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Case 40-2023: A 70-Year-Old Woman
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and Richard J. Lessells, M.B., Ch.B., Ph.D.

PRESENTATION OF CASE

Dr. Alison C. Castle: A 70-year-old woman with advanced human immunodeficiency
virus (HIV) infection was evaluated in a clinic in KwaZulu-Natal, South Africa,
because of cough, shortness of breath, and malaise.

Fifteen years before the current presentation, the patient received a diagnosis
of HIV infection after she had presented with substantial weight loss and fatigue.
The initial CD4 cell count obtained at the time of diagnosis was 29 cells per micro-
liter (reference range, 332 to 1642). Antiretroviral therapy (ART) with stavudine,
lamivudine, and efavirenz was started. During the subsequent year, the symptoms
resolved, the HIV RNA level became undetectable, and the patient reported adherence
to her medications. Ten years before the current presentation, additional ART
became accessible within South Africa, and the ART regimen was changed to teno-
fovir disoproxil fumarate, emtricitabine, and efavirenz.

Five years before the current presentation, the patient was admitted to a local hos-
pital because of diarrhea and diffuse myalgias, and she was found to have virologic
failure. The ART regimen was changed to zidovudine, lamivudine, and lopinavir—
ritonavir. During the subsequent 4 years, the patient reported adherence to these
medications without a lapse in treatment. The HIV RNA level ranged from 68 to
594,000 copies per milliliter of plasma (reference value, undetectable).

Twelve months before the current presentation, the patient had new shortness
of breath, cough, anorexia, and weight loss. During the subsequent 4 weeks, the
symptoms progressively increased in severity. When the shortness of breath wors-
ened to the extent that she was unable to walk, she sought evaluation at the clinic.
The temporal temperature was 36.8°C, the blood pressure 104/64 mm Hg, and the
pulse 87 beats per minute. The body-mass index (the weight in kilograms divided
by the square of the height in meters) was 16.9. On examination, the patient ap-
peared ill but was able to speak in full sentences. Auscultation of the chest was
limited because of frequent coughing; diffuse crackles were present in both lungs.

Nucleic acid testing of a nasopharyngeal swab was positive for severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). Examination of an acid-fast bacilli
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Table 1. Laboratory Data.
11 Mo before 4 Mo before
Reference Current Current On Current

Variable Range Presentation Presentation Presentation
Hemoglobin (g/dl) 12.0-15.0 9.6 — 7.6
Hematocrit (%) 36.0-46.0 29.3 — 24.5
Mean corpuscular volume (fl) 78.9-98.5 97.7 — 99.6
Platelet count (per pl) 186,000-454,000 146,000 — 104,000
White-cell count (per pl) 3900-12,600 1900 — 1960
CD4 cell count

Relative count (%) 28.00-51.00 0.87 — 2.31

Absolute count (per pl) 332-1642 6 — 6
HIV RNA (copies/ml of plasma) 0-20 — 151,000 793
C-reactive protein (mg/liter) 0-10 38 — 14
Erythrocyte sedimentation rate (mm/hr) 0-10 122 — —
Cryptococcal antigen, serum lateral flow assay Negative Negative — —

smear of the sputum was positive for mycobac-
teria, and subsequent nucleic acid testing and
culture of the sputum was positive for Mycobac-
terium tuberculosis. Other laboratory test results
are shown in Table 1. In accordance with recom-
mendations from the South African Department
of Health, the patient was instructed to isolate
at home and complete a course of treatment for
tuberculosis, which included rifampin, isoniazid,
pyrazinamide, and ethambutol.

During the subsequent 6 months, the patient
took the antimycobacterial medications, and the
shortness of breath and cough decreased but
still persisted. Her weight decreased by 8 kg,
even though the anorexia had resolved. Four
months before the current presentation, new
headaches and mouth ulcers developed, and the
patient sought evaluation at the clinic. A sputum
specimen was obtained for examination of an
acid-fast bacilli smear and mycobacterial nucleic
acid testing and culture, all of which were nega-
tive. The HIV RNA level was 151,000 copies per
milliliter of plasma. The patient was scheduled
for a follow-up appointment.

Twelve days before the current presentation,
the patient presented to the clinic for follow-up,
and the ART regimen was changed to tenofovir
disoproxil fumarate, lamivudine, and dolutegra-
vir. When the symptoms did not abate, the pa-
tient presented to the clinic for additional evalua-
tion. She described persistent shortness of breath
and dry cough, as well as headaches on the right

side and mouth ulcers. The review of systems
was notable for fatigue and weakness during the
past 12 months, as well as fever, night sweats,
chest pain, mouth ulcers, and odynophagia. She
had no ageusia, anosmia, vision changes, ab-
dominal pain, nausea, vomiting, diarrhea, rash,
or joint pain. Radiography of the chest had not
been performed.

The patient had not received vaccines for coro-
navirus disease 2019 (Covid-19). She took tenofo-
vir disoproxil fumarate, lamivudine, and dolute-
gravir, as well as acetaminophen for muscle pain
as needed. There were no known drug allergies.
She did not smoke cigarettes, drink alcohol, or
use illicit drugs; she did not take any remedies
from traditional healers. The patient lived with
her daughter in a rural farming community in a
coastal region of South Africa, and she had not
traveled recently. She commuted by foot within
her community and had regular exposure to
cattle, goats, chickens, and dogs. Her household
water supply originated from a borehole and was
untreated.

On examination, the patient was alert but ap-
peared ill and cachectic. She coughed through-
out the interview. The blood pressure was 97/71
mm Hg, the pulse 91 beats per minute, and the
respiratory rate 20 breaths per minute. The
body-mass index was 13.7. The mucous mem-
branes were dry. She had thrush on the tongue, as
well as superficial ulcers on the buccal mucosa.
On auscultation of the chest, diffuse crackles
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were present in both lungs and were worst in
the right lower lobe. The remainder of the physi-
cal examination was normal. The blood levels
of alanine aminotransferase, aspartate amino-
transferase, and alkaline phosphatase were nor-
mal. Other laboratory test results are shown in
Table 1.
A diagnostic test was performed.

DIFFERENTIAL DIAGNOSIS

Dr. Rajesh T. Gandhi: I am aware of the final diag-
nosis in this case. This 70-year-old South African
woman, who had advanced HIV infection and
a recent history of Covid-19 and pulmonary tu-
berculosis, presented with dyspnea, cough, ody-
nophagia, and headaches. On examination, she
had oral candidiasis, oral ulcers, and pulmonary
crackles. Laboratory studies were notable for
pancytopenia, a low CD4 cell count (<10 cells
per microliter), and a decrease in the HIV RNA
level after a recent viral rebound. Radiographs
were not available.

When formulating a differential diagnosis, I
will first define the features of her underlying
condition, including her recent infections and
immunocompromised state. Then, I will identify
potential causes of her initial respiratory symp-
toms. Ultimately, I will refine the differential
diagnosis on the basis of subsequent features of
her presentation, including the oral ulcers and
headaches.

DEFINING THE FEATURES OF THE PATIENT’S
UNDERLYING CONDITION

At the time of the diagnosis of HIV infection,
the patient had had a CD4 cell count of 29 cells
per microliter — the diagnosis in this patient, as
in many patients, was delayed until she already
had a low CD4 cell count.”? A delayed diagnosis
of HIV infection puts patients at risk for many
opportunistic infections and cancers, puts sexual
partners at risk for HIV acquisition, and is as-
sociated with a higher risk of subsequent com-
plications, most likely because of a “legacy effect”
of immune dysregulation.* In addition to ad-
vanced HIV infection, the patient had a recent
history of SARS-CoV-2 infection. Studies suggest
that persons with HIV infection have worse Co-
vid-19 outcomes, particularly if they have a low
CD4 cell count or a high HIV RNA level.>® The

patient’s markedly immunocompromised state
placed her at risk for persistent SARS-CoV-2 in-
fection and subsequent fungal superinfection.
Finally, she had a recent history of pulmonary
tuberculosis, which also increases the risk of
severe Covid-19 outcomes and fungal superin-
fection, perhaps because of lung damage.®

IDENTIFYING POTENTIAL CAUSES OF THE PATIENT’S
INITIAL RESPIRATORY SYMPTOMS

In this patient with advanced HIV infection, po-
tential causes of her initial respiratory symptoms
include noninfectious complications, such as can-
cer and heart failure, as well as infectious causes
of pneumonia.

Cancer

Advanced HIV infection is associated with several
cancers, including non-Hodgkin’s lymphoma and
human herpesvirus 8—associated cancers, such as
Kaposi’s sarcoma. Kaposi’s sarcoma can involve
the lungs but is an unlikely diagnosis in this pa-
tient for two reasons. First, there were no evident
mucocutaneous lesions, unless the oral ulcers
were sarcomatous lesions. Second, Kaposi’s sar-
coma is less common in women than in men who
have sex with men, owing to a difference in the
prevalence of human herpesvirus 8.

HIV Cardiomyopathy

Advanced HIV infection is associated with dilated
cardiomyopathy and heart failure.” However, this
diagnosis would not explain other features of this
patient’s clinical presentation, such as the oral
ulcers and headaches.

Bacterial Pneumonia

Bacterial pneumonia occurs frequently in persons
with HIV infection and may be due to one of
several common or uncommon organisms, such
as Streptococcus pneumoniae, Haemophilus influenzae,
Staphylococcus aureus, Pseudomonas aeruginosa, Myco-
plasma pneumoniae, or Chlamydia pneumoniae. This
patient had been exposed to farm animals, which
suggests the possibility of infection with rhodo-
coccus species (after horse exposure) or C. psittaci
(after exposure to pet birds or poultry). Exposure
to goats and sheep suggests the possibility of
infection with Coxiella burnetii, but the patient’s
normal levels of alanine aminotransferase and
aspartate aminotransferase make this diagnosis
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unlikely. Legionella can be found in borehole
water, which she had ingested, but it is more com-
mon in manmade aquatic reservoirs.’® Nocardia
may cause pneumonia and spread to the central
nervous system; nocardiosis is a consideration,
given her new headaches. However, this patient
had had cough and dyspnea for several months,
which makes most types of bacterial pneumonia
unlikely because they tend to have a more acute
presentation and progress over a shorter period
of time.

Mycobacterial Pneumonia

Patients with M. tuberculosis infection and a low
CD4 cell count can present with opacities in the
middle or lower lobes, lymphadenopathy, and
a miliary pattern on chest radiography. Drug-
resistant M. tuberculosis infection would be a pos-
sibility if the patient had had incomplete adher-
ence to her antimycobacterial medications. How-
ever, 4 months before the current presentation,
follow-up mycobacterial nucleic acid testing of the
sputum had been negative, which makes this di-
agnosis unlikely. M. avium complex usually causes
disseminated infection, rather than pulmonary
disease, in persons with advanced HIV infection.

Fungal Pneumonia

Pneumocystis jirovecii pneumonia is one of the most
common opportunistic infections in persons with
HIV infection. Patients with P. jirovecii pneumo-
nia typically present with cough, dyspnea, fever,
and hypoxemia, which is sometimes exertional.
However, this diagnosis would not explain the
patient’s oral ulcers or headaches.

Other potential fungal causes of pneumonia
in persons in southern Africa with advanced HIV
infection are Emergomyces africanus (formerly em-
monsia species), cryptococcus, aspergillus, blas-
tomyces, and histoplasma. E. africanus is the most
common dimorphic fungus implicated in human
disease in southern Africa and can cause pulmo-
nary or disseminated infection in persons with
HIV infection.’ Cryptococcal infection may lead
to pneumonia and often results in meningitis,
which could explain the headaches in this pa-
tient. However, a serum lateral flow assay for
cryptococcal antigen was negative, which rules
out cryptococcal meningitis, although not crypto-
coccal pneumonia. Aspergillus can cause pulmo-
nary infection; risk factors for pulmonary asper-

gillosis in this patient include the low CD4 cell
count, leukopenia, and recent history of Covid-19
and tuberculosis.

Parasitic Pneumonia

Potential parasitic causes of pneumonia in persons
with advanced HIV infection include toxoplasma,
strongyloides, cryptosporidium, and microspo-
ridium. However, other features of this patient’s
presentation, including the oral ulcers and head-
aches, would not be easily explained by infection
with these parasites.

Viral Pneumonia

Influenza tends to be more severe in immuno-
compromised patients, including those with ad-
vanced HIV infection.*? Viral pneumonia can also
be caused by respiratory syncytial virus, parain-
fluenza viruses, human metapneumovirus, cyto-
megalovirus (although rarely in persons with HIV
infection), or SARS-CoV-2.

REFINING THE DIFFERENTIAL DIAGNOSIS

After the patient’s initial respiratory symptoms,
odynophagia and mouth ulcers developed. In a
patient with advanced HIV infection, potential
causes of these symptoms include infection with
aspergillus, histoplasma, candida, cytomegalo-
virus, herpes simplex virus, or SARS-CoV-2. Non-
infectious possibilities include lymphoma and
aphthous ulcers. Only some of these causes would
also explain her respiratory symptoms, with as-
pergillus, histoplasma, and SARS-CoV-2 infections
leading the list.

Headaches also developed late in this patient’s
clinical course. Possible causes include a focal
brain lesion (including brain abscess), bacterial or
fungal sinusitis, and meningitis. Bacterial causes
are somewhat less likely to be the sole explana-
tion, given her protracted disease course. It is
notable that fungal infections, including aspergil-
losis, have been reported to cause sinus disease
and focal brain lesions in persons with advanced
HIV infection.

Finally, is there an explanation for the progres-
sion of shortness of breath, cough, headache, and
mouth ulcers after the initiation of effective ART?
The patient’s worsening condition may be attrib-
uted to immune reconstitution inflammatory syn-
drome (IRIS). She had risk factors for IRIS: low
CD4 cell counts, a high HIV RNA level, and the
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Figure 1. Results of RT-PCR Testing for SARS-CoV-2.

The mean cycle threshold value for the three positive gene targets on reverse-
transcriptase polymerase-chain-reaction (RT-PCR) testing for severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) is shown for three time
points. The scale on the y axis is inverted because lower cycle threshold values
indicate higher SARS-CoV-2 RNA levels.
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recent initiation of effective ART. Multiple oppor-
tunistic infections and cancers can worsen after
the initiation of ART. A potential case of IRIS in
the context of acquired immunodeficiency syn-
drome (AIDS) and Covid-19 has been reported.’

PUTTING IT ALL TOGETHER
How can we best explain this patient’s initial
respiratory symptoms, followed by the develop-
ment of odynophagia, mouth ulcers, and head-
aches? Given her markedly immunocompromised
state, I am concerned about the possibility of per-
sistent SARS-CoV-2 infection. Persistent SARS-
CoV-2 infection has been reported in immunocom-
promised hosts, including those with advanced
HIV infection.’ In several cases, other opportunis-
tic conditions or superinfections were also present.
The persistence of SARS-CoV-2 infection in
persons with advanced HIV infection may lead to
the evolution of SARS-CoV-2 viral mutations. In
an instructive report, a severely immunocompro-
mised woman with HIV infection was positive
for SARS-CoV-2 RNA for more than 210 days;
during that time, the spike gene of the virus de-
veloped multiple mutations associated with im-
mune evasion.”” The patient eventually cleared
SARS-CoV-2 RNA after her HIV RNA level was
suppressed with the use of ART. This case and
others highlight the importance of identifying

N ENGL ) MED 389,26
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persons with HIV infection, treating them with
ART, and prioritizing Covid-19 vaccination and
treatment in this population.

In addition, persistent SARS-CoV-2 infection
would place this patient at risk for a superinfection
that might explain the new onset of headaches.
Superinfections that can occur after Covid-19
include fungal infections, such as aspergillosis
or mucormycosis, which can lead to pneumonia or
rhino-orbital cerebral disease. The mechanisms
that confer a predisposition to fungal superinfec-
tion in patients with Covid-19 are unclear, but
such superinfection may in part be related to
epithelial injury by SARS-CoV-2 leading to en-
hanced fungal binding to airways or impaired
antifungal immunity from lymphopenia.”” This
patient had additional risk factors for aspergil-
losis, including advanced HIV infection, leuko-
penia, and potential lung disease related to her
recent tuberculosis.””*

Given this patient’s profound immunodefi-
ciency, I suspect that she has persistent SARS-
CoV-2 infection, which may account for some
aspects of her clinical presentation (fever, cough,
dyspnea, and an abnormal lung examination). In
the context of Covid-19 and a low CD4 cell
count, pulmonary and cerebral aspergillus su-
perinfection could be the cause of her respiratory
symptoms and headaches. An additional evalua-
tion, including SARS-CoV-2 testing as well as
chest and head imaging, is warranted.

DR. RAJESH T. GANDHI’S DIAGNOSIS

Advanced human immunodeficiency virus infec-
tion, persistent severe acute respiratory syndrome
coronavirus 2 infection, and pulmonary and cere-
bral aspergillus superinfection.

DIAGNOSTIC TESTING

Dr. Tulio de Oliveira: A reverse-transcriptase poly-
merase-chain-reaction (RT-PCR) test of a naso-
pharyngeal specimen was positive for SARS-CoV-2.
Two gene targets were detected (the N gene and
ORFlab targets), but the S gene target was not de-
tected. The mean cycle threshold value was 18.3.
Details of two additional positive SARS-CoV-2
RT-PCR tests were retrieved from laboratory re-
cords, the first from 11 months before presenta-
tion and the second from 3 months before presen-
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tation (Fig. 1). No negative SARS-CoV-2 RT-PCR
tests were documented between the positive tests.

Repeated positive SARS-CoV-2 RT-PCR tests
could reflect reinfections with different SARS-
CoV-2 variants or persistent infection.?’ Residual
specimens from the current test and the test per-

formed 3 months before presentation were re-
trieved for SARS-CoV-2 whole-genome sequenc-
ing; no stored specimen was available from the
first test, performed 11 months before presenta-
tion. Results of phylogenetic analysis were consis-
tent with persistent SARS-CoV-2 infection; both

T
o
0
»

&

time points (red circles) on a long branch.

Figure 2. Phylogenetic Tree of SARS-CoV-2 Delta Sequences.
A phylogenetic tree of SARS-CoV-2 delta sequences from South Africa shows sequences from the patient at two

N ENGL ) MED 389;26 NEJM.ORG DECEMBER 28, 2023

The New England Journal of Medicine
Downloaded from nejm.org on January 11, 2024. For personal use only. No other uses without permission.
Copyright © 2023 Massachusetts Medical Society. All rights reserved.

2473



The NEW ENGLAND JOURNAL of MEDICINE

genomes were clustered together on a long branch
within the delta clade (Fig. 2).

The genomes showed substantial evolution
from the delta variant (B.1.617.2), with amino acid
changes particularly concentrated in the spike
gene. As compared with the sequence for the delta
variant, the sequence from the patient 3 months
before presentation had 14 additional mutations in
the spike gene (13 substitutions and one deletion)
(Fig. 3). The sequence from the patient at the time
of the current presentation showed 5 additional
amino acid substitutions in the spike gene, as
well as a new deletion in the N-terminal domain
(67-79del) that was probably responsible for the S
gene target failure. Furthermore, there was evi-
dence of continued evolution at a key neutralizing
antibody escape residue, from F486L to F486V.
Taken together, the genomic data strongly point-
ed toward persistent SARS-CoV-2 infection with
intrahost evolution.

LABORATORY DIAGNOSIS

Advanced human immunodeficiency virus infec-
tion and persistent severe acute respiratory syn-
drome coronavirus 2 infection.

DISCUSSION OF MANAGEMENT

Dr. Richard ]. Lessells: Since late 2020, there have
been multiple reports of persistent SARS-CoV-2
infection with intrahost evolution, usually in im-
munocompromised hosts. In South Africa, we
have documented persistent infections in per-

sons with advanced HIV infection.'®?! Suspected
persistent infections can be identified from longi-
tudinal follow-up of individual patients in clinical
care or research studies, from active surveillance
for suspected reinfections or persistent infec-
tions, or from targeted investigation of unusual
sequences obtained during routine genomic sur-
veillance.

There are no specific evidence-based manage-
ment guidelines for persistent SARS-CoV-2 infec-
tion.?> Case reports of persistent infection have
described treatment with antiviral agents, mono-
clonal antibodies, and convalescent plasma, often
in combination, but the efficacy of any single or
combination therapy for persistent infection has
not yet been established.”*** At the time of the pa-
tient’s current presentation, antiviral agents (rem-
desivir, molnupiravir, and nirmatrelvir—ritonavir)
and monoclonal antibodies were either not yet ap-
proved or not available for use in the public health
sector in South Africa. Anti-SARS-CoV-2 monoclo-
nal antibodies are no longer active against circulat-
ing subvariants of the omicron variant (B.1.1.529).

Effective treatment of the underlying disease
is an essential component of the management of
persistent SARS-CoV-2 infection in immunocom-
promised patients. Limited evidence from case
reports of persistent SARS-CoV-2 infection in
patients with advanced HIV infection suggests
that effective clearance of SARS-CoV-2 can occur
after the commencement of effective ART and
HIV suppression.'®?! Given the treatment history
in this patient, the ART regimen was changed to
a once-daily fixed-dose combination of tenofovir
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Figure 3. Mutations in the Spike Gene.

The locations of deletions and nonsynonymous mutations are shown for the sequences from the patient at two time points, as compared
with the sequence for the delta variant (B.1.617.2).
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disoproxil fumarate, lamivudine, and dolutegra-
vir just before the current presentation.

FOLLOW-UP

Dr. Nithendra Manickchund (Internal Medicine):
Because no antiviral therapies for SARS-CoV-2
infection were available in South Africa at the
time of the patient’s current presentation, the goal
was to suppress HIV replication and reconstitute
her immune system to resolve the Covid-19. Five
weeks after the ART regimen was changed to a
dolutegravir-based regimen, the patient began to
have severe headaches on the right side, ptosis
of the right eye, and an inability to move her right
eye laterally. She presented to the clinic with these
acute neurologic changes and was transferred to
the hospital out of concern for IRIS. Computed
tomography (CT) of the head, performed after the
administration of intravenous contrast material,
revealed a mass in the cavernous sinus with oc-
clusion of the right internal carotid artery. Asper-
gillus fumigatus was isolated from two sputum
specimens. On review of a second CT scan of the
head, the mass was thought to be suggestive of
aspergillosis, and treatment with intravenous
amphotericin B was initiated.

RT-PCR testing of nasopharyngeal specimens
for SARS-CoV-2 remained positive for the first
2 weeks of the hospitalization, but the infection
had resolved by the third week. The patient
neared HIV suppression at that time, with an
HIV RNA level of 118 copies per milliliter of
plasma, and had a modest improvement in the
CD4 cell count. While awaiting biopsy for the
intracranial mass, the patient died suddenly in
the hospital. A postmortem examination was not
performed.

FINAL DIAGNOSIS

Advanced human immunodeficiency virus infec-
tion, persistent severe acute respiratory syndrome
coronavirus 2 infection, and rhinocerebral as-
pergillus superinfection.

This case was presented at the 14th Annual Workshop on
Advanced Clinical Care — AIDS in Durban, South Africa, which
was organized by Drs. Henry Sunpath and Mahomed-Yunus
S. Moosa (Infectious Diseases Unit, Nelson R Mandela School
of Medicine, University of KwaZulu-Natal) and Dr. Rajesh T.
Gandhi (Massachusetts General Hospital). The workshop was
sponsored by the Harvard University Center for AIDS Research,
the University of KwaZulu-Natal, the Southern African HIV Cli-
nicians Society, and the KwaZulu-Natal Department of Health.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.
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