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P.	
  aeruginosa	
  
C.	
  albicans	
  

la1obacilli	
  

fluorescence	
  in	
  situ	
  
hybridiza*on	
  	
  

or	
  	
  
quan*ta*ve	
  real-­‐
*me	
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  (Q-­‐PCR)	
  



•  Bacteria	
   enriched	
   in	
   VU	
   subjects	
  
correlate	
   with	
   markers	
   of	
   disease	
  
progression	
  

•  Bacteria	
   depleted	
   in	
   VU	
   subjects	
  
correlate	
   posi*vely	
   with	
   protec=ve	
  
immune	
  markers	
   (low	
   T	
   cell	
   ac*va*on	
  
in	
   the	
   blood	
   and	
   gut,	
   higher	
   gut	
   IL-­‐17	
  
secre=on)	
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  progression	
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Study	
  design	
  and	
  
popula*on	
  

•  Cross-­‐sec*onal	
  study	
  on	
  105	
  men	
  ≥55	
  years	
  of	
  age	
  	
  
-­‐  HIV-­‐	
  n	
  =	
  47	
  
-­‐  LTC	
  HIV+	
  n	
  =	
  58	
  

•  LTC	
  HIV+	
  on	
  cART	
  for	
  >10	
  years	
  
-­‐  undetectable	
  viral	
  loads	
  
-­‐  median	
  CD4+	
  cell	
  counts	
  689	
  cells/mm3	
  



Rhoades	
  et	
  al.	
  Front	
  Immunol	
  2019	
  

LTC-­‐HIV+	
  are	
  enriched	
  in	
  	
  gut	
  	
  Gardnerella,	
  Snethia,	
  
Fusobacterium,	
  Lactobacillus,	
  and	
  Helicobacter;	
  Prevotella	
  

is	
  more	
  abundant	
  in	
  individuals	
  with	
  a	
  low	
  CD4+	
  and	
  
nega*vely	
  correlates	
  with	
  CD4+	
  T	
  cell	
  count	
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  2021	
  	
  

Study	
  design	
  and	
  popula*on	
  

Longitudinal	
  study	
  on	
  naive	
  HIV-­‐infected	
  individuals	
  introducing	
  cART	
  (T12-­‐T24)	
  



No	
  effect	
  of	
  cART	
  alpha-­‐	
  (richness/
evenness)	
  and	
  beta-­‐diversity	
  (LEfSe;	
  PcoA)	
  

Ancona	
  et	
  al.	
  Front	
  Immunol	
  2021	
  	
  



Shios	
  in	
  fecal	
  abundance	
  (family/
genus	
  level)	
  following	
  cART	
  

Ancona	
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  al.	
  Front	
  Immunol	
  2021	
  	
  



Possible	
  associa*ons	
  between	
  bacterial	
  composi*on	
  and	
  gut	
  
damage/microbial	
  transloca*on	
  

Ancona	
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  al.	
  Front	
  Immunol	
  2021	
  	
  



Changes	
  in	
  Gut	
  Microbiota	
  Composi*on	
  
According	
  to	
  the	
  cART	
  Class	
  

•  NNRTI-­‐based	
  therapy	
  	
  
-­‐  reduced	
  richness	
  but	
  not	
  evenness	
  indexes	
  	
  
-­‐  modified	
   rela*ve	
   abundance:	
   reduced	
   Coriobacteriaceae,	
   Peptococcaceae,	
   increased	
  

Veillonellaceae	
  	
  
	
  
•  INSTI-­‐based	
  therapy	
  
-­‐  modified	
  rela*ve	
  abundance:	
  decreased	
  Peptococcaceae,	
  increased	
  Veillonellaceae	
  and	
  

Allisonella	
  genus	
  	
  
	
   Ancona	
  et	
  al.	
  Front	
  Immunol	
  2021	
  	
  



Does	
  cART	
  revert	
  dysbiosis?	
  

•  Along	
   with	
   the	
   well-­‐known	
   persis*ng	
  
structural	
   defects	
   of	
   the	
   GI	
   tract,	
   long-­‐term	
  
cART	
  apparently	
  does	
  not	
  correct	
  HIV-­‐related	
  
dysbiosis	
  

•  Implica*ons:	
  
-­‐	
  elabora*on	
  of	
  therapue*c	
  strategies	
  
-­‐	
  development	
  of	
  non-­‐infec*ous	
  comorbidi*es	
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Dysbio*c	
  microbiome	
  drives	
  immune	
  ac*va*on	
  
in	
  HIV-­‐infected	
  MSM	
  

Bray-­‐Cur*s	
   distances	
   cluster	
   by	
  
HIV	
   transmission	
   group	
   (MSM,	
  
Men	
   having	
   Sex	
   with	
   Men,	
   vs	
  
non-­‐MSM)	
   rather	
   than	
   by	
   HIV	
  
serostatus	
  	
   Noguera	
  Julian	
  et	
  al	
  2016	
  

Neff et al. 2018 

Fecal	
  Bacterial	
  Communi*es	
  (FBCs)	
  
from	
   HIV-­‐infected	
   MSM	
   induce	
  
m o n o c y t e	
   a c * v a * o n	
   a n d	
  
inflammatory	
  cytokines	
  	
  



Hypotheses	
  and	
  Aims	
  of	
  the	
  Study	
  

•  Hypothesis:	
  does	
  the	
  fecal	
  microbiome	
  influence	
  the	
  
cardio-­‐vascular	
   risk	
   of	
   HIV-­‐infected,	
   male	
   subjects	
  
according	
  to	
  their	
  sexual	
  behaviour?	
  	
  

	
  
•  Aim:	
  evaluate	
   the	
   role	
   of	
   gut	
  microbial	
   dysbiosis	
   in	
  
cardiovascular	
   risk	
   in	
   a	
   cross-­‐sec*onal	
   cohort	
   of	
  
virologically-­‐suppressive	
   HIV	
   pa*ents	
   stra*fied	
  
according	
  to	
  sexual	
  behaviour	
  	
  

IAS	
  2019,	
  ICAR	
  2020	
  



Study Design  
Study	
  design:	
  cross-­‐sec*onal	
  study,	
  single	
  assessment	
  
Study	
   popula=on:	
   44	
   HIV+	
   sex	
   male	
   pa*ents	
   treated	
   with	
   virologically	
   suppressive	
   cART	
  
stra*fied	
  according	
  to:	
  

•  Sexual	
  behaviour:	
  	
  

-­‐  Men	
  having	
  Sex	
  with	
  Men	
  (MSM)	
  

-­‐  Men	
  having	
  Sex	
  with	
  Women	
  (MSW)	
  

•  10-­‐year	
  Framingham	
  Risk	
  Score	
  (FS):	
  risk	
  of	
  developing	
  a	
  first	
  CVD	
  event	
  (coronary	
  heart	
  
disease,	
  stroke,	
  peripheral	
  artery	
  disease	
  or	
  heart	
  failure)	
  within	
  10	
  years	
  

	
  	
  	
  	
  L;	
  low	
  (L)	
  FS	
  (<	
  10)I/H:	
  intermediate/high	
  FS	
  (≥10)	
  	
  

	
  Exclusion	
  Criteria	
  
•  Female	
  sex	
  
•  Age	
  >	
  60	
  years	
  and	
  <30	
  years	
  
•  Recent	
  an*bio*cs	
  (<	
  3	
  months)	
  	
  
•  Recent	
  probio*cs	
  
•  Specific	
  diets:	
  vegan,	
  vegetarians	
  
•  Diagnosis	
  of	
  DM	
  
•  Cardiac	
  disease;	
  GI	
  disorders	
  
•  Alcohol	
  intake	
  >	
  14	
  drinks/week	
  

•  HBV	
  or	
  HCV	
  





Non-­‐significant	
  trend	
  of	
  a	
  	
  higher	
  α-­‐diversity	
  in	
  MSM	
  
vs	
  MSW.	
  Significant	
  differences	
  in	
  β-­‐diversity	
  (all	
  

indexes)	
  in	
  MSM	
  vs	
  MSW	
  
	
  α-diversity in MSM vs MSW  β-diversity in MSM vs MSW  

IAS	
  2019,	
  ICAR	
  2020	
  



No	
  differences	
  in	
  neither	
  α-­‐diversity	
  nor	
  β-­‐
diversity	
  indexes	
  according	
  to	
  Framingham	
  

Score	
  (cut-­‐off:	
  10)	
  
α-diversity in I_H vs L  β-diversity in I_H vs L  

IAS	
  2019,	
  ICAR	
  2020	
  



No differences in α-diversity indexes according to 
sexual behaviour and FS. Different in β-diversity 
indexes linked to sexual behaviour rather than FS 

	
  
α-diversity in MSM vs MSW  β-diversity in MSM vs MSW  

IAS	
  2019,	
  ICAR	
  2020	
  



Principal	
  coordinate	
  analysis	
  (PCoA)	
  in	
  	
  
MSM	
  I_H,	
  MSM	
  L,	
  MSW	
  I_H	
  and	
  MSW_L	
  	
  

IAS	
  2019,	
  ICAR	
  2020	
  



Significant	
  difference	
  in	
  β-­‐diversity	
  (Jaccard)	
  index	
  in	
  
MSM	
  according	
  to	
  FS	
  and	
  according	
  to	
  3rd-­‐drug	
  	
  

INI=Integrase Inhibitors  
 
NNRTI=Non Nucleoside Reverse Transcriptase 
Inhibitor 

IAS	
  2019,	
  ICAR	
  2020	
  



Conclusions	
  
In	
  a	
  small,	
  selected	
  cohort	
  of	
  HIV-­‐infected	
  males	
  on	
  
stable	
  suppressive	
  cART,	
  our	
  preliminary	
  data	
  show	
  
that:	
  
•  sexual	
  behaviour	
  is	
  a	
  major	
  driver	
  of	
  microbiome	
  
altera*ons	
  in	
  HIV	
  infec*on	
  

•  cardiovascular	
  risk	
  according	
  to	
  Framingham	
  Risk	
  
score	
   did	
   not	
   relate	
   to	
   differences	
   in	
   the	
   fecal	
  
microbial	
  composi*on	
  	
  

•  cardiovascular	
   risk	
   may	
   be	
   modulated	
   by	
   the	
  
combined	
   effect	
   of	
   microbes	
   and	
   an*retroviral	
  
drug	
  exposure	
  





Study	
  Design	
  
•  Cross-­‐sec*onal,	
  well-­‐powered	
  study	
  on	
  fecal	
  microbiota	
  
•  HIV-­‐infected	
  people	
  with	
  suppressed	
  viremia	
  on	
  cART	
  (n=80)	
  
•  HIV-­‐uninfected	
  controls	
  (n=80)	
  
-­‐  stra*fied	
  by:	
  sex	
  and	
  sexual	
  prac*ce	
  	
  
-­‐  matched	
  for	
  age,	
  sexual	
  prac*ce,	
  BMI,	
  and	
  birth	
  country	
  

Vujkovic-­‐Cvijin	
  et	
  al.	
  Nat	
  Comm.	
  2020	
  

Comorbidi=es	
  assessed:	
  	
  
-­‐  chronic	
  obstruc*ve	
  pulmonary	
  disease	
  (COPD)	
  
-­‐  advanced	
  liver	
  fibrosis	
  (FIB-­‐4	
  ≥	
  3.25)	
  
-­‐  decreased	
  kidney	
  func*on	
  (eGFR	
  <	
  60	
  mL/min)	
  
-­‐  osteoporo*c	
  fractures	
  	
  
-­‐  diabetes	
  mellitus	
  	
  
-­‐  heart	
  failure	
  	
  
-­‐  non-­‐AIDS	
  defining	
  cancers	
  	
  
-­‐  atherosclero*c	
  disease	
  (diagnosed	
  by	
  specialist;	
  myocardial	
  infarc*on,	
  angina	
  

pectoris,	
  peripheral	
  arterial	
  disease,	
  ischemic	
  stroke,	
  or	
  transient	
  ischemic	
  
avack)	
  



Gut	
  microbiota	
  differs	
  between	
  PWH	
  and	
  
HIV-­‐seronega*ve	
  controls	
  

Vujkovic-­‐Cvijin	
  et	
  al.	
  Nat	
  Comm.	
  2020	
  



Sexual	
  prac*ce	
  exerts	
  major	
  impact	
  on	
  
gut	
  microbiota	
  composi*on	
  

Vujkovic-­‐Cvijin	
  et	
  al.	
  Nat	
  Comm.	
  2020	
  



HIV-­‐associated	
  gut	
  microbiota	
  features	
  correlate	
  
with	
  markers	
  of	
  HIV	
  disease	
  progression	
  and	
  

comorbidity	
  prevalence	
  

Vujkovic-­‐Cvijin	
  et	
  al.	
  Nat	
  Comm.	
  2020	
  



Conclusions	
  

•  Significant	
  gut	
  microbiota	
  differences	
  in	
  PWH	
  
•  MSM	
   exhibit	
   a	
   dis*nct	
   microbiota	
   signature	
  
characterized	
  by	
  Prevotella	
  enrichment	
  

•  HIV-­‐assoc iated	
   microbiota	
   s ignature	
  
correlates	
  nadir	
  CD4	
  count,	
  and	
  prevalence	
  of	
  
a g e -­‐ a s s o c i a t e d	
   n o n c ommun i c a b l e	
  
comorbidi*es	
  

Vujkovic-­‐Cvijin	
  et	
  al.	
  Nat	
  Comm.	
  2020	
  



Future	
  Direc*ons	
  
•  Func%onal	
  data?	
  

•  When	
  do	
  GI	
  altera*ons	
  arise?	
  	
  
-­‐  PHI?	
  
-­‐  Are	
  	
  they	
  reverted	
  by	
  early	
  cART?	
  cART	
  class?	
  
-­‐  Different	
  *ming	
  of	
  GI	
  abnormali*es	
  (anatomical,	
  MT,	
  dysbiosis,	
  

immunity)?	
  
	
  
•  Elabora%on	
  and	
  %ming	
  of	
  adjuvant	
  therapies	
  to	
  prevent	
  aging	
  in	
  

PLWH	
  
-­‐  an*-­‐LPS	
  (sevelamer)	
  
-­‐  immuno-­‐modulants	
  
-­‐  Prebio*cs/probio*cs/an*bio*cs	
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