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COVID-19 and HIV co-infection:  
The importance of vigilant and advanced 
detection and diagnostic capabilities
By Marc Tordjeman, PhD

Since the World Health Organization 
(WHO) officially announced the 
coronavirus (COVID-19) outbreak 

as a pandemic on March 11, 2020, severe 
acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) has continued to 
present a global challenge. Healthcare 
systems are still under immense pres-
sure in many regions as some countries 
continue to battle severe waves of the 
virus. Globally, as of November 9, 2021, 
there have been 250,154,972 confirmed 
cases of COVID-19, including 5,054,267 
deaths, reported to WHO. As of Novem-
ber 8, 2021, a total of 7,084,922,999 vaccine 
doses have been administered.1 

The global effort to contain COVID-
19 has resulted in extraordinary and 

unprecedented worldwide collaborative 
efforts from healthcare workers, research-
ers, industry bodies, and governments. 
The scientific community continues to 
respond to the ongoing threat of COVID-
19 by learning as much as possible about 
how the disease spreads, how it affects 
people and communities, the long-term 
impact on the body after infection, and 
the incidence of concomitant infection 
with other pathogens.

 However, as COVID-19 has a variety 
of clinical manifestations, it may be chal-

lenging to distinguish co-infections which 
share clinical features, such as human 
immunodeficiency virus (HIV). It’s vitally 
important to quickly detect co-infection 
in COVID-19 patients with HIV and ac-
curately identify causative pathogens to 
deliver effective treatment. 

COVID-19 research developments
An increasing amount of research is 
uncovering the true impact of second-
ary bacterial, fungal, and viral infections 
in COVID-19 patients. Microbiologists, 
epidemiologists, virologists, and pa-
thologists have generated vast bodies 
of research investigating the structure 
of SARS-CoV-2, its mechanism of in-
fection, the COVID-19 disease pathway 

and how it affects individuals differ-
ently, studying the long-term effects of 
COVID-19 and, more recently, studying 
and tracking mutations that could lead 
to new viral variants. 

Another important but complex area 
of research is SARS-CoV-2 co-infection, 
where an individual may be infected 
with the virus and one or more additional 
pathogens concomitantly. SARS-CoV-2 in-
fection leads to both innate and adaptive 
immune responses, which, in some cases 
of severe disease, can become dysfunc-

tional and cause significant lung and sys-
temic pathology. 2 This lung damage and 
dysregulated immune response in severe 
COVID-19 pneumonia puts these patients 
at an increased risk of secondary infection. 
In addition, individuals with pre-existing 
conditions could be more susceptible to 
severe COVID-19 disease if infected.

Rapid diagnosis is critical to identifying 
and diagnosing such infections and de-
termining the correct course of treatment, 
as quickly as possible. However, several 
factors can complicate patient diagnosis 
and treatment in the case of co-infection. 
Secondary infection could be more easily 
missed and go undiagnosed in the face 
of a SARS-CoV-2 primary infection, es-
pecially if symptoms overlap. Diligent 
testing of COVID-19 patients for other 
infectious diseases is, therefore, vital. Im-
portantly, patients with severe COVID-19 
disease in intensive care units (ICUs) are 
at increased risk of nosocomial infection 
and should be carefully monitored as 
rapid treatment decisions are required, 
particularly in the case of multi-drug-
resistant (MDR) microorganisms.

COVID-19 outcomes for patients 
with HIV
Although the reported incidence of bac-
terial, fungal, and viral co-infections in 
hospitalized COVID-19 patients is rela-
tively low 3 when present, they may cause 
severe diseases with poorer outcomes. 
For example, many studies have reported 
a higher incidence of secondary infec-
tions in patients admitted to the ICU,4,5 

and those diagnosed with secondary 
infections had lower discharge rates and 
higher mortality rates than those without 
secondary infection.6 Researchers are 
still looking to determine whether this 
outcome is a function of longer ICU stays, 
concomitantly administered medications 
(e.g., antibiotics, immunomodulators), the 
immunocompromising effects of severe 
COVID-19 itself, or other factors.7

People living with HIV (PLHIV) who 
have a compromised immune system, 
including those with a low CD4 count or 
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high viral load, may be less able to cope 
with infectious diseases, such as COVID-19 
and any bacterial or fungal co-infections. 
However, the rate of COVID-19/HIV co-
infection and impact on patient outcomes 
is not clear, and reports differ over morbid-
ity and mortality rates. Studies are often 
limited by small patient groups — many 
including a single case report of HIV co-
infection — and results depend heavily on 
HIV epidemiology in specific geographies.

For example, one study of a cohort of 
patients from Western Cape Province, 
South Africa, reported that HIV was as-
sociated with a doubling of COVID-19 
mortality risk,8 whereas a systemic litera-
ture review found that PLHIV is largely 
affected by similar features of disease risk 
and progression as those without HIV,9 

and studies from the UK,10 Germany,11 
and the United States12 report no excess 
morbidity or mortality in HIV patients.

Researchers are also working to un-
derstand the impact of tuberculosis and 
HIV co-infected patients on COVID-19 
pathogenesis. The interaction between 
TB and HIV has been extensively studied: 
without ART, the risk of latent TB infec-
tion progressing to active TB disease in 
PLHIV is greater than in immunocompe-
tent individuals.13 In addition, manage-
ment of MDR TB in people living with 
HIV is complicated by higher rates of 
drug toxicities that may be exacerbated 
in the setting of COVID-19 co-infection.14 

HIV drug resistance (HIVDR) is a 
growing concern that, if not addressed, 
could jeopardize the successful scale 
up of ART that has been seen in recent 
years. An increased incidence of HIVDR 
could limit the possible protection that 
antiretroviral drugs afford HIV patients 
infected with COVID-19.

Viral load testing
According to European Union (EU) recom-
mendations, timely and accurate COVID-
19 laboratory testing is an essential part 
of the management of COVID-19. Testing 
helps fight the pandemic, supports deci-
sions on infection control strategies and 
patient management at healthcare facili-
ties, and detects asymptomatic cases that 
could spread the virus further, if not isolat-
ed. Early testing, diagnosis, and interven-
tion significantly increase the likelihood of 
an individual’s recovery — where a gain in 
minutes or hours can mean the difference 
between life and death. Reducing the need 
for prolonged and often invasive ICU treat-
ment, the chance of recovery is greater and 
vital resources are available more quickly 
for the next patient.

A swift and accurate diagnosis estab-
lishes the correct course of action straight 
away, which ultimately means fewer lives 
will be lost. Fast and simple HIV viral load 
testing is needed to appropriately monitor 
HIV patients and ensure ART programs 
are followed to minimize comorbidity 
with COVID-19. 

With clinical laboratories across the 
globe under intense pressure to deliver in-
creased demand for test results, advances 
in molecular and diagnostic systems offer a 
rapid response. Modern real-time PCR kits 
are designed to improve rapid, targeted 
results in clinical areas that suffer from 
poor culture sensitivity, or where organism 
growth rate has an impact on clinical care 
and health economic outcomes. Results 
from real-time PCR are used together with 
clinical patient observations to provide a 
clearer picture of the infectious disease 
etiology, diagnosis, and the best course 
of treatment.

Clinical microbiology solutions are 
key for early identification of bacterial or 
fungal diseases that can affect COVID-19 
patients with weakened immune systems, 
such as those who may be also suffering 
from HIV or related complications. A 
next-generation PCR thermal cycler and 
reader, together with assays, can enable 
fast HIV viral load testing to facilitate suc-
cessful ART. By using the same automated 
extraction protocol as COVID-19 assays, 
labs can quickly implement these assays 
with minimal training.

Future considerations
The volume of literature surrounding 
COVID-19 research continues to grow at a 
significant pace, as the scientific commu-
nity endeavors to deepen its knowledge 
of the virus’ epidemiology, understand 
public health and mental health impacts, 
gather data on hospital mortality, and 
develop better diagnostics and therapies. 
In addition, more research is unfolding 
to better understand the challenges of 
diagnosing and managing co-infections, 
such as HIV/AIDS.

However, research remains in the 
early stages, and there is not yet a clear 
picture of how co-infection impacts 
clinical outcomes or if existing infec-
tions predispose individuals to poorer 
COVID-19 resilience. Rapidly identify-
ing secondary pathogens, and diagnosing 
such co-infections, is vital to determin-
ing the correct course of treatment and 
improving patient outcomes. Microbial 
detection and identification tools are not 
only contributing to research discover-
ies but allow clinical microbiologists to 

make fast and well-informed treatment 
decisions that, for critically ill COVID-19 
patients, can make all the difference. 
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