39

Smokingb 3  (60)  2  (7.4)  15  (26.3)  2.96  (1.29  a
6.81)

0.07

Used TH  with  CT  in  the
follow-upa,b

5  (100)  14  (51.9)  ---  6.46  (3.92  a
10.65)

<0.01

Time of  TH  use
(months)a,c

10  (6---10)  13  (3---36)  ---  ---  0.24

Daily dosage  (mg)c 100  (100---100)  100  (100---100)  ---  ---  0.81

a CVE, Cardiovascular Event; TH, Thalidomide; CT, Corticosteroids. No patient without thalidomide use had CVE during the follow-up.
b Fisher’s exact test.
c Mann-Whitney test. Mean ± standard deviation.
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d Student’s t test. Median (1st quartile-3rd quartile).
e Prevalence ratio between patients with and without CVE.

vents.19 The  present  study  has  limitations  because  it  is
onocentric,  retrospective  and  identified  a  small  number  of

vents,  but  the  results  are  in  agreement  with  the  literature,
xtending  the  observations  from  other  clinical  conditions,
uch  as  multiple  myeloma.

onclusion

ultibacillary  leprosy  patients  treated  for  a  type  2  reaction
ith  thalidomide  and  corticosteroids  are  at  significant  risk

f  CVE,  and  attention  should  be  paid  to  signs  suggestive  of
hese  events,  mainly  in  patients  with  additional  risk  factors
or  CVE,  such  as  smoking.  Prospective  studies  are  needed
o  confirm  these  observations,  as  well  as  to  evaluate  the

M
t
l

55
enefit  of  prophylactic  measures  for  these  events  in  leprosy
atients.
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