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Purpose: The aim of this study was to analyze chest CT imaging findings and relevant clinical factors in patients with HIV presenting to the emergency department (ED).
Materials and methods: A retrospective review was performed to identify patients with HIV who received chest CT imaging evaluation in the acute ED setting.
Analyzed patients included adults with a known diagnosis of HIV who presented to the ED at a single tertiary care center between 2004 and 2020 and received
chest CT imaging. Chest CT findings were assessed by 2 radiologist readers, and relevant clinical data were gathered. Statistical analysis was performed to deter-
mine if imaging and clinical factors demonstrate significant associations with CD4 count, viral load, and antiretroviral therapy status.
Results: A total of 113 patients with HIV were identified who presented to the ED and underwent chest CT imaging evaluation (mean age 47 § 11 years). Fre-
quently detected chest CT findings included infectious pneumonia (24%), malignancy (11%), pleural effusion (17%), pericardial effusion (13%), and pulmonary
embolism (4%). CD4 count, viral load, and active retroviral therapy demonstrated statistically significant associations with a number of key imaging and clinical
factors, including presence of pneumonia, malignancy, average length of hospital admission, and survival.
Conclusion: Patients with HIV present with a wide range of imaging findings when presenting in the acute ED setting. CD4 count, viral load, and active retroviral
therapy status demonstrate statistically significant associations with multiple key imaging findings and clinical factors. Chest CT plays an integral role in the
clinical management of this unique patient population.
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Introduction

According to the Centers for Disease Control and Prevention, the prev-
alence of HIV infection in the United States increased from 2014 to 2018
with over one million persons living with HIV (PLWH) in the United
States at the end of 2018.1 Among patients with PLWH, pulmonary dis-
ease is particularly common and is often the cause of acute symptoms
that lead these patients to present to the emergency department (ED).
Due to increased susceptibility to infection by common and opportunistic
organisms as well as high rates of complications including malignancy
and thromboembolism, PLWH presenting with respiratory symptoms
often requires a broad differential diagnosis. Imaging plays an essential
role in the clinical evaluation of these patients, requiring the radiologist
interpreting ED studies to be familiar with the characteristic imaging
findings of common cardiopulmonary complications of HIV infection. The
limited sensitivity and specificity of radiographs for distinguishing these
complications often makes chest CT studies the most appropriate study
to ensure prompt and accurate diagnosis and targeted treatment.
In this study, we sought to assess the cardiopulmonary complica-
tions of HIV that may present in the acute ED setting and their associ-
ated chest CT findings. Specifically, we aim to assess findings on chest
CT studies obtained in the ED setting among patients with HIV pre-
senting with acute respiratory symptoms. Furthermore, we evaluate
whether specific imaging findings and clinical factors are associated
with critical HIV-related clinical tests, including CD4 count and viral
load. By presenting these findings in the context of clinical and labo-
ratory data, we investigate associations of these imaging findings
with HIV severity and survival.

Methods

Study design and setting

This retrospective study was conducted at a single tertiary care
hospital with over 80,000 ED visits per year. Institutional review
board approval was obtained with a waiver for informed consent.
Patient medical records were reviewed, and data was analyzed in
compliance with HIPAA.

Subjects and clinical data

Patients with established diagnoses of HIV/AIDS who sought care
at the ED of this tertiary care center between 2004 and 2020 were
identified through a search of the electronic medical record.
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Imaging records were then reviewed to identify those who received
a chest CT study with or without intravenous contrast as part of
their clinical workup in the ED. For these selected patients, clinical
data regarding demographics, medical history, presentation, indica-
tions for imaging, hospital course, and survival were collected.
Patients were excluded if provider documentation from the ED
encounter was unavailable.
Laboratory data

Laboratory studies obtained during the ED encounter as well as
those obtained within 15 days prior to and following the encounter
were reviewed to evaluate HIV disease severity. Specifically, within
this time frame, the CD4+ T lymphocyte count and viral load in clos-
est temporal proximity of the ED encounter were recorded for each
patient. Individual CD4 counts for all patients were categorized into
groups based upon specific values: CD4 count <200 vs >200 and CD4
count <200 vs 200-500 vs >500. Individual viral load counts for all
patients were categorized into groups based upon specific values:
viral load <20 vs >20 and viral load <20 vs 20-350 vs >350. Addi-
tional pertinent labs including D-dimer level and infectious disease
studies were reviewed on a case-by-case basis.
Imaging data and technique

All chest CT studies were obtained in the ED setting following clin-
ical presentation. Chest CT examinations involved acquisition of axial
CT images from the neck through the upper abdomen with 2 mm
slice thickness using multidetector CT scanners. Intravenous adminis-
tration of 80-120 mL of iodine-based contrast was selectively per-
formed in accordance with CT angiography and pulmonary embolism
protocols when indicated.

All chest CT studies obtained during each ED encounter were
reviewed for relevant findings by a board-certified fellowship-
trained radiologist with approximately 23 years of experience
and a 4th year radiology resident. Imaging findings were assessed
as being either present or absent. Specific findings assessed
included the presence of pleural effusion, pericardial effusion,
pulmonary embolism, pneumonia, or malignancy. Any initial dis-
agreements between these two reviewers were resolved via con-
sensus agreement.
FIG 1. Flow Diaphragm of Patient Selection.
Statistical analysis

Statistical analysis was performed to assess for significant differ-
ences in various imaging and clinical factors based on groups defined
by CD4 count, viral load, and ART status. Chi-square test was utilized
to assess for significant associations between CD4 count (<200 vs
>200 cells/mm3), viral load (<20 vs >20 copies/mL), or ART status
and specific imaging findings (pleural effusion, pericardial effusion,
pulmonary embolism, pneumonia, malignancy), and clinical findings
(disposition from ED, and alive and/or deceased status). ANOVA was
utilized to test for significant differences in the same imaging and
clinical factors based on further subdivided groups defined by CD4
count (<200, 200-500, >500 cells/mm3) and viral load (<20, 20-350,
>350 copies/mL). Unpaired t-test was utilized to assess for differen-
ces in length of admissions based upon groups defined by CD4 count
(<200 vs >200 cells/mm3), viral load (<20 vs >20 copies/mL), or ART
status.

For all statistical tests, a P value of<0.05 was considered to be sta-
tistically significant. All statistical analyses were performed using
Stata Statistical Software (StataCorp. 2021. Stata Statistical Software:
Release 17. College Station, TX: StataCorp LLC.).
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Results

Clinical findings

Among the 591 PLWH who sought care at a single tertiary care
center, we identified 119 patients who presented to the ED and
received a CT scan of the chest. A total of 219 imaging studies, each
representing a unique ED encounter, were obtained among these 119
patients. Sixteen encounters were excluded from analysis due to lack
of available ED provider note, resulting in a final sample including
113 patients and 202 imaging studies (Fig 1). The distribution of
number of ED visits were as follows: 1 ED visit (73 patients, 64.6%), 2
ED visits (18 patients, 15.9%), 3 ED visits (9 patients, 8.0%), 4 ED visits
(5 patients, 4.4%), 5 ED visits (3 patients, 2.7%), 6 ED visits (4 patients,
3.5%), and 7 ED (1 patient 0.9%).

For these 113 patients (Table 1), the mean age at time of ED pre-
sentation was 47 § 11 years (range 24-79). The approximate date of
HIV diagnosis was available for 96 patients, for whom the mean time
from diagnosis to ED presentation was 15 § 8 years (range 0-34
years). A total of 71 patients, accounting for 142 imaging studies,
were found to have a history of AIDS as determined by a previous
documented CD4+ T-cell count <200 cells/mm3 or a history of an
AIDS-defining illness. A total of 38 patients, accounting for 61 imag-
ing studies, had a history of malignancy, including lymphoma (n = 9),
lung cancer (n = 7), rectal cancer (n = 4), anal cancer (n = 4), Kaposi
sarcoma (n = 3), breast cancer (n = 2), colon cancer (n = 2), renal
ealth and Social Security de ClinicalKey.es por Elsevier en marzo 20, 
ción. Copyright ©2023. Elsevier Inc. Todos los derechos reservados.



TABLE 1
Population characteristics and imaging indications

Characteristic Value

Total number of patients 113
Mean age (years) 47 § xx; range: 24-79
Mean time from HIV diagnosis (years) 15 § xx; range: 0-34
History of AIDS 71 (63%)
History of malignancy 38 (34%)
Deceased 35 (31%)

Total number of ED encounters/chest CT studies 202
Studies obtained on ART 150 (74%)
Imaging indication
Shortness of breath 120 (59%)
Chest pain 107 (53%)
Cough 70 (35%)
Elevated D-dimer 60 (30%)
History of VTE 24 (12%)
Known or suspected DVT 13 (6%)
Hemoptysis 6 (3%)
Syncope 4 (2%)
Admitted from ED 144 (71%)
Avg length of admission (days) 5; range: 1-48
On ART 4; range 1-48
Not on ART 7; range 1-44

TABLE 2
ED Chest CT imaging findings

Imaging Findings Value

Total number chest CT studies 202
Non-contrast CT 18 (9%)
Routine CT with IV contrast 20 (10%)
CT angiography 7 (3%)
CT pulmonary angiography 157 (78%)
Pneumonia 55 (27%)
Single-lobe 13 (24%)
Multi-lobe 27 (49%)
Ground glass opacities 15 (27%)
Cavitary lesions 5 (9%)
Pleural effusion 15 (27%)
Malignancy 22 (11%)
Type
Primary lung cancer 13 (59%)
Metastatic disease 5 (23%)
Lymphoma 4 (18%)
New or worsening 13 (59%)
Nodules/masses 18 (82%)
Lymphadenopathy 19 (86%)
Mediastinal 15 (68%)
Hilar 12 (55%)
Axillary 5 (23%)
Supraclavicular 4 (18%)
Pleural effusion 11 (50%)
Pericardial effusion 6 (27%)
Pleural effusion 34 (17%)
Unilateral 17 (50%)
Bilateral 17 (50%)
New or worsening 29 (85%)
Pericardial effusion 26 (13%)
New or worsening 19 (73%)
Pulmonary embolism 8 (4%)
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cancer (n = 2), head and neck cancer (n = 2), vulvar cancer (n = 1), gas-
tric and prostate (n = 1), malignant pheochromocytoma (n = 1), and
multiple myeloma (n = 1).

For 74% (150/202) of all imaging studies obtained, the patient was
currently on active antiretroviral therapy (ART). The most common
indication for obtaining a CT chest study upon presentation to the ED
was shortness of breath (n = 120 studies). Other common indications
included chest pain (n = 107), cough (n = 70), elevated d-dimer
(n = 60), history of venous thromboembolism (VTE) (n = 24), known
or suspected deep vein thrombosis (DVT) with extremity edema and/
or pain (n = 13), hemoptysis (n = 6), and syncope (n = 4). ED visits led
to a hospital admission in 144 encounters (71%), and the average
length of admission was 6 days (range: 1-48 days). Length of admis-
sion was found to differ significantly between patients who were on
ART and those who were not, with patients on ART having shorter
admissions (mean 4.4 § 3.3 vs 7.1 § 8.9 days; P = 0.029). Of the 113
patients, 35 patients (31%) were found to be deceased at the time of
this study, with a median time between ED presentation and death of
376 days.

Imaging findings

A total of 202 CT scans of the chest were obtained in the ED among
the 113 patients reviewed (Table 2). This included 18 routine non-
contrast CT, 20 routine CT with IV contrast, 7 CT angiography, and
157 CT pulmonary angiography protocol studies. The most common
finding was pneumonia (n = 55, 27%), manifesting as a single-lobe
consolidation (n = 13, 24%), multilobar consolidations or opacities
(n = 27, 49%), and ground glass opacities (n = 15, 27%) (Fig 2A-B). Cav-
itary lesions were observed in 5 studies (9%). Review of infectious
workup for each case of pneumonia revealed the causative pathogen
in 14 cases, including Streptococcus pneumoniae (n = 5), Pneumocystis
jirovecii (n = 2), influenza (n = 2), Pseudomonas aeruginosa (n = 1),
Klebsiella pneumoniae (n = 1), Proteus mirabilis (n = 1), Cryptococcus
neoformans (n = 1), andMycobacterium peregrinum (n = 1).

Evidence of malignancy was present in 22 chest CT studies (11%)
(Fig 2C-E). Primary lung cancer in 7 patients accounted for 13 cases,
metastatic disease in 3 patients accounted for 5 cases, and lymphoma
in 4 patients accounted for 4 cases. In 59% of these studies, the malig-
nancy was either a new finding or the extent of disease had worsened
compared to prior imaging studies. Malignancy manifested as lung
nodules or masses in 18 studies and as lymphadenopathy in 19
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studies. Lymphadenopathy was observed in the mediastinal (n = 15),
hilar (n = 12), axillary (n = 5), and supraclavicular (n = 4) nodes. Evi-
dence of pneumonia was concurrently present in 9 studies.

All cases of primary lung malignancy were non-small cell lung
cancers (NSCLC), with 3 patients diagnosed with squamous cell carci-
noma and 2 diagnosed with adenocarcinoma by pathology; the
remaining 2 patients had poorly differentiated NSCLC. In all 7
patients, chest CT revealed a distinct nodule or mass which was cen-
trally located in 2 patients and peripherally located with a lower lobe
predominance in the other 5 patients. Among the 13 chest CTs
obtained in these patients, lymphadenopathy was observed in 11
studies and pleural effusions in 8 studies.

Among the patients with pulmonary metastases, the primary
malignancies included breast cancer, neck cancer, and malignant
pheochromocytoma. Nodules and/or masses were present in all 5
chest CTs obtained in these patients, whereas lymphadenopathy was
observed in 4 studies and pleural effusions in 2 studies.

The 4 patients with lymphoma included 1 case of classic Hodgkin
lymphoma (HL) and 3 cases of non-Hodgkin lymphoma (NHL), more
specifically 2 cases of diffuse large B cell lymphoma and 1 case of
HHV8+, EBV+ lymphoproliferative disorder representing extra-cavi-
tary primary effusion lymphoma. Lymphadenopathy was present in
all 4 imaging studies, and nodules representing extra-nodal metasta-
ses were present in 1 study.

Pleural effusions were present in a total of 34 studies (17%), which
were new or had increased in size compared to prior imaging in 29
studies. Fifty percent of these effusions were bilateral. Thoracentesis
was performed in one case, and in 3 other cases a chest tube was
already in place. Pleural effusion was associated with pneumonia in
15 studies and with malignancy in 11 studies.

Pericardial effusions were observed in 26 studies (13%). Twenty-two
of these effusions were small, 2 were moderate, and 2 were large in
size. These effusions were new or worsening in 19 studies, with one
 of Health and Social Security de ClinicalKey.es por Elsevier en marzo 20, 
orización. Copyright ©2023. Elsevier Inc. Todos los derechos reservados.



FIG 2. For example chest CT findings in patients with HIV presenting to the emergency department (ED). (A-B) 59-year-old male with history of HIV and prior right pneumonectomy
who presented to the ED with new shortness of breath, pleuritic chest pain, and elevated D-dimer. Coronal (A) and axial (B) CT contrast-enhanced CT images of the chest in lung
window show patchy ground glass and consolidative airspace opacities in the left upper and lower lobes (arrows), as well as a small left-sided pleural effusion. The patient was
admitted and treated with antibiotics for management of multifocal pneumonia. (C-E) 56-year-old man with history of HIV who presented for evaluation in the ED with worsening
pain associated with inspiration. Axial CT images of the chest reveal an area of dense masslike consolidation in the right lower lobe (arrow in C), right hilar adenopathy (arrow in D),
and complete occlusion of the right lower lobe bronchi. An FDG-PET/CT study was obtained for further evaluation. Axial FDG-PET CT image demonstrates markedly increase meta-
bolic activity associated with a masslike area in the right lower lobe (arrow in E). The patient underwent transbronchial biopsy, which confirmed the diagnosis of poorly differenti-
ated adenocarcinoma. (F-G) 61-year-old man with history of HIV who presented with acutely worsening shortness of breath and elevated D-dimer. Axial contrast-enhanced CT
image of the chest demonstrates a pulmonary embolism in the right main pulmonary artery and bilateral lobar and segmental pulmonary artery branches (arrows in F). Note is also
made of flattening of the intraventricular septum (arrow in G) and enlargement of the right ventricle, consistent with right heart strain. The patient was started on treatment with
therapeutic warfarin and ultimately discharged from the hospital following clinical improvement during a 7-day hospital admission.
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causing cardiac tamponade requiring a pericardial window. A total of 6
of the observed pericardial effusions were in patients with concurrent
chest malignancy and 10 were in patients with concurrent pneumonia.

Eight studies were positive for new pulmonary embolism (Fig 2F-
G), with two additional studies demonstrating known, residual
emboli. Of the 60 studies in which elevated D-dimer level was an
indication, pulmonary embolism was found in 4 cases. D-dimer level
was not measured in the other 4 cases of pulmonary embolism. Pul-
monary embolism was in the setting of pneumonia in 2 cases and
malignancy in 1 case.

Associations with CD4 T-cell Count

CD4+ T-cell count was available within 15 days of the ED encoun-
ter for 167 encounters (83%). Of these encounters, 76 (46%) were
associated with a CD4 count <200 cells/mm3, 47 (28%) with a CD4
count between 200 and 500 cells/mm3, and 44 (26%) with a CD4
count >500 cells/mm3 (Table 3). When CD4 count was <200 cells/
mm3, the patient was more likely to be deceased at the time of this
study when compared to patients with CD4 count >200 cells/mm3
(47% vs 29%; P = 0.012). On imaging, patients with CD4 count <200
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cells/mm3 were more likely to have pleural effusions (24% vs 12%;
P = 0.049) and pneumonia (38% vs 19%; P = 0.005) when compared to
patients with CD4 count >200 cells/mm3. Further, when CD4 count
was stratified into 3 groups (<200, 200-500, >500 cells/mm3), analy-
sis also yielded significant differences in the presence of pneumonia
(P = 0.001), length of admission (P = 0.003), and whether the patient
was deceased (P = 0.002).

Associations with Viral Load

Measures of viral load were available within 15 days of the ED
encounter for 157 encounters (78%). Viral load was found to be
<20 copies/mL for 56 encounters (36%), between 20 and
350 copies/mL for 37 encounters (24%), and >350 copies/mL for 64
encounters (41%) (Table 4). For these 64 encounters in which viral
load was elevated above 350 copies/mL, the patient was documented
to be on ART for 31 of the encounters (48%). In contrast, 33 patients
were not currently on ART (52%). Patients with viral load
>20 copies/mL were more likely to be deceased compared to patients
with viral loads <20 (45% vs 25% P = 0.015). Additionally, there were
also significant differences were detected in groups defined by viral
ealth and Social Security de ClinicalKey.es por Elsevier en marzo 20, 
ción. Copyright ©2023. Elsevier Inc. Todos los derechos reservados.



TABLE 3
Associations with CD4+ T lymphocyte count

Imaging or Clinical Variable CD4 < 200
cells/mm3

CD4 > 200
cells/mm3

CD4 200-500
cells/mm3

CD4 > 500
cells/mm3

P value (CD4 <200 vs
>200 cells/mm3)

P value (CD4 <200 vs 200-
500 vs >500 cells/mm3)

Number of encounters 76 91 47 44 - -
Admitted from ED 59 (77%) 66 (72%) 38 (81%) 28 (64%) P = 0.449 P = 0.126
Avg length of admission 6 days 4 days 5 days 3 days P = 0.109 P = 0.002
Deceased 36 (47%) 26 (29%) 20 (43%) 6 (14%) P = 0.012 P = 0.003
Pneumonia 29 (38%) 17 (19%) 14 (30%) 3 (7%) P = 0.005 P = 0.001
Malignancy 13 (17%) 8 (9%) 5 (11%) 3 (7%) P = 0.107 P = 0.234
Pleural effusion 18 (24%) 11 (12%) 8 (17%) 3 (7%) P = 0.049 P = 0.063
Pericardial effusion 11 (14%) 11 (12%) 6 (13%) 5 (11%) P = 0.650 P = 0.885
Pulmonary embolism 4 (5%) 4 (4%) 2 (4%) 2 (5%) P = 0.794 P = 0.073
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load of <210, 20-350, and >500 based on the prevalence of pneumo-
nia (P = 0.008), length of hospital admission (P = 0.000), and whether
the patient was deceased (P = 0.030).
Discussion

In this study we present a comprehensive retrospective analysis of
chest CT findings amongst PLWH presenting acutely in the ED setting.
Given the wide variety of potential complications of HIV infection,
the radiologist must be familiar with the imaging manifestations of
the many infectious, malignant, and thromboembolic processes to
which these patients are susceptible in order to ensure appropriate
management is achieved. The results of this single-institution study
highlight the imaging correlates of several processes that may cause
acute cardiopulmonary symptoms in PLWH, including pneumonia,
lung cancer, lymphoma, pleural and pericardial effusions, and pulmo-
nary embolism. Statistically significant associations were found
between CD4 count and several key imaging and clinical factors,
including pneumonia, pleural effusions, average length of hospital
admission, and survival. Significant associations were also identified
between viral load and factors including pneumonia, survival, and
average length of hospital admission.

Pneumonia is a major cause of morbidity among PLWH given their
increased susceptibility to severe disease from both typical commu-
nity-acquired and opportunistic pathogens. Bacterial community-
acquired pneumonia (BCAP) caused by Streptococcus pneumoniae
remains the most common pulmonary infection in PLWH on ART, typi-
cally manifesting on chest CT as areas of patchy consolidation and
bronchiectasis.2-5 In this study, 27% of chest CT scans obtained in the
ED demonstrated findings consistent with pneumonia. Among those
with a causative organism identified, S. pneumoniaewas themost com-
mon etiology, with chest CT showing lobar consolidations as expected.
We found a significant association between the rate of pneumonia and
the severity of HIV, with a higher frequency of infection among
patients with low CD4 counts and high viral loads, which is consistent
with previous studies that have found higher frequencies of both BCAP
and opportunistic pneumonia in patients with low CD4 counts.6,7
TABLE 4
Associations with viral load

Imaging or Clinical
Variable

VL < 20 copies/mL VL > 20 copies/mL VL 20-350 copies

Number of encounters 56 101 37
Admitted from ED 41 (73%) 79 (78%) 27 (73%)
Avg length of admission 4 days 6 days 4 days
Deceased 14 (25%) 45 (45%) 14 (38%)
Pneumonia 15 (27%) 32 (32%) 5 (14%)
Malignancy 4 (7%) 13 (13%) 7 (19%)
Pleural effusion 11 (20%) 13 (13%) 4 (11%)
Pericardial effusion 10 (18%) 10 (10%) 2 (5%)
Pulmonary embolism 1 (2%) 7 (7%) 3 (8%)

VL = Viral load
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We also reported multiple cases of opportunistic infections,
including pneumonia caused by Pneumocystis jirovecii, Cryptococcus
neoformans, and non-tuberculous mycobacterium. Among the 2 cases
of PCP proven by broncho-alveolar lavage and tissue biopsy, both
presented with bilateral ground glass opacities on chest CT, which is
the main imaging finding in 92% of cases of PCP according to a previ-
ous study by Hartman et al.8 Cryptococcal infection in PLWH more
commonly presents as disseminated disease and meningitis rather
than pneumonia; however, when there is pulmonary involvement,
the most common finding is bilateral interstitial infiltrates.9 Other
possible findings include nodules with or without cavitation, consoli-
dations, lymphadenopathy, and pleural effusions.9-12 In this study,
we found 1 case of cryptococcal pneumonia with positive blood anti-
gen that presented as diffuse, bilateral ground glass opacities, similar
in appearance to PCP. Lastly, we found 1 case of Mycobacterium pere-
grinum pneumonia, diagnosed by sputum culture, which presented
with multiple areas of linear atelectasis. Cases of pneumonia caused
by this mycobacterium species are sparsely reported in the existing
literature, with one previous case reported in a patient with HIV.13-16

Of note, we also reported 1 case of pneumonia due to Proteus mir-
abilis, a rare cause of mostly hospital-acquired pneumonia, although
few reports of community-acquired pneumonia from Proteus exist.17

The patient in our study had a history of recurrent pneumonia, with
2 previous episodes of pneumococcal pneumonia and 2 episodes of
unknown etiology. In this case chest CT revealed numerous scattered
tree-in-bud opacities, consolidative opacities, and cavitary lesions
which had been present on previous studies but since increased in
size. These findings are similar to the radiographic findings previ-
ously described by Unger et al., which consisted of predominantly
lower lobe opacities with areas of cavitation present in 63% of cases
and effusions present in 38% of cases.18

Malignancy is one of the most common long-term complications
of HIV infection. In this study, we demonstrate that new or worsening
malignancy is a common reason for patients with HIV presenting to
the ED. Since the advent of ART, the incidences of AIDS-defining
malignancies, such as NHL, have decreased significantly, while the
incidences of non-AIDS-defining malignancies, including lung cancer,
/mL VL > 350
copies/mL

P value (CD4 <20 vs >20
copies/mL)

P value (CD4 <20 vs 20-
359 vs >350 copies/mL)

64
52 (81%) P = 0.479 P = 0.498
7 days P = 0.082 P = 0.000
31 (48%) P = 0.015 P = 0.030
27 (42%) P = 0.521 P = 0.008
6 (9%) P = 0.269 P = 0.179
9 (14%) P = 0.259 P = 0.480
8 (13%) P = 0.152 P = 0.211
4 (6%) P = 0.157 P = 0.498
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have remained stable or potentially even increased in PLWH.19-22

Similar to the general population, lung cancer is the most common
cause of cancer-associated mortality in PLWH; however, multiple
studies have shown that PLWH have an increased risk of developing
the disease (relative risk of 2.2 to 4.7 per Sigel et al.), a tendency to
develop the disease at a younger age, and poorer survival rates.21-27

The association between HIV infection and lung cancer is likely
multifactorial, with higher rates of smoking among PLWH as well
as direct immunosuppressive mechanisms of HIV infection
contributing.21,22,25,28

Previous studies of the imaging characteristics of lung cancer in
PLWH have reported parenchymal masses or nodules, predominantly
peripherally located in the upper lobes, to be the most common
imaging feature.26,29 Additionally, lymphadenopathy and pleural
effusions are frequently observed, with Fishman et al. reporting
lymphadenopathy in 10 cases and pleural effusions in 10 cases in
their study of 30 PLWH with bronchogenic carcinoma.26 In our study,
13 chest CT studies obtained in 7 patients demonstrated findings of
primary lung cancer, with 8 studies demonstrating evidence of new
or progressive disease compared to prior imaging. Imaging findings
were consistent with previous reports, with peripheral pulmonary
mass or nodule being the most common disease manifestation; how-
ever, these were more frequently located in the lower lobes. Lymph-
adenopathy and pleural effusions were present in the majority of
studies, suggesting these may be more common adjunct findings
than previously reported.

The association between HIV and the development of lymphoma
is even more profound. HIV is associated with up to a 30-fold increase
in the risk of developing HL and up to a 165-fold increase in the risk
of developing NHL.30,31 In our study, we found 1 case of HL and 3
cases of NHL with disease manifestations evident on chest CT. Pro-
gression of disease, represented as worsening lymphadenopathy and
new pulmonary nodules, was noted in 3 of these cases, and, in each
case, the patient presented with complaint of shortness of breath and
cough. These findings are consistent with those previously reported
by Eisner et al. who found cough and dyspnea to be the most com-
mon symptoms of HIV+ patients with NHL with pulmonary involve-
ment. They also found lymphadenopathy and pulmonary nodules to
be among the most common imaging findings, although they
reported a greater prevalence of pleural effusions (68%) than
observed here (33%).32 It is important to note that for the 2 cases of
progressive NHL included in our study, the patients were concur-
rently diagnosed with pneumonia based on CT findings of ground
glass opacities. While it is unclear whether a separate infectious pro-
cess or the patient’s advancing malignancy was the cause of the
patient’s symptoms, our findings underscore the need to have a high
suspicion for potential malignancy in PLWH presenting with new
nodules or lymphadenopathy on chest CT even when an infectious
etiology seems likely given the patient’s immunosuppressed state.

Pericardial effusion is one of the most common cardiac com-
plications of HIV, frequently developing in the setting of malig-
nancy such as Kaposi sarcoma or lymphoma. This complication
may also develop in the setting of various infections, such as
mycobacterial or Staphylococcus aureus infection.33,34 However,
more recent studies in the post-ART era have reported lower
rates of pericardial effusion compared to pre-ART times, which
may be in part related to lower rates of opportunistic infections
given better control of HIV progression.35 In this study, 26 chest
CTs were remarkable for pericardial effusion, and a majority of
these studies did not demonstrate concurrent infectious or
malignant disease. We did not find a significant association
between the presence of pericardial effusion and HIV severity
as measured by lower CD4 count or higher viral load, in con-
trast to the findings of Heidenreich et al. who reported lower
average CD4 count among patients with AIDS with pericardial
effusion than those without effusion. However, our other
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findings show strong concordance, with majority of effusions
being small, asymptomatic, and not requiring intervention.33

Previous studies have shown that PLWH are at an increased risk of
thromboembolic disease compared to patients without HIV.36,37 Specifi-
cally, Malek et al. reported a 43% increase in odds of developing a PE
among PLWH relative to those without the disease.36 HIV infection pro-
duces a hypercoagulable state through several mechanisms, with pro-
tein S deficiency as one of the most accepted etiologies. This
prothrombotic state is heightened in the setting of opportunistic infec-
tion or HIV- associated malignancy. Further, VTE risk has been shown
to correlate with the severity of HIV infection, with studies showing
greater frequency of VTE among patients with low CD4 counts.38 In this
study, PE was present in 4% of chest CT studies performed in the ED.
This is much higher than the prevalence of PE of less than 0.5% found in
previous studies of PLWH, suggesting PE may be a more common cause
of acute ED presentation in PLWH than previously recognized.36,39

Additionally, there was no significant difference in the risk of PE among
patients with CD4 count <200 compared to patients with CD4 count
>200, and there was no clear association between the findings of pul-
monary embolism and pneumonia or malignancy; however, these com-
parisons were significantly limited given the small sample size.

There are several limitations to note in this retrospective study. The
included sample size of 113 patients and 202 chest CT studies repre-
sents a reasonably sized study compared to existing studies in the lit-
erature. Nevertheless, a larger sample size would likely have been
beneficial and may have yielded additional significant results. Expand-
ing the study beyond a single tertiary care center could also have
improved the generalizability of our results. Additionally, it is unclear
why patients documented to be on ART were found to have elevated
viral load >350 copies/mL; medication noncompliance and ineffective
medication are possible contributing factors, but further investigation
is required to determine the nature of such poorly controlled disease.

In conclusion, patients with HIV can present with a wide range of
chest CT imaging findings upon during acute presentations to the
emergency department. Commonly detected findings in this patient
population included pneumonia, new or worsening malignancy,
pleural or pericardial effusions, and pulmonary embolism. Significant
associations were found between CD4 count, viral load, with various
imaging and clinical factors including pneumonia, pleural effusion,
average hospital admission length, and survival. These findings high-
light the critical importance of chest CT imaging in the clinical man-
agement of patients with HIV presenting in the acute ED setting.
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