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Coronavirus Disease 2019 (COVID-19) has been declared a pandemic since March 2020. Pneumonia caused by SARS-CoV-2 is
associated with significant morbidity and mortality. The effect of HIV with low CD4 count on the course of COVID-19 is unknown.

Here, we report successful recovery from SARS-CoV-2 pneumonia of a patient with HIV/AIDS, who was admitted to the Emergency
Department of San Matteo University Hospital in Pavia. Furthermore, we did a brief review/comment of the related scientific literature.

Apparently, HIV patients on therapy with normal lymphocyte are not at major risk than the general population.
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Introduction

Starting in December 2019, an outbreak of a novel

and/or creatine kinase. An interstitial pattern and

subpleural lung consolidations are detected at thoracic

ultrasound and ground-glass lung changes at Computed

coronavirus (COVID-19) infection has been reported Tomography (CT) scan, in severe cases [2].

in Wuhan, China. The infection rapidly spread to other

countries becoming a pandemic [1]. Responsible for Older people, living with ~chronic - discases - like

this pandemic is a new type of Coronavirus, the seventh diabetes, hypertension and/or chronic obstructive
known in the world, classified as SARS-CoV-2. At the end
of January 2020, the first imported cases of Coronavirus

disease 19 (COVID-19) were discovered in Italy and a

pulmonary disease, are more prone to severe COVID-19.
Normally, people living with HIV with advanced
disease, low CD4 count and high viral load and those

who are not taking antiretroviral treatment, are at an

month after the COVID-19 epidemy outbroke in Italy.

Patients infected by the SARS-CoV-2 show symptoms
like fever, cough, dyspnea, diarrhea, ageusia and anosmia,
thoracic pain and usually present lymphocytopenia,
thrombocytopenia, high levels of LDH, transaminases
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increased risk of infections, but is unknown whether
the immunosuppression of HIV will put a person at
greater risk for COVID-19. Approximately 37,9 million
people living with HIV [3] are at risk of infection with
severe  COVID-19. Cryptococcal, mycobacterial or
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pneumococcal pneumonia remain the commonest
Human Immunodeficiency Virus (HIV)- associated
complication in the antiretroviral therapy (ART) era.
Anyway, there is still limited evidence on the role of
viruses in HIV-associated pulmonary infections [4]. The
first available data suggest that the host immune status,
to some extent, may affect the outcomes of SARS-CoV-2
infection. However, there is lack of direct evidence for
immune influence on the acute infection of SARS-
CoV-2. Information on how SARS-CoV-2 infection
impacts immunocompromised people, such as those
living with HIV (PLWH), off therapy or on therapy, is
of urgent concern to those managing PLWH. We know
that during the SARS and MERS outbreaks, there were
only a few case reports of mild disease among people
living with HIV [5]. Up to now, there is no evidence that
the risk of infection or complications of COVID-19 is
higher among people living with HIV who are clinically
and immunologically stable on antiretroviral treatment.
Zhu and coworkers have described a single patient who
recovered from the disease [6] while Guo and coworkers
described 12 HIV/COVID-19  coinfected patients
whose clinical phenotype was comparable to non-
HIV patients [5]. However, in Europe, half of people
with HIV have other chronic conditions that can increase
the risk of an adverse outcome of COVID-19 infection.

Pneumonia caused by SARS-CoV-2 is associated
with significant morbidity and mortality. The effect of
HIV with low CD4 count on the course of COVID-19
is unknown. Here, we report successful recovery of one
patient with HIV/AIDS from SARS-CoV-2 pneumonia.
We describe in detail one case of HIV-positive patient
admitted to our Emergency Department of San
Matteo University Hospital in Pavia with a diagnosis of
COVID-19 infection confirmed by viral test, and we
briefly review the pertinent scientific literature.

According to our established protocol, every patient

admitted to our Emergency Department with a suspect
of SARS-CoV-2 infection was evaluated with a clinical

visit, lung ultrasound, chest x-ray, needed blood tests,
Arterial Blood Gas (ABG) analysis and Real time PCR
(RT-PCR) for detection of coronavirus RNA on a
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nasopharyngeal swab. LUS (Lung US score) was derived
from 12 ultrasound lung windows (2 anterior, 2 lateral,
2 posterior zones per hemithorax) and was attributed in
function of A lines, B lines, regularity/irregularity of the

pleural line and subpleural consolidations as previously

described [7].

Case report

On March 2020, a male, caucasian, 56 years old patient
came to the attention of San Matteo Hospital Emergency
Department in Pavia, presenting with fever and cough
since 5 days, resistant to Amoxicillin/Clavulanic acid

antibiotic therapy.

He was diagnosed with HIV in 1993. Currently in
therapy with dolutegravir 50 mg Once Daily (OD) and
lamivudine 300 mg OD, living with an HIV RNA viral
load suppressed in a stable way since March 2007, when
its nadir of CD4+ lymphocytes was 162 cell/ pl. On
January 14, 2020 the HIV viral load was undetectable
with 1878 total lymphocytes/pl and a CD4/CD8 ratio
of 0.9.

As past medical history, he also presented major
depression with suicide attempts, psychogenic headache,
liver steatosis, neuropathy at lower limbs and previous
infection of HBV (HbsAg negative, anti-HBsAg
positive and anti-HBcAg positive). He was also taking
the following daily drugs: bipyridine, delorazepam,
gabapentin, haloperidol, mesoglilycan sodium and

tamsulosin.

On admission, physical examination was normal,
the body temperature was 38°C, with a systemic blood
pressure of 115/75 mmHg, a cardiac rate of 86 bpm, a
respiratory rate of 20 breaths per minute and the oxygen
saturation was 95% while he was breathing ambient air.
The results of ABG analysis, a Complete Blood Count
(CBC) and Comprehensive Metabolic Panel (CMP)
performed at admission are displayed in Table 1 and 2
respectively. To be noted, CPK and CPR were elevated,

while platelet count was low.

Lung ultrasound showed a suggestive pattern of

interstitial lung disease associated with bilateral subpleural
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consolidations in the postero-inferior scans (Figure
1, 2). The total Lung Ultrasound Score (LUS) was 10.

Chest x-ray, performed at the admission, showed a mild

focal areas of consolidation in the right medio-superior
and left medio-inferior regions, compatible with a viral
interstitial pneumonia (Figure 3).

thickening of the peribronchovascular interstitium with

Table 1: Multi-day blood tests analysis of patient.

Blood Chemistry 26-mar 29-mar 30-mar 03-apr 05-apr 06-apr
WBC (x10%/ ul) 4,1 4 4,2 3,77
Neutrophils (x10/pl) 2,4 2 2,12 1,75
Lymphocytes (x10%/pl) 1,4 1,6 1,39 1,57
PLT (x10%/pl) 117 149 279 271
Hb (mmolL/L) 9 8,38 7,94 8,19
CRP (mg/dI) 5,09 8,86 2,13 0,92
LDH (mU/ml) 296 359
Creatinine (umol/L) 93,3 86,63 90,17 93,7
Sugar (mmol/L) 7,11 4,22
hsTnl (pg/L) 4 <2,5
CPK (mU/L) 341 1577 216
K+ (mEq/L) 3,86 4 4,62
Na+ (mEq/L) 135 141 138
Mg++ (mEq/L) 2,2
Cl- (mEq/L) 98 102
GPT (mU/ml) 45 109
GOT (mU/ml) 60 61
D-dimer (pg/L) 3294
INR 1,05
Fibrinogen (umol/L) 12,23
PCTI (pg/L) 0,12
Ferritin (pmol/L) 2867,17 2608,77
Albumin (g/dl) 3,1
Interferon gamma (pg/ml) 0,1 0,1
Interleukin-1 (pg/ml) 176,12 0,1
Interleukin-10 (pg/ml) 38,8 0,38
Interleukin-2 (pg/ml) 0,1 10,41
Interleukin-6 (pg/ml) 173,96 9,53
Interleukin-8 (pg/ml) 534,5 44,81
TNF alpha (pg/ml) 35,38 0,1
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Figure 1: Ultrasound of the right lung.

1) antero-superior field with Alines, 2) antero-inferior field with Adlines, 3) lateral-superior field with Alines and few B-lines, 4) lateral-
inferior field with Alines, 5) postero-superior field with a small subpleural consolidation and B-lines, 6] postero-inferior field with subpleural
consolidation.

Figure 2: Ultrasound of the left lung.

1) antero-superior field with Aines associated to some B-lines, 2) antero-inferior field with some coalescent B-lines, 3) lateral-superior field
with two small B-lines, 4) lateral-inferior field with subpleural consolidations, 5) postero-superior field with a small subpleural consolidation, é)
postero-inferior field with confluent subpleural consolidations associated to fragmented pleural line.
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Figure 3: Chest x-ray at the admission (leff) compared to that at the hospital discharge day (right).

Table 2: Arterial Blood Gas analysis of patient.

ABG value
pH 7,44
pCO2 (mmHg) 35,8
pO2 (mmHg) 63,8
FiO2 (%) 21
SO2 (%) 93,1
P/F (mmHg) 304
Lac (mmol/L) 1,5
HCO3~ (mmol/L) 24,2
GA (mmol/L) 15,5
T (C°) 38°C

RT-PCR for detection of coronavirus RNA, performed
on his nasopharyngeal swab on March 26, was weakly
positive. Due to his symptoms, chest X-ray, LUS and his
previous history associated with a swab positive for SARS-
CoV-2, the patient was hospitalized in the Infectious
Disease Department, become a COVID-19 ward. [8]

During the hospitalization, from March 26 to April
8, the patient was treated with hydroxychloroquine 200
mg every 8 hours, azithromycin 500 mg OD, ceftriaxone
lg OD, antithrombotic prophylaxis with heparin and
hydration . He never needed O2 therapy.

On March 27 a second nasopharyngeal swab was
performed which was clearly positive for SARS- CoV-2.

September 21, 2020

The two following nasopharyngeal swabs performed on
March 31 and April 4 were negative. He repeated blood
test (showed in Table 1), with normalization of platelets
and lymphocytes and decrease of CPR and CPK. Ferritin
and D-dimer peaked at 2867,17 and 3294 respectively.
Plasma levels of Interleukins 1-2-6-8-10, interferon
gamma and TNF alpha were initially elevated, with a
subsequent normalization of all levels, except for IL-6
and IL-8 that were greatly reduced. HIV blood tests were:
HIV RNA (March 28) analysis was positive with a value
of 225 cp/ml, total lymphocytes 1465/ul, CD4/CD8
1. He was also tested for Legionella and Streptococcus
urinary antigens that resulted negative.

On April 7 a second chest x-ray was performed,
showing a mild thickening of the peribronchovascular
interstitium in the left middle-inferior field. (#7¢ 3). He
was dismissed on April 8 in good clinical conditions, with

an indication of a follow-up visit for HIV control.

Discussion

Two months after the outbreak of the epidemy in Italy

there are a lot of questions not yet solved: are HIV people
more or less resistant to COVID-19 infection? Do HIV
patients with normal CD4 count on antiretroviral therapy
behave differently from those with low CD4 count
not taking therapy? Could patients with antiretroviral
therapy be more protected from COVID-19? Moreover,
if the clinical lung phenotype in severe cases is related
to an exaggerated immune response, could the partially
compromised immunity be the reason why HIV/AIDS

Clar J Infect Dis Ther, Volume 01(02): 37-41, 2020
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patients do not show inflammatory changes and clinical
symptoms? Or it is still possible that subtle alterations in
the immune state of these patients could limit the HIV-
infected patient response to the SARS-CoV-2 virus?

As detailed above, our patient developed a COVID-19
dependent interstitial lung syndrome, documented
by lung ultrasound and chest x-ray upon arrival in the
Emergency Department. As expected, blood test pattern
was typical for COVID-19, such as lymphocytopenia
(<1.5 x10%/pl), CPR elevation, platelet reduction and
increased levels of LDH. The patient showed good
respiratory exchanges with a P/F > 300, but he needed
a few days of hospitalization. The clinical presentation
of this patient with SARS-CoV-2 pneumonia was
similar to previously reported non-HIV infected cohorts
in terms of symptoms, laboratory and radiological
abnormalities. Notably, he showed lung involvement
but did not progress to lung failure. Then, according to
the biohumoral and radiological exams and on the basis
of the prognosis of our patient, we can affirm that the
clinical course was similar to that of non-HIV patients.
This conclusion is in keeping with a recent meta- analysis
on 70 patients by Cooper and coworkers, who concluded
that well-controlled HIV patients are not at risk of poorer
COVID-19 outcomes than the general population [9].
Mirzael and coworkers and Geretti and coworkers did find
a slight higher mortality in co-infected HIV/COVID- 19
patients, probably due to older age and multimorbidity,
not particular to HIV [10, 11].

Little is known regarding the severity of viral
respiratory disease in HIV-infected individuals. It may
be anticipated that the immune deficiencies associated
with HIV infection may result in more severe illnesses
due to respiratory viruses. Immunologic mechanisms,
particularly cellular immune responses, are important
components of the inflammatory response to respiratory
viruses, so predicting illness severity in HIV-infected

individuals becomes complicated.

Moderate to severe illnesses caused by these viruses
in HIV-infected adults and children have been reported.
Few prospective cohort or population-based studies are
available with which to address their frequency. Also, it
must be recognised that severe and even fatal respiratory
illnesses can occur in the general population, albeit

infrequently [12]. Humoral factors, and particularly
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serum antibody, are associated with at least partial
protection from respiratory viruses in humans [13]. Pre-
existing antibodies are associated with attenuated illness,
although protection from subsequent re- infection may
be incomplete. For example, children can be repeatedly
infected with similar viruses, although subsequent
illnesses are usually less severe than the primary infection
[14]. Complete recovery from and clearance of these viral
infections are likely mediated by virus-specific cellular
mechanisms [15,16].

HIV-infected individuals have deficiencies in both
humoral and cellular defenses. Therefore, infection by
common respiratory viruses may present differently in this
population than in immunocompetent individuals. Since
most adults with HIV disease acquired their infection
as adults or adolescents, they probably have experienced
infections by most common respiratory viruses and thus
have some pre-existing immunity. On the basis of our
case report, it is not possible to conclude whether the
good prognosis of these patients was related or not to
HIV condition and/or to the antiretroviral therapy, but
in literature there are some evidence suggesting that in
severe COVID-19 illness pathogenesis is, at least in part,
supported by a cytokine storm syndrome, characterized by
a fulminant hypercytokinaemia with multiorgan failure
caused by the hyperactivation of the immune system. This
syndrome is usually caused by an exaggerated response
to viral infections and occurs in 3.7-4.3% of sepsis cases
[17]. In this regard, it could be possible that a subtle
suppression of the immune system, still associated to a
clinically normal picture, is linked to the good prognosis
of these patients.

If this assumption was true, then immunosuppression
could be beneficial in the treatment of COVID-19, as
suggested by several authors [18]. In this regard, it has
been proposed that the immune alterations present in
HIV patients could be protective from cytokine storm
[5]. However, it must be kept in mind that, in HIV
patients successfully treated with antiretroviral drugs, the
immune system is usually normal, although subtle defects

cannot be ruled out.

Moreover, ithasbeen demonstrated that Coronaviruses,
like HIV, are able to infect T lymphocytes, but the relative
protective role of a co-infection is yet to be determined

[19].
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On the other hand, the opposite view that
immunosuppressant drugs could impair a prompt and
durable immune response of the organism, has also been
raised [18]. Hence, the beneficial effects of reducing
inflammation should be carefully weighed against the
potential deleterious impairment of anti-microbial
immunity. It is also possible that the antiretroviral HIV

treatment by itself could in some way reduce the viral
spread of SARS-CoV-2.

Furthermore, the duration of this new betacoronavirus
shedding in HIV-infected adults is unknown and could
affect quarantine and treatment recommendations.
Despite relatively few published reports, respiratory
viral infections in HIV-infected individuals appear
to be prolonged compared with such infection in
immunocompetent individuals. Impaired cell-mediated
clearance of respiratory viruses from HIV-infected
individuals may be responsible for these prolonged
infections. Long-term shedding of respiratory viruses has
important infection control implications, because HIV-
infected individuals frequently visit medical facilities
or are admitted to the hospital. In addition, prolonged
respiratory viral shedding by HIV-infected individuals
may have an impact on nursing homes, day care centers,
or group foster homes, where other high-risk individuals
may be exposed to these respiratory viruses [12]. However
in our case report, after the first positivity, two consecutive
nasopharyngeal swabs were negative since March 31,
only 5 days after the first RT-PCR and 10 days after the

Symptoms 1nsurgence.

Conclusion

In conclusion, duration of SARS-CoV-2 shedding in
HIV-infected adults deserves evaluation in comparative

studies. Future research should be directed to address the
effect of HIV positivity on the clinical course of SARS-
CoV-2 infections in larger cohorts, particularly in relation
to different CD4 counts.

COVID-19: Coronavirus Disease 2019;

SARS-CoV-2: Severe Acute Respiratory Syndrome -

Coronavirus - 2;
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LDH: lactate dehydrogenase; CT scan: computed
tomography scan;

LUS: ultrasound lung score;

CBC: complete blood count;

CMP: comprehensive metabolic panel;

RT- PCR: real time polymerase chain reaction;
CPR: C Reactive Protein;

CPK: Creatine Phosphokinase;

CD4/CD8: ratio of CD4 to CD8 positive lymphocytes;
IL-1,2,6,8,10: interleukin 1,2,6,8,10;

TNF alpha: tumor necrosis factor alpha;
WBC: white blood cells;

PLT: platelets;

OD: once daily;

ABG: Arterial Blood Gas;

pCO2: partial pressure of carbon dioxide;
PO2: partial pressure of oxygen;

FiO2: fraction of inspired oxygen;

SO2: oxygen saturation;

LAC: lactates;

HCO3: bicarbonates;

AG: anion gap;

T: temperature.
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