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In persons living with HIV (PLWH), levels of immune 
activation and inflammation remain elevated even 
when viral suppression is maintained, and this may 

contribute to the insurgence of several comorbidities. 

On the other hand, residual immune dysregulation can 
hamper the immune response to infections.

Immune activation and inflammation seem to play a pivotal 
role also in SARS-CoV-2, and some comorbidities are tied to a 

worse outcome in this disease, 

Although it is still unclear if PLWH experience a worse outcome 
in the case of COVID- 19 [1,2].

1)Karmen-Tuohy S 2020.Geretti 2020.
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Too much of a good thing….







HIV: a cytokine breeze





Inflammation and comorbidity in HIV

• DC signs.  (Dendritic Cell-Specific Intercellular adhesion molecule-3-Grabbing Non-integrin) 

• sCD14 (macrophages), sCD163 (monocytes/macrophages)

• D-dimer

• Soluble TNF receptors 1 and 2

• IL-6

1) Bowman E 2019. 2) De Francesco 2019
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T-lymphocytes and Macrophages Interact In 

Promoting Plaque Rupture

IFN-

Adapted from Libby P Nature 2002

Collagen degrading enzymes

Collagen formation
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Can we measure the 
inflammation?





SARS-COV2: Diagnosi precoce? Poco si può fare…..

















The SAVE-MORE is a pivotal, confirmatory, phase III RCT aiming to 
evaluate the efficacy and safety of early start of anakinra guided by 

suPAR (soluble urokinase plasminogen activator receptor) in patients with 
LRTI by SARS-CoV-2 in improving the clinical state of COVID-19 over 28 

days
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PLoS One
2020;15:e0238215
Ssentongo P, et al.

Association of cardiovascular disease and 10 other pre-existing 
comorbidities with COVID-19 mortality: A systematic review and meta-

analysis.
the presence of:
• cancer
• CVD
• congestive heart failure
• hypertension
• diabetes
• and CKD
increased the mortality risk in COVID-19 patients. 



Diabetes Metab. 
2020 Oct;46(5):403-405. doi: 10.1016/j.diabet.2020.05.005.

Negative impact of hyperglycaemia on tocilizumab therapy in Covid-
19 patients.

Marfella R, Paolisso P, Sardu C, Bergamaschi L, D'Angelo EC, Barbieri 
M, Rizzo MR, Messina V, Maggi P, Coppola N, Pizzi C, Biffi M, Viale P, 

Galié N, Paolisso G.

on 475 patients positive for COVID-19, it was observed that hyperglycemic patients (even if  on-diabetic) vs. normoglycemic
patients had higher IL-6 levels, persisting after TCZ administration. In hyperglycemic patients, higher L-6 levels lessened the 
effects of TCZ while the TCZ effect lost significance when IL-6 levels were added to the Cox regression model. In both 
diabetic and non-diabetic patients, evidence  suggested that COVID-19 was not optimally managed during hyperglycemia. 



Diabetes Care 
2020 Jul;43(7):1408-1415. doi: 10.2337/dc20-0723.

Outcomes in patients with hyperglycemia affected by COVID-19: 
can we do more on glycemic control?

Sardu C, D'Onofrio N, Balestrieri ML, Barbieri M, Rizzo MR, Messina 
V, Maggi P, Coppola N, Paolisso G, Marfella R. 



Diabetes Obes Metab
Marfella R, D'Onofrio N, Sardu C, Scisciola L, Maggi P, Coppola N, et al. 

2021 Sep 8. doi: 10.1111/dom.14547.
Does poor glycemic control affect the immunogenicity of COVID-19 

vaccination in patients with Type 2 Diabetes: The CAVEAT study. 



J Am Heart Assoc. 
2020 Sep;9(17):e016948. doi: 10.1161/JAHA.120.016948

Sardu C, Maggi P, Messina V, Iuliano P, Sardu A, Iovinella V, Paolisso G, 
Marfella R.

Could Anti-Hypertensive Drug Therapy Affect the Clinical Prognosis 
of Hypertensive Patients With COVID-19 Infection? Data From 

Centers of Southern Italy

Anti-hypertensive drugs didn't affect the prognosis in patients with COVID-19. Lowest values of left ventricle ejection 
fraction predicted deaths, while highest values of interleukin-6 predicted the admission to intensive care unit, mechanical 
ventilation, heart injuries, and deaths



Front Oncol
2021 May 7;11:662746. 

Monari C, Sagnelli C, Maggi P, et al.

More Severe COVID-19 in Patients With Active Cancer: Results of a 
Multicenter Cohort Study.



AB0 groups may affect the coagulation processes 
1. Ohira T, et al. ABO blood group, other risk factors and incidence of venous thromboembolism: The Longitudinal Investigation of 

Thromboembolism Etiology (LITE). J Thromb Haemost 2007;5:1455–61. 

2. Storry JR, Olsson ML. The ABO blood group system revisited: A review and update. Immunohematology 2009;25:48–59.

The AB0 blood group plays a functional role in some viral infections, such as 
Norwalk virus infection or SARS. It has also been observed that individuals 
with 0 blood group had lower risk of being infected with COVID-19 when 
compared to individuals with non-0 blood groups
Lindesmith L, et al. Human susceptibility and resistance to Norwalk virus infection. Nat Med 2003;9:548–53. 

Cheng Y, et al. ABO blood group and susceptibility to severe acute respiratory syndrome. J Am Med Assoc 2005;293:1450–1. 

Zhao J, et al. Relationship between the ABO Blood Group and the COVID-19 Susceptibility. Clin Infect Dis 2020. 



Overall, these data indicate that individuals with hypertension and COVID-19 had significantly 
higher values of prothrombotic indexes, as well as higher rates of cardiac injury and deaths, if they 
were in the non-0 blood group, in comparison to the 0 group. 

BMC Cardiovasc Disord

2020;20:373. https://doi.org/10.1186/s12872-020-01658-z.

Sardu C, Marfella R, Maggi P, Messina V, Cirillo P, Codella V, et al. 
Implications of AB0 blood group in hypertensive patients with covid-19. 



Th17 cells during HIV and Covid-19

The paucity of Th17 cells during HIV infection is caused by the infection itself, but also by an altered Th17 differentiation, 
survival, and trafficking into mucosal sites. 

This causes major alterations in mucosal barrier integrity, microbial translocation, and disease progression.

Unless initiated during the early acute infection phases, ART fails to restore the frequency and functionality of mucosal Th17 
cells. 

It has been recently hypothesized that the altered functional characteristics of COVID-19 patient-derived neutrophils result 
in skewed Th1/Th17 adaptive immune response, thus contributing to disease pathology. 

In the COVID-19 neutrophil/T cell cocultures, neutrophils caused a strong polarity NOS-dependent shift toward Th17. 

Neutrophils, the known modulators of adaptive immunity, skew the polarization of T cells toward the Th17 promotion and 
Th1 suppression in COVID-19 patients, contributing to the dyscoordinated orchestration of immune response against 
SARSCoV-2. 

As IL-17 and other Th17-related cytokines have previously been shown to correlate with the disease severity, targeting 
neutrophils and/or Th17 could represent a potentially beneficial therapeutic strategy for severe COVID-19 patients.



Horby PW, Mafham M, Bell JL, et al. 

Lancet. 2020;396: 1345-1352.

Lopinavir–ritonavir in patients admitted to hospital with COVID-19 
(RECOVERY): a randomised, controlled, open-label, platform trial. 

The RECOVERY trial showed that, in patients admitted to hospital with COVID-19, lopinavir-ritonavir, used in the first phase of the 
pandemic, was not associated with reduction in 28-day mortality, duration of hospital stay, or risk of progressing to invasive 
mechanical ventilation or death 



PLWH diagnosed with COVID-19 were not different from the rest of the Barcelona HIV cohort. Clinical presentation, 
severity of the disease, and mortality did not depend on HIV-related or ART-related factors. The standardized incidence 
rate of COVID-19 was lower in PLWH than in the Barcelona general population, although no comparison of mortality 
rates was performed between the two groups.

AIDS 
2020; Oct 1;34(12):1775-178034:1775–80

Inciarte A, et al. 
Clinical characteristics, risk factors, and incidence of symptomatic 

coronavirus disease 2019 in a large cohort of adults living with 
HIV: a single-center, prospective observational study. 



JAIDS
2020 Sep 1;85(1):6-10. 

Karmen-Tuohy S, et al. 
Outcomes among HIV-positive patients hospitalized with COVID-19.

This finding was confirmed in a study comparing 42 HIV-negative and 21 HIV-positive COVID-19 patients. (NY City) 
SARS-CoV-2-HIV coinfection did not have a significant impact on clinical features, course of hospitalization, or 
outcomes as compared to SARS-CoV-2 infection alone.



AIDS 
2020; Nov 34:F3–8

Hadi YB, Naqvi SFZ, Kupec JT, Sarwari AR. 
Characteristics and outcomes of COVID-19 in patients with HIV: a 

multicentre research network study. 

In a study comparing COVID-19 outcome between PLWH and non-HIV subjects crude COVID-19 mortality (West 
Virginia) resulted higher in PLWH. However, as regards COVID-19 outcomes, propensity matched analyses 
revealed no difference in HIV infection status, suggesting that higher mortality was likely driven by higher 
number of comorbidities. 



Clin Infect Dis. 2020
Geretti AM, et al. 

Outcomes of COVID-19 related hospitalization among people with HIV in the ISARIC 
WHO clinical characterization protocol (UK): 

a prospective observational study. 

On the contrary, a comparison between HIV-negative and positive patients, admitted in 207 hospitals across the United Kingdom, showed a higher 
day 28 mortality in PLWH, after considering potential risk factors such as age, sex,comorbidities and need for oxygen at presentation. In particular, 
in people aged less than 60 years the adjusted hazard ratio was 2.87 an increased risk due to HIV status



Di Biagio et al. described the epidemiological, clinical features and the outcomes of 69 HIV patients with confirmed SARSCoV-2 in a network of Italian 
centers. Characteristics of patients and median days between symptoms and diagnosis were similar by hospital admission. Admitted patients had lower 
current lymphocytes count and nadir CD4 cells, values that also correlated to the worse outcome of COVID-19. Antiretroviral drugs and disease 
severity did not seem to be associated.

AIDS. 

2020 Nov 1;34(13):1983-1985

Di Biagio A, Ricci E, Calza L, Squillace N, Menzaghi B, Rusconi S, Orofino G, 
Bargiacchi O, Molteni C, Valsecchi L, Cenderello G, Ferrara S, Saracino A, Maggi P, 

Falasca K, Taramasso L, Bonfanti P; CISAI Study group.

Factors associated with hospital admission for COVID-19 in HIV patients.



Well-controlled HIV infection does not modify the clinical presentation or worsen clinical outcomes of COVID-19 hospitalization

HIV Med. 2021 Oct;22(9):867-876.

Díez C, et al.

COVID-19 in hospitalized HIV-positive and HIV-negative patients: A matched
study.



Behavioral aspects could play a role: 

• Many PLWH are aware of their immune deficiency conditions and may protect 

themselves better than the general population. 

• In several countries, the median age of PLWH is lower than non-coinfected

COVID-19 patients.

• PLWH are frequently more treated and monitored for hypertension and 

diabetes at an earlier stage than their non co- infected counterparts. 



1 Conclusions

• Both these viruses are able to activate inflammatory pathways.
• This capacity influences the acute or hyperacute phase of SARSCoV- 2 

• In the case of HIV, inflammation dominates the chronic phase 

• The comorbidities seem to represent, 
• in the case of SARS-CoV -2, a contributory cause of primary importance in the 

outcome of the disease

• In the case of HIV an effect of the virus-induced damage.



• Inflammation and comorbidities represent nowadays two fundamental aspects in the 
pathogenesis of several infectious diseases, previously generally underestimated. 

• From now on, an in-depth knowledge of immune mechanisms at the base of several 
viral diseases will be mandatory, aimed both at preventing the negative outcomes of 
these diseases and at designing effective therapeutic strategies, especially for new 
pathogens, such as SARS-CoV-2. 

• In the near future, therapies targeted to interfere with inflammatory patterns will be 
associated with antiviral or antibiotic treatments. 

2 Conclusions



• The role of comorbidities in modifying the natural history of viral diseases is another crucial point

• Nowadays it is mandatory to obtain, from our first clinical approach to the patient, a comprehensive awareness 
of his comorbidities, even at subclinical stages!

• Moreover a prompt and effective treatment of comorbidities could substantially modify the clinical outcome of 
a number of infections and could prevent the most severe complications

• The contribution of immunology to infectious disease research is essential, but we should also be aware that 
only interactive teams composed by infectious disease specialists supported by cardiologist, diabetologists, 
geriatricians, could effectively address all the diagnostic and therapeutic needs of these patients.

3 Conclusions
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