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Inflammation Strikes Again: Frailty and HIV
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Potential pathways of frailty 
pathogenesis from 
dysregulated inflammation 
in HIV.

These proposed interactions 
are not all-inclusive, but 
demonstrate a potential 
framework for 
understanding the role of 
inflammation in the 
development of frailty in the 
context of HIV. Hgb, 
hemoglobin; IGF-1, insulin-
like growth factor 1
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Frailty = state of an 

increased vulnerability

• Lack of consensus regarding 
the definition of frailty

• Frailty is a multidimensional 
concept affecting physical, 
cognitive, psychological, and 
social domains, and the more 
domains that are affected, the 
worse the prognosis.

J Gerontol A Biol Sci Med Sci, 2019, Vol. 74, No. 5, 659–666



Vaccine preventable disease: HBV

Worldwide spread of 

HBV

HIV/HBV coinfection: 

Liver damage

HIV/HBV coinfection: 

Viro-immunological status

Approximately 10%
of all HIV-infected people are also 
chronically coinfected with HBV.

In patients with HIV/HBV, the 

coinfection accelerates HBV-related 

liver damage, with faster liver 

fibrosis progression and more 

frequent development of ESLD and 

HCC compared to HBV 

monoinfected patients.

Approximately 360 million 
individuals worldwide are 

chronically infected with hepatitis
B virus (HBV).

360M

Conversely, the presence of a 

simultaneously active HBV infection 

affects the viro-immunological 

status of HIV/HBV-coinfected 

patients, which is usually 

characterized by a lower CD4-

positive lymphocyte count at the 

onset and a slower CD4 cell count 

recovery after the start of cART

Viruses 2019, 11, 1077



Vaccine preventable disease: HBV

The differences in the 
outcome between HIV 
monoinfected and 
HIV/HBV coinfected 
populations persist 
despite cART

HBV-DNA in 
HIV positive 
patients

OBI condition 
in HIV-
positive 
patients

Even the condition of resolved HBV infection (presence of 
anti Hepatitis B c antigen [anti-HBc] in the absence of 
Hepatitis B surface antigen [HBsAg]) can often be 
associated with the appearance of detectable HBV-DNA in 
HIV-positive patients (occult HBV infection (OBI)).

In HIV-positive subjects, the OBI condition has been 
associated with a low number of CD4-positive 
lymphocytes, elevation of alanine aminotransferase and 
more frequent AIDS-defining illnesses

Viruses 2019, 11, 1077



HBV infected
children born to HBV–HIV co-infected 

mothers are at
an increased risk of liver complications 

and liver diseases
related death than those born from HBV 

mono-infected mothers

HBV–HIV co-infection escalates HBV 
replication and hepatitis B pre-core 

antigen
(HBeAg) sero-positivity increasing 

viral load 

90–95%
of the children who acquire HBV 

through the perinatal
route progress to chronic infection



While studies conducted in countries of high 
HAV endemicity showed no differences in the 
HAV seroprevalence between HIV-positive 
and HIV-negative individuals, the 
seroprevalence in countries of low 
endemicity was higher among HIV-positive 
individuals compared to HIV-negative 
individuals. 

Among HIV-positive individuals, older age 
and injecting drug use were identified as the 
independent factors associated with 
seropositivity for HAV.

The duration of HAV viremia and stool 
shedding of HAV may be longer in HIV-
positive individuals, increasing the window of 
opportunity for wider transmission of HAV.

Journal of Gastroenterology. 2017 May 28;23(20):3589–3606

Vaccine preventable disease: HAV

No specific disease manifestations in 
immunocompromised hosts or PWH have been
described.



Vaccine preventable disease: Meningococcal disesae

 5- to 24-fold increased risk of 
meningococcal disease in people 
with HIV compared with people 
without HIV

 Several outbreaks were 
associated with clubs and 
bathhouses. 

Some public health jurisdictions now 
recommend meningococcal vaccine for
all men who have sex with men, regardless of 
HIV status

Panel on Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents With HIV. Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents
With HIV. National Institutes of Health, Centers for Disease. Reviewed January 10, 2024



• 1336 meningococcal cases. Of 504 patients with 
known outcome, 308 (61%) had HIV serostatus
data (138 HIV positive)

• The estimated incidence in HIV-infected 
individuals was higher compared to incidence in 
HIV-uninfected individuals (CI 3.7–5.7, P < 0.001)

• The case-fatality ratio (CFR) was 20% (27/138) 
amongst HIV-infected and 11% (18/170) amongst 
HIV-uninfected individuals [odds ratio (OR) 2.1, 
95% CI 1.1–3.9]. 

• HIV infection was associated with increased odds 
of bacteremia (OR 2.7, 95% CI 1.5–5.0).

AIDS 24(9):p 1351-1360, June 1, 2010

Vaccine preventable disease: Meningococcal disesae

 Estimates the incidence of 
laboratory-confirmed 
meningococcal bacteremia 
and meningitis in HIV-infected 
and uninfected individuals in 
Gauteng Province, South 
Africa in 2005

 Evaluated whether HIV was a 
risk factor for mortality 
amongst patients with 
meningococcal disease from 
2003 to 2007. 

 Evaluated whether HIV is 
associated with an increased 
risk of bacteremia.



Vaccine preventable disease: Varicella Zoster Virus

More than 95% of adults (aged >20 years) born in 
the United States have immunity to VZV, mostly 
due to primary VZV infection

Before the availability of ART, the
incidence of herpes zoster was more than 15-fold 
higher among PLW than among age matched 
controls without. However, the risk of herpes 
zoster remains threefold higher in adults with HIV 
than in the general population

Herpes zoster can occur in adults with HIV at any CD4 
T lymphocyte (CD4) cell count, but with CD4 counts 
<200 cells/mm3, the risk of disease is higher

Panel on Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents With HIV. Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents
With HIV. National Institutes of Health, Centers for Disease. Reviewed January 10, 2024

PLW with CD4 <200 are at highest risk of 
herpes zoster–related
complications, including disseminated 
herpes zoster.
The central nervous system (CNS) is a target
organ for herpes zoster dissemination in 
patients coinfected with HIV. Various VZV-
related neurologic syndromes occur in 
people with HIV, including CNS vasculitis, 
multifocal leukoencephalitis, ventriculitis, 
myelitis and myeloradiculitis, optic neuritis, 
cranial nerve palsies and aseptic meningitis.

The risk of herpes zoster in PLWH is increased in the 6-
month period immediately after initiation of ART, 
possibly because of an immune reconstitution 
inflammatory syndrome (IRIS)-related mechanism.



Vaccine preventable disease: HPV

Human papillomavirus prevalence has 
been reportedly higher in HIV‐positive 
women. 

Inability of HIV compromised immune 
system to control the replication and 
expression of HPV in the body and this 
may lead to faster progression of 
invasive cancer than in normal 
individuals. 

Females with multiple 

HR‐HPV type infections 

are more susceptaible to 

HIV infection, on the 

other hand, females 

positive for HIV are prone 

to acquiring HPV 

infection

In HIV‐positive patients, HPV infection 
appears to persist longer than among 
healthy individuals, thus increasing the risk 
of developing cancer. 

J Clin Lab Anal.2023 Feb 17:37 (4)
Infect Dis Obstet Gynecol. 2011;2011:1‐9. 



From: High-grade Dysplasia in Anogenital Warts of HIV-Positive Men

JAMA Dermatol. 2016;152(11):1225-1230. doi:10.1001/jamadermatol.2016.2503

Immunohistochemical Analysis of p16INK4a Expression in an Intraanal Lesion that Clinically Appeared as Anogenital Warts, but 

Histopathologically Revealed Focal Areas of High-Grade DysplasiaThe lesion clinically appeared as an anogenital wart, but 

histopathologically revealed focal areas of high-grade dysplasia. p16INK4a is an indirect marker of high-risk human papillomavirus E7 

oncogene expression. Strong nuclear and cytoplasmic p16INK4a expression is present in the areas of high-grade dysplasia, whereas 

p16INK4a staining is negative in the anogenital wart part of the lesion (hematoxylin-eosin, original magnification ×1000)

Figure Legend: 



Vaccine preventable disease: HPV

• Recent evidence indicates that 
anogenital lesions of patients 
who are HIV+ morphologically 
appearing as benign AGWs may 
harbor focal areas of high-grade 
dysplasia

C o n c l u s i o n s  

• HPV analyses including 
genotyping, viral load 
determination, and 
immunohistochemical analysis 
of such lesions in comparison to 
similar-looking AGWs of 
immunocompetent individuals. 

• In contrast to AGWs of HIV+ 
MSM, none of the evaluated 
lesions of immunocompetent 
patients harbored focal areas of 
low-grade or high-grade 
dysplasia.

• In contrast to patients who are 
HIV−, AGWs of HIV+ MSM may 
harbor high-grade dysplasia or 
even cancer, although the clinical 
appearance is that of classical 
AGWs. 

• Accordingly, all HPV-induced 
anogenital lesions of high-risk 
patients such as HIV+ MSM 
should be evaluated 
histopathologically and by 
p16INK4a and/or Ki67 
immunohistochemical analysis 
and HPV genotyping should be 
considered if areas of dysplasia 
are detected.

JAMA  Dermatology Vol. 152, No. 11



Patients with HIV and IPD had a 
higher median CD4 count 
compared with the control group 
(267 cells/mm3 vs. 140 cells/mm3), 
although both groups could be 
considered immunosuppressed. 

Alcoholism, hepatic cirrhosis, and 
lower nadir CD4 count were 
associated with the risk of death in 
patients with IPD. 

The vaccination rate was less than 
20%, which leads us to reinforce 
the recommendation of 
vaccination 

Nadir CD4 counts were lower in 
PLWHA and IPD who died

Vaccine preventable disease: S. pneumoniae

PLWHA have a 
higher risk of 
noninvasive and 
invasive 
pneumococcal 
disease.

Study of episodes of IPD in 
PLWHA in a reference 
institute for Infectious 
Diseases in Rio de Janeiro, 
Brazil, from 2005 to 2020

Comparison of 
demographic, clinical, and 
laboratory features of 
control patients, selected 
based on age, gender, and 
healthcare scenario



Vaccine preventable disease: Influenza

Some studies of influenza have noted higher 
hospitalization rates and increased mortality 
among people with HIV however, these findings 
have not been observed in all settings:

People with HIV are at high risk of serious 
influenza-related complications, particularly in 
low-and-middle income country settings

Panel on Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents With HIV. 
Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents
With HIV. National Institutes of Health, Centers for Disease. Reviewed January 10, 2024

Increased morbidity may be greatest for 
people with HIV not on antiretrovirals (ARV) 
or with advanced disease.

The prognosis of patients on well-controlled cART
was similar to uninfected population

Clin Infect Dis. 2020;70(10):2121-2130; Influenza Other Respir Viruses. 2018;12(1):22-29.

Vs



Vaccine preventable disease: SARS-COV2

PWH are at a higher risk of severe illness, hospitalization, and death
from COVID-19 than their uninfected peers, when adjusted for age, 
comorbidities, and sociodemographic factors.

More advanced immunosuppression and detectable viremia have 
been associated with poorer outcomes; antiretroviral therapy 
appears protective 

Intersecting social and structural determinants of health, older 
biological age, and greater frequency of age associated comorbidities 
are associated with worse outcomes for PWH with COVID-19 

(AIDS 2023 Jan 1; 37(1)

Less clear whether PWH 
are at a higher risk of 
acquiring COVID-19, in the 
absence of additional risk 
factors.



• It is envisaged that the HIV specialist should provide overall guidance on vaccine use and 
enlist the help of primary care physicians for vaccine administration. 

• Education of healthcare providers and good communication are key requirements to ensure 
successful implementation of this guidance. 

• Despite evidence that HIV-positive persons benefit from vaccination, there are persisting 
perceptions about disease incidence and burden, and vaccine effectiveness and safety, which 
affect vaccination practices among health professionals caring for HIV-positive patients. 

British HIV Association guidelines on the use of vaccines in HIV-positive adults 2015



Minimal prevalence of HPV vaccination and common occurrence of high-risk HPV types in pregnant 
women with HIV: data from a national study in Italy
European Journal of Clinical Microbiology & Infectious Diseases (2022) 41:505–509

Marco Floridia · Giulia Masuelli · Beatrice Tassis · Marina Ravizza et Al. on behalf of The Italian Group on Surveillance of Antiretroviral Treatment in Pregnancy

Only 8 women 
(1.1%) had 
been 
vaccinated 
prior to the 
current
pregnancy



No central recording of vaccination coverages
has been set up in Germany

305 PLWH (82.3% male, 17.7% female)

CD4 + T cell count was 543 (IQR 304–770), and 
for 297 (97.4%) PLWH CD4 + T cell count was ≥ 
200/ul. 

The viral load was undetectable (< 40 
copies/ml) in 289 (94.8%) cases.

Implementation of EACS vaccination recommendations among people living with HIV
Infection (2022) 50:1491–1497

Sven Breitschwerdt · Carolynne Schwarze-Zander· Ahmad Al Tayy et Al.

Highest vaccination rates were observed for HAV (87.4%), 
Streptococcus pneumoniae (77.4%) and Influenza (76.5%). 
64.3% PLWH got vaccinated against HBV (64%). 

Lowest vaccination rates were detected for
HPV (0%) and Neisseria meningitidis (3.0%)

Vaccination rates among PLWH are higher compared to the 
general German population.

Implementation of EACS guidelines into daily routine though 
is not fully executed and the need for improving vaccination

rates has to be emphasized. 
Centrally organized vaccination registers as well as electronic 

medical records could be helpful



Potenziali barriere a un’adeguata copertura vaccinale nelle persone con infezione da 
HIV

(D’amato et Al. Acta Biomed 2021; Vol. 92, N. 4: e2021244)

Legate al paziente e a 
condizioni ambientali

 Popolazioni “Hard to reach”

 Vaccine hesitancy

Legate alla pratica medica

 Scarsa conoscenza della condizione di fragilità del 
paziente

 Scarsa consapevolezza dell’importanza della
vaccinazione come strumento di prevenzione

 Scarsa consapevolezza dell’efficacia e sicurezza dei
vaccini anche in persone fragili

 Complessità della gestione del paziente fragile (i.e. 
necessità di schedule vaccinali ad hoc)



Hard To Reach

Meccanismi che intervengono in determinate circostante sociali ed 
ambientali e che precludono una corretta copertura vaccinale a 

determinati soggetti

PNPV 2020-25



S. Ozawa et al. / Vaccine 37 (2019) 5525–5534



S. Ozawa et al. / Vaccine 37 (2019) 5525–5534

HARD-TO-REACH 
POPULATIONS 

HARD-TO-VACCINATE 
POPULATIONS 

“Those facing supply-side barriers to 
vaccination due to geography by 
distance or terrain, transient or 
nomadic movement, healthcare 
provider discrimination, lack of 
healthcare provider recommendations, 
inadequate vaccination systems, war 
and conflict, home births or other 
home-bound mobility limitations, or 
legal restrictions”

“those who are reachable but difficult 
to vaccinate because of demand-side 
barriers such as distrust, religious 
beliefs, lack of awareness, poverty or 
low-socioeconomic status, lack of 
time, or gender-based discrimination”







• Immunogenicità dei vaccini anti SARS COV 2 in pazienti con infezione ben controllata comparabile 
alla popolazione generale (AIDS. 2023 Jan 1; 37(1)

• Pneumococco: riduzione dei casi di malattia invasiva grazie a vaccinazione PCV (British HIV Association 
guidelines on the use of vaccines in HIV-positive adults 2015)

• HBV: maggiore risposta per schedule a 4 dosi rispetto a 3 dosi e per CD4 più elevati (Front 
Immunol. 2021; 12: 745541.)

• HAV: risposta potenzialmente subottimale per pazienti immunodepressi, con possibili strategie ad 
HOC (es. booster a 5 anni, completare schedula vaccinale di 3 dosi entro 12 mesi) (British HIV Association 

guidelines on the use of vaccines in HIV-positive adults 2015)

• HPV: sieroconversione vicina al 100% in uomini e donne (seppure mancanza di dati sulla 
progressione delle lesioni verso lesioni cancerose) (Sci Rep. 2021; 11: 4954.)

Immunogenicità dei vaccini nelle persone con infezione da HIV

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9794000/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8728056/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7925667/


Vaccinate according to national guidelines for healthy population, preferably 
after having achieved suppressed viraemia and immune reconstitution 
(CD4 count ≥200 cells/μL or ≥15%) 

Consider repeating vaccinations performed at CD4 count <200 cells μL (or 
<15%) or unsuppressed viraemia once adequate immune reconstitution is 
achieved (HIV VL undetectable and CD4 count ≥200 cells/μL or ≥15% 

As vaccine responses may be significantly lower in persons with HIV, do not
use rapid schedules and consider antibody titres to assess their effectiveness
if vaccinated at CD4 count <200 cells/μL (<15%) or unsuppressed viremia. 
Observe boosters and all post-exposure measures (particularly after
potential rabies exposure) 

Avoid polysaccharide vaccination

EACS (European AIDS Clinical Society) guidelines



For attenuated live vaccines* (in addition to restrictions for general 
population): 

• Contraindicated if CD4 count <200 cells/μL (<15%) and/or AIDS. Impaired 
protection after vaccination with unsuppressed viraemia. Administer 
immunoglobulins if exposed and not yet vaccinated 

• Oral live typhoid Preferred if CD4 count ≥200 cells/μL (≥15%). 
Contraindicated if CD4 count < 200 cells/μL (<15%): then give inactivated 
parenteral polysaccharide vaccine 

*varicella, measles, mumps, rubella, yellow fever





• Tutti i pazienti HIV-positivi, preferibilmente se CD > 200/mm3 ed HIV-
RNA < 50 cp/mL sono da valutare per vaccinazioni. 

• Ai pazienti che nonostante soppressione RNA restano indefinitamente 
con CD4 < 200/mm3 (“immunological non responders”), andrebbero 
comunque offerte le vaccinazioni per pneumococco e influenza 



Living with HIV and Getting Vaccinated: A Narrative Review
Andrea De Vito 1, Agnese Colpani , Mattia Trunfio, Vito Fiore , Giulia Moi , Marco Fois ,
Nicola Leoni , Stefano Ruiu , Sergio Babudieri , Andrea Calcagno and Giordano Madeddu
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