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 Specialty: Infectious Diseases

 Objective: Challenging differential diagnosis
 Background: Pneumocystis jiroveci pneumonia (PCP) – formerly known as Pneumocyctis carinii pneumonia – with newly di-

agnosed AIDS is an uncommon presentation in people over 50 years of age. A high level of suspicion is re-
quired for this diagnosis when an elderly patient with pneumonia is not responding to broad-spectrum antibi-
otic treatment.

 Case Report: We describe the case of a 63-year-old woman who presented with dyspnea, cough, and significant hypoxemia 
requiring high-flow oxygen supplement with bilateral lung infiltrates, treated with broad-spectrum antibiot-
ics for a presumed diagnosis of pneumonia. The patient demonstrated slow clinical improvement. A diagnos-
tic bronchoscopy with transbronchial biopsy was done, which revealed unexpected findings of Pneumocystis 
organisms on GMS stain. The patient tested positive for HIV and was found to have a low CD4 of 47. She was 
treated for Pneumocystis jiroveci pneumonia (PCP) and recovered accordingly.

 Conclusions: It is essential to remember that HIV and the associated opportunistic infections can be very easily overlooked 
in the elderly. Taking a sexual history can be challenging, especially in the older population, but it should be 
performed. Keep in mind that aged people can get infected with HIV at an earlier stage in life and remain in 
latent phase for up to 15 years without specific symptoms.
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Background

Based on recent statistics, it is estimated that 50% of patients 
living with HIV are over 50 years old. By 2020, 70% of peo-
ple with HIV will be over 50 years old and the number of se-
niors living with HIV infection will continue to rise in future 
decades [1].

In the last 20 years, newly diagnosed AIDS in elderly patients 
has increased [2]. Older people are diagnosed at a more ad-
vanced stage of HIV infection, causing poor clinical outcome [3]. 
As a result, there has been a substantial number of newly diag-
nosed cases of HIV in the elderly, as well as a growing number 
of survivors with HIV due to the accessibility of more effective 
antiretroviral therapy (ART) and better medical management. 
Healthcare professionals usually do not discuss sexual practice 
with elderly patients, assuming that they are not active sexu-
ally, and they do not consider them at high risk for HIV infec-
tion. However, people are now staying sexually active later in 
life, due in part to the medications available for treatment of 
erectile dysfunction, and people are living longer and remain-
ing healthier. Additionally, condom use decreases with age as 
pregnancy is not an issue for the elderly, who tend to under-
estimate their risk of acquiring HIV by practicing unprotect-
ed sex. Primary HIV infection can present with flu-like illness, 
and the symptoms of AIDS are nonspecific and can mimic oth-
er common illnesses in the elderly [4].

Case Report

A 63-year-old white woman with a previous medical history of 
HTN and DM type 2 presented to the Emergency Department 
with a 1-week history of dyspnea on exertion, orthopnea, and 
productive cough with yellow sputum. Vital signs were: tem-
perature 98.3°F (36.8°C), blood pressure 127/76 mmhg, pulse 
80 per min, and respiration 24 per min. She was found to be 
hypoxic with oxygen saturation of 71% on room air, requir-
ing 6 L of oxygen per nasal cannula. Physical exam was note-
worthy for coarse breath sounds bilaterally, as well as minor 
lower-extremity edema. EKG showed normal sinus rhythm.

Laboratory examinations showed an elevated proBNP 
4056 pg/ml (normal reference £125 pg/ml), creatinine of 2.09 
mg/dL (normal reference range 0.60–1.30 mg/dl) and WBC of 
12.9 (normal reference range 4.0–10.5 103/UL). Urinalysis was 
unremarkable. Echocardiogram revealed diastolic dysfunction 
with reserved ejection fraction. Chest X-ray showed diffuse bi-
lateral infiltrates and mild cardiomegaly (Figure 1). CT of the 
chest (Figure 2) demonstrated diffuse ground-glass opacities 
(GGO) and mediastinal lymphadenopathy.

The patient was at first treated with ceftriaxone and 
Azithromycin for presumed community-acquired pneumonia, 
and diuretics (Furosemide) for diastolic congestive heart failure. 
The viral panel showed that Mycoplasma titers, Legionella uri-
nary antigen, Chlamydia titer, and blood culture were all neg-
ative. VQ scan (ventilation perfusion lung scan) showed a low 
probability of pulmonary embolism. She eventually required bi-
level positive airway pressure ventilation (BIPAP) for increased 
work of breathing with increased oxygen requirement and was 
moved to the Intensive Care Unit due to acute hypoxic respi-
ratory failure. Her antibiotics coverage was broadened to in-
clude Piperacillin/Tazobactam, Vancomycin, and Levofloxacin. 

Figure 1.  Chest X-ray shows diffuse bilateral infiltrates and mild 
cardiomegaly.

Figure 2.  CT of the chest without contrast demonstrates diffuse 
ground-glass opacities (GGO).
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Serology for vasculitis and other non-infectious causes came 
back negative, including C-ANCA, P-ANCA, and an ANA titer of 
1: 80 with a fine-speckled pattern. Given her slow clinical im-
provement, worsening chest X-ray findings, and negative cul-
ture, the patient underwent diagnostic bronchoscopy on the 
14th day of admission to the hospital and was started empir-
ically on steroids for possible ARDS. Transbronchial biopsy 
showed acute and chronic inflammation with focal organiza-
tion (Figure 3B), and the GMS (Grocott-Gomori’s methena-
mine silver stain) of the biopsy revealed Pneumocystis organ-
isms (Figure 3A). Pneumocystis jirovecii was also identified on 
bronchial washing by GMS stain from the right lower lobe, in 
addition to the finding of budding yeast that grew Candida on 
culture. HIV antibody testing was performed the patient test-
ed positive. The CD4 count was at 47 cells/µL (normal refer-
ence range, 365–1437 cells/µL) and viral load was very high, 
at 725 000 copies. On further questioning, the patient stat-
ed that she is divorced and she has not been sexually active 
for over 8 years. The new diagnosis was a significant shock to 
her and she required counseling by our psychiatry team and 
her family members.

The patient was started on clindamycin and primaquine due 
to a sulfa allergy, as well as oral prednisone. Her symptoms 
improved gradually and she was eventually discharged home.

Discussion

During the first decade of the acquired immunodeficiency syn-
drome (AIDS) epidemic, only a few cases were reported in peo-
ple over age 50 [5].

This number has been increasing steadily as a result of a grow-
ing number of newly diagnosed cases of HIV in the elderly, as 
well as a growing number of survivors with HIV due to the 

availability of more effective antiretroviral therapy and better 
medical management [6]. Healthcare professionals usually do 
not discuss sexual practice with elderly patients, assuming that 
they are not sexually active, and they do not consider them at 
high risk for HIV infection [7]. However, people are now stay-
ing sexually active later in life, due in part to the medications 
available for treatment of erectile dysfunction, and people are 
also living longer and remaining healthier [8]. Additionally, con-
dom use decreases with age, as pregnancy is not an issue for 
the elderly, who underestimate their risk of acquiring HIV by 
practicing unprotected sex [9].

Since older people are not likely to be routinely tested for 
HIV infection, the diagnosis of AIDS in this aged population is 
usually delayed, and when diagnosed, they are at a more ad-
vanced stage of HIV infection, causing poor clinical outcome 
and higher mortality [10]. Symptoms of AIDS can be nonspe-
cific, such as weight loss, fatigue, cognitive impairment, and 
visual problems [11]. Doctors must be conscious of the age 
shift in the population at risk for HIV/AIDS and should consid-
er this in the differential diagnosis in appropriate clinical sce-
narios when managing older patients [12].

Pneumocystis jirovecii is classified as a fungus and is trans-
mitted by the airborne route. Up to 20% of healthy immuno-
competent individuals have respiratory tract colonization with 
Pneumocystis and they play an important role in spreading 
Pneumocystis to immunocompromised people. The defensive 
mechanism against Pneumocystis infection involves CD4 cells, 
CD8 cells, neutrophils, and alveolar macrophages and media-
tors; however, CD4 count and viral load are the most important 
risk factors in developing PCP in HIV-infected patients. Most 
cases of PCP have a CD4 count of less than 200 cells/µL. It is 
the most common opportunistic infection among HIV-positive 
patients with low CD4 counts. Other common populations that 
acquire PCP include organ transplant patients, cancer patients 

Figure 3.  (A) GMS stain of the transbronchial biopsy showing Pneumocystis organisms. (B) Transbronchial biopsy showing acute and 
chronic inflammation with focal organization.
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(hematologic malignancies in particular), and patients on che-
motherapeutic agents and immunosuppressant drugs, such as 
steroids, cytotoxic agents, and anti-tumor necrosis factor (TNF) 
drugs used for rheumatoid arthritis and other conditions. The 
symptoms of PCP are nonspecific and include dyspnea, dry 
cough, and low-grade fever. Some patients with mild PCP can 
even be asymptomatic [13]. Physical examination results are 
nonspecific as well. However, crackles are a typical finding on 
chest auscultation. Chest X-rays of patients infected with PCP 
usually show diffuse bilateral interstitial infiltrates but can also 
show lobar consolidations and nodules, or even appear to be 
normal. Chest computed tomography scans will show diffuse 
ground-glass opacities (GGO). Presence of the Pneumocystis 
jirovecii organism in induced sputum, broncho-alveolar lavage 
(BAL), or lung tissue, by staining with Gomori methenamine 
silver (GMS), is considered diagnostic for PCP in the appropri-
ate setting. The diagnostic yield of GMS staining on BAL for 
PCP in an HIV-infected patient is over 90%, and lung biopsy 
for diagnosing PCP is reserved only for patients with nega-
tive BAL staining but with high clinical suspicion for PCP. New 
testing modalities such as polymerase chain reaction (PCR)-
based assays of respiratory specimens with an elevated level 
of serum Beta-D-Glucan can be used to support the diagnosis 
of PCP, if available. Pneumocystis jirovecii cannot be cultured 
on standardized media, so staining must be performed [14].

Despite a significant decrease in PCP incidence among HIV-
infected patients after the use of ART (antiretroviral therapy), 
physicians should keep a high clinical suspicion for PCP in all 
immunocompromised patients presenting with respiratory ill-
ness. Other respiratory pathogens, such as cytomegalovirus, 
toxoplasma, mycobacterial tuberculosis and non-mycobacte-
rial tuberclosis, and disseminated histoplasmosis, should be 
considered in the differential diagnosis, and diagnostic fiber-
optic bronchoscopy is recommended early in the course to 
avoid delayed diagnosis and therapy failure.

PCP infection is being reported more frequently in the old-
er popluation. One of the major risk fatcotrs for aquiring PCP 
in non-HIV-infected patients is the short-term or intermittent 
use of high-dose steroids [15] and the use of low-dose meth-
otrexat as well as other immunosuppressive therapy for treat-
ment of reheumatoid arthritis [16]. This fact may explain the 
reported cases of PCP in patients with chronic obstructive pul-
monary disease (COPD) using steroids over an extended peri-
od of time [17] and in patients with rehumatoid arthritis us-
ing immunosuppressive agents.

The increased risk of PCP in non-HIV-infected elderly people 
is most likely due to the above factors and to the normal ag-
ing process influencing immunity, in particular the quality of 
cellular immunity. Of note, PCP has been reported in elderly 
people without predisposing illnesses or risk factors [18,19].

Conclusions

It is essential to remember that HIV and the associated op-
portunistic infections can be very easily overlooked in the el-
derly. Taking a sexual history can be challenging, especially in 
the older population, but it should be performed. It must be 
remembered that aged people can get infected with HIV ear-
lier in life and remain in latent phase for up to 15 years with-
out specific symptoms. Doctors must be aware of the age shift 
in the population at risk for HIV infection.

The CDC recommends that all individuals aged 13–64 undergo 
HIV testing as part of regular medical care, regardless of risk 
factors, and persons with risk factors should be tested more 
frequently, at least yearly [20]. Although signed consent for 
HIV and pretest counseling are not requested, the test result 
is private in most states.
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