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Summary
Concurrent Pneumocystis jirovecii (PJ) and pulmonary 
histoplasmosis (PHP) are rare in a single HIV individual. 
We present a challenging case of concomitant PJ and 
PHP in a young HIV individual. A 44-year-old man 
presented to the emergency department with progressive 
pulmonary symptoms. He was hypoxic with bilateral 
pulmonary opacities on chest radiograph. CT of the 
chest showed a geographical pattern of ground-glass 
attenuation. He started receiving intravenous antibiotics 
in addition to oral Bactrim for suspected PJ. He also 
began receiving itraconazole, given suspected PHP with 
recent bat-droppings exposure. HIV test was positive, 
though history was negative; the CD4 count was 5 cells/
mm3. Later, he developed respiratory failure without 
clinical improvement. First bronchoalveolar lavage (BAL) 
failed to confirm opportunistic pathogens. Repeat BAL 
revealed PJ but no Histoplasma. Histoplasma antigens 
were positive, confirming histoplasmosis. The patient died 
despite aggressive treatment with intravenous Bactrim 
and amphotericin B.

Background
AIDS is a disease of diverse opportunistic infec-
tions (OIs). These OIs cause significant disease 
burden in HIV-positive individuals. In the modern 
era, HIV-related outcomes in terms of mortality 
and morbidity seem to be improving. However, 
such OIs still occur despite the widespread use of 
antiretroviral therapy (ART).1 Of these OIs, patho-
gens of pulmonary concern include Pneumocystis 
jirovecii  (PJ), Mycobacterium tuberculosis, Histo-
plasma capsulatum, Blastomyces dermatitidis and 
Coccidioides immitis among others.2 Apart from 
a single OI, the concurrence of these infections is 
possible, especially among individuals who remain 
HIV undetected for a considerable amount of time 
and hence fail to receive ART or their respective 
chemoprophylaxis. As there are several OIs, their 
combinations could be diverse in case of multiple 
concurrent infections. One such example includes 
synchronous PJ and pulmonary histoplasmosis 
(PHP) in a single HIV  individual. Based on the 
literature search and our clinical experience, 
these concurrent pulmonary infections are highly 
uncommon,3 4 portend a serious life threat and 
hence imply a grave prognosis. We present a chal-
lenging case of an undiagnosed HIV  patient who 
presented with progressive pulmonary symptoms 
and had concurrent PJ and PHP.

Case presentation
A 44-year-old man came to the emergency depart-
ment (ED) with a 2-week history of progressive 
fatigue, dyspnoea and generalised weakness. One 
week before admission, he developed intermit-
tent high-grade fever, rigors, chills and watery 
diarrhoea followed by progressive dyspnoea, both 
at rest and exertion, and worse when supine. His 
diarrhoea had resolved; however, his dyspnoea 
was worsening. He had been checking his oxygen 
saturation (SpO2) at home using his mother's pulse 
oximeter which revealed occasional readings as low 
as 86%, mainly when supine. He denied skin rash, 
oral thrush, lymphadenopathy (LAD), produc-
tive cough, odynophagia, headache, or visual or 
memory problems. He visited an urgent care clinic 
and was given intravenous steroids and discharged 
with oral levofloxacin for bacterial pneumonia 
(PNA); he returned after 5 days, again received 
intravenous steroids and was discharged on amox-
icillin. However, his condition continued to dete-
riorate, and he came to the ED for further medical 
management. He denied a history of HIV, sexually 
transmitted disease, intravenous drug use and blood 
transfusions. He denied same-sex or promiscuous 
behaviour and had no travel to Midwestern states. 
He was working as a construction worker in Mich-
igan and had no health issues or prior hospital-
isations. He was a heavy drinker but reported no 
vomiting or possible aspirations.

On physical examination, he appeared well built 
without signs of distress. Vitals included blood 
pressure 131/85, pulse 86/min, respiratory rate 
21/min, SpO2 92% on 5 L/min per nasal cannula, 
temp 97.7°F. Oral cavity was negative for thrush, 
and there was no cervical, axillary or inguinal LAD. 
No signs of fluid overload were present, including 
jugular venous distension. The skin had no rash or 
track marks of intravenous drug abuse. There was 
no hepatosplenomegaly, and cardiac examination 
was unremarkable. He had decreased breath sounds 
on lung auscultation but no crackles or rhonchi.

Investigations
Laboratory  tests showed a white cell count of 
3.4×109/L (4.5–11.0), absolute lymphocyte count 
of 0.6×103/uL (1.2–3.4) and lactate dehydro-
genase (LDH) of 117 U/L (100–125). Arterial 
blood gases, performed while the patient was on a 
non-rebreather mask, showed a pH of 7.50, pCO2 
of 26.4 mm Hg, pO2 of 56.7 mm Hg and HCO3 
of 18.9 mmol/L. Blood and sputum cultures were 
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performed, and HIV test was ordered. Chest radiograph showed 
bilateral lower lobes hazy ground-glass opacities (figure  1). 
Thoracic CT with contrast (figure 2) showed a striking geograph-
ical pattern in upper and middle lung fields demonstrated by the 
foci of ground-glass attenuation along with well-defined foci of 

apparent lung sparing. Also, there were bilateral lower lobe infil-
trates but no LAD.

Differential diagnosis
Because of no known history of HIV and the absence of high-risk 
sexual behaviour, the patient was started on intravenous ceftri-
axone and azithromycin to cover for common respiratory patho-
gens, given the presumptive diagnosis of community-acquired 
PNA. However, there was a strong suspicion of PJ due to the 
presence of ground-glass pattern on patient’s chest imaging in 
the presence of hypoxia. In this context, the patient was started 
on oral Bactrim; however, intravenous Bactrim was deferred. On 
interval history, the patient reported visiting an old, dusty barn 
which had a massive pile of bat droppings, guiding to the suspi-
cion of PHP as one of the possibilities. Therefore, he was started 
on oral itraconazole (ITCZ) 200 mg two times a day for 3 days 
followed by 200 mg once a  day. Extracerebral toxoplasmosis 
(pulmonary), though uncommon, can also present with fever 
and dyspnoea in an immunocompromised individual. Further-
more, it can show reticulonodular infiltrates or nodular opaci-
ties on chest imaging, but that was not the case in our patient.5 
Other important differentials included Legionnaires' disease, 
mycoplasma PNA and atypical viral PNA. Other than infections, 
based on chest imaging, cardiac dysfunction including congestive 
heart failure was another differential. However, the patient had 
no cardiac risk factors, and the echocardiogram was normal.

Treatment
Regarding differential-based testing, workup for Legionella 
(urine antigen, sputum culture), Mycoplasma (IgM and IgG), 
Toxoplasma (IgM and IgG) was negative. As an immune defi-
ciency workup, HIV was positive for HIVAB24 and HIV-1 
Ab, and the CD4 count was extremely low, 5 (481–1793 cells/
mm3). In the interim, the patient continued a downward course, 
making OIs higher on the differential list. For that reason, oral 
Bactrim was switched to intravenous Bactrim at 15 mg/kg once 
a day along with prednisone 40 mg two times a day (21-day 
oral regimen with tapering dosage6) given the possibility of PJ 
pneumonia (PJP). Regarding PHP, ITCZ was continued while 
awaiting Histoplasma workup (urine/serum antigen, antibodies). 
On the contrary, he continued a downhill course, prompting 
the need for a definite diagnosis as early as possible. Given this 
fact, a bronchoalveolar lavage (BAL) was performed on the third 
day of admission; however,  it failed to yield an optimal spec-
imen. On the other hand, the patient required intubation and 
mechanical ventilation on the fourth day of admission. As the 
microbiological evidence is the conventional method of detec-
tion in these OIs, a repeat BAL was attempted on the second 
day of intubation which revealed organisms, morphologically 
consistent with PJ (figure  3); however, H. capsulatum could 
not be confirmed. Transbronchial biopsy (TBB) could not be 
performed as there were no pulmonary masses or LAD. A viral 
panel PCR, performed on bronchial washings, was negative for 
common viral pathogens, including herpes simplex type 1 and 
2, cytomegalovirus, adenovirus, enterovirus, influenza A and B, 
respiratory syncytial virus, rhinovirus, and parainfluenza type 
1, 2 and 3. Though there is evidence regarding the usefulness 
of molecular testing like multiplex real-time PCR in opportu-
nistic coinfections, the clinical experience with such testing is 
still limited. Moreover, unavailability of these tests in usual clin-
ical settings is another potentially limiting factor.7 Therefore, a 
multiplex real-time PCR could not be performed in our patient. 
However, urine and serum Histoplasma antigens were positive, 

Figure 1  Chest radiograph showed bilateral lower lobes hazy ground-
glass opacities.

Figure 2  CT chest with contrast showing a striking geographical 
pattern in upper and middle lung fields demonstrated by the foci of 
ground-glass attenuation along with well-defined foci of apparent 
lung sparing. Also, there are bilateral lower lobe infiltrates but no 
lymphadenopathy.
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providing the evidence for PHP on day 7. ITCZ was switched 
to intravenous amphotericin B with a dose of 3 mg/kg/day as 
induction therapy for severe histoplasmosis (HP). Antibiotics 
were changed to intravenous cefepime to broaden the coverage 
as his condition was deteriorating; treatment with Bactrim and 
amphotericin B was continued.

Outcome and follow-up
The patient continued to decline, whereas multiple blood and 
sputum cultures remained negative, providing no additional 
evidence for his profound deterioration. On day 11, he devel-
oped ventilator-associated PNA and was started on vancomycin, 
levofloxacin and piperacillin/tazobactam after discontinuing 
cefepime, whereas Bactrim and amphotericin B were continued, 
though the patient continued to worsen. Despite this treatment, 
he developed refractory illness and died on the 15th day of 
admission.

Discussion
Patients who are HIV seropositive can acquire various dual and 
triple OIs. Focusing on HIV, individuals at substantial risk of 
developing OIs include those who (1) have a delayed healthcare 
access, (2) exhibit ART resistance, (3) have a lack of prophylaxis 
when required and (4) show an inadequate drug adherence.1

As with a single OI, the risk of multiple OIs increases as the CD4 
count decreases, as in our patient. Though the improved health-
care and availability of ART have resulted in a significant decline 
in mortality and morbidity, the occurrence of OIs is possible due 
to several individual, socioeconomic and geography-related risk 
factors. On the same note, the pattern of OIs may vary based on 
these risk factors and hence needs a due consideration. Like other 
OIs, the actual incidence of concurrent PHP and PJP is unknown. 
To our knowledge, their concurrence in HIV/AIDS is rare and 
offers a unique clinical challenge when encountered. The report 
of Almeida-Silva et al involved the concurrence of multiple OIs 
in a single HIV  individual, with a CD4 count of 20 cells/mm3. 
The patient presented with tachypnoea and hypoxaemia and was 
concurrently diagnosed with PJP (by direct immunofluorescence of 
induced sputum), cryptococcosis (positive India ink preparation of 

cerebrospinal fluid and positive respiratory culture on Sabouraud 
agar) and M. tuberculosis (mycobacterial growth culture medium). 
After few months of treatment, he returned with intermittent fever, 
pancytopenia and hepatosplenomegaly. At that time, the induced 
sputum and histopathology of bone marrow revealed a positive H. 
capsulatum. Concurrent PJP and HP were further confirmed with 
a nested PCR.8 This case demonstrates the diagnosing of multiple 
OIs in a highly straightforward manner and hence offers no diag-
nostic challenges. Another report of Tschudy and Michail involved 
this rare combination of PJP and HP in a non-HIV, immunocompro-
mised child with infliximab-treated Crohn’s disease. The presence 
of concurrent infections was successfully confirmed with conven-
tional microbiological testing9 but the examples of such cases are 
unusual; moreover, the gravity of such illnesses might be under-
mined, and hence the concomitance of infections might go unde-
tected. Apart from these sporadic cases, our literature search failed 
to reveal cases suffering from concomitant PJP and PHP. However, 
few reports may provide insight into the concurrence rate of these 
infections. Baughman et al performed BAL in 894 patients with 
HIV to establish the causes of non-specific pulmonary symptoms.3 
The resulting data revealed a wide-ranging infectious aetiology, 
including single and multiple OIs. Consistent with other studies, 
PJ was the single most common infectious pathogen, accounting 
for 47% of cases. A concurrent fungal pathogen (in addition to PJ) 
existed in only 1% of these cases. Of them, concomitant HP and 
PJ resulted in only five pulmonary cases, spanning over a period 
of 7 years.3 In another report, Johnson et al studied 48 pulmonary 
cases with disseminated HP, as the first AIDS presentation from 
1983 to 1987.4 A concurrent PJ infection was detected in two HP 
cases in this period.4 The findings of both Baughman et al and 
Johnson et al are somewhat similar, depicting 2–5 cases over 5–7 
years. It should also be noted that both these reports belong to an 
early HIV era and therefore fail to demonstrate a current concur-
rence rate. To our understanding, this coinfection is not typical, so 
it might be overlooked or might not be treated aggressively, there-
fore delay in treatment and subsequent poor outcomes.

As of clinical experience with our patient, the concurrent OIs 
should be of the high clinical suspicion, especially among individ-
uals with profound deterioration and risky clinical profile. In our 
patient, a high-risk sexual behaviour could not be ascertained, and 
concurrent OIs could not be anticipated until late in the disease 
course. Given this, individuals of special concern may include 
those (1) with unknown HIV status, (2) not on ART, (3) not on 
prophylaxis and (4) low CD4 count. For instance, in our patient, 
the concomitant PHP and PJP might have led to an overwhelming 
infection because of deficient cellular immunity, low clinical suspi-
cion and delayed aggressive therapy. Though a portion of such 
cases with an inadequate treatment response could have a third 
or fourth concomitant pathogen,8 we retrieved no additional 
pathogen despite multiple cultures.

Regarding concomitant PJP and PHP, the clinical picture could be 
misleading as both can present with fever, dyspnoea and non-pro-
ductive cough in the clinical milieu of advanced immunosuppres-
sion. Generally, PJP is of prime concern in patients with newly 
diagnosed HIV with CD4 <200 cells/mm3. However, such presen-
tations in Histoplasma endemic region should trigger HP as one 
of the leading differentials. Another clue, in such circumstances, 
would be of potential Histoplasma exposure though the evidence 
of such exposures does not exclude the presence of concomitant 
PJ infection. Features suggestive of HP, different from PJP, might 
include LAD, hepatosplenomegaly and mucosal or oral ulcerations, 
again not helpful in concomitant OIs. On chest radiograph, PJP 
presents with diffuse pulmonary infiltrates. These findings are 
non-specific and bring a lengthy list of differentials, including PHP 

Figure 3  Bronchial washings smear stained with Gomori 
methenamine silver stain showing a small group of typical small-sized 
(4–6 microns) Pneumocystis organisms with rounded to cup-shaped 
(crushed ping-pong ball) morphology.
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and community-acquired PNA. Though high-resolution CT reveals 
more specific findings of patchy or nodular ground-glass attenuation 
as in our patient, the differential of this pattern is broad, including 
hypersensitivity pneumonitis. Radiologically, PHP may present 
with pulmonary nodules, masses, hilar or mediastinal LAD, and 
cavitation.10 None of them was present in our patient. Biochemi-
cally, elevated LDH is non-specific and could be present in both PJP 
and HP; levels more than 600 IU/L are suggestive more of PJP than 
of HP.11 In case of presumptive PJP, 1–3-beta-D-glucan (fungal cell 
wall component) is helpful, if available.12 However, 1–3-beta-D-
glucan is elevated in HP as well13 and might be of less importance in 
multiple coinfections. In our patient, 1–3-beta-D-glucan could not 
be performed due to its unavailability, however was of less signifi-
cance even if performed. In cases with such a huge clinical and labo-
ratory overlap, microbial identification testing becomes extremely 
important. Testing on induced sputum might be the first non-inva-
sive approach towards this detection and can identify both HP and 
PJ on microscopy and cultures. Other non-invasive testing targeted 
at PHP alone includes Histoplasma (serum/urine) antigens and anti-
bodies (via immunodiffusion or complement fixation testing). In 
few pulmonary cases, Histoplasma antigens or antibodies could be 
absent, and diagnosis can be missed.14 Of note, the detection rate of 
antigen is higher in disseminated cases than in pulmonary. Further-
more, serology might be negative at the beginning of infection and 
require months before becoming positive. Histoplasma yeast can 
be seen in peripheral smear and bone-marrow histopathology in 
disseminated Histoplasma infection.

When the diagnosis is crucial, and concomitant infections are 
suspected, BAL with or without TBB via bronchoscopy will be the 
most beneficial test as it can detect concomitant OIs. BAL fluid 
can be used for microscopy and culture in addition to Histoplasma 
antigens. When combined with TBB, false negative (FN) rates of 
BAL become fewer, and their combined sensitivity could be as high 
as 100%.15 One study reported seven cases (two with PJP, one with 
HP and four with Mycobacterium avium-intracellulare) that were 
not detected on the first bronchoscopic examination.15 Two PJP 
cases, not initially detected on BAL (first case) and TBB (second 
case), were detected on open lung biopsy and repeat TBB, respec-
tively. None of the PJP cases was missed when both BAL and TBB 
were combined. Regarding HP, this case was missed on TBB and 
later detected on open lung biopsy. Thus, FN cases might require 
either a repeat BAL with or without TBB or even more invasive 
testing such  as open lung biopsy. Though TBB can increase the 
diagnostic yield for such pathogens, the addition of TBB could 
be challenging in high-risk patients due to the greater chances of 
complications. If we had to perform TBB in our patient, there was 
a significant risk of complications (9% risk of pneumothorax, 5.9% 
risk of tube thoracostomy).15 Patients with higher than usual risk of 
complications are those with mechanical ventilation, acute respi-
ratory distress syndrome (ARDS) and bleeding tendency. Though 
there is no easy road to definite diagnosis-making in complicated 
patients, the confirmation of diagnosis is important and could be 
life-saving. Recently, there is a proposed role of multiplex real-
time PCR on biological secretions as it can detect concomitant OIs 
in a highly efficient manner7; however, the experience with such 
testing is limited.

The treatment with concomitant OIs should be the same as 
with individual OIs. The anti-PJ drug is warranted when PJP 
is suspected; the role of systemic steroids is adjuvant in moder-
ate-to-severe cases. Mild-to-moderate cases of PHP might be 
managed with oral ITCZ. However, patients with hypoxaemia and 
ARDS require amphotericin B.

Retrospectively, our patient could have been saved by an early 
HIV screening and subsequent empiric therapy, including anti-PJ 

and antihistoplasma agents, but this had required a high clinical 
suspicion and a close clinical follow-up. Furthermore, the patient 
had not responded to the outpatient antibiotic treatment and was 
critically sick with hypoxia at the beginning of hospitalisation; this 
denotes a progressive pulmonary infection in the absence of appro-
priate treatment. Given this context, it can be proposed that OI-re-
lated hypoxia is of crucial concern especially among individuals 
(1) with absence of chronic cardiopulmonary pathology, (2) who 
are young and (3) fail to respond to empiric antibiotic therapy. 
Such patients should undergo a definite testing as soon as possible. 
After establishing a single cause of pulmonary infection, testing 
should focus on the detection of coexistent opportunistic patho-
gens, particularly among those with ongoing clinical deterioration. 
Sophisticated testing like a multiplex real-time PCR can be helpful, 
if available. The experience with our patient implies an aggressive 
approach from the beginning. However, the ultimate prognosis 
seems to be poor.

Learning points

►► Pulmonary histoplasmosis concomitant with Pneumocystis 
jirovecii  pneumonia is rare and offers a unique diagnostic 
challenge when encountered.

►► Concomitant opportunistic infections cause a perplexed 
clinical picture, warranting an urgent diagnostic testing in 
high-risk patients.

►► Poor treatment response to a single treatment agent should 
raise the suspicion for a possible concomitant pathogen.

►► Bronchoalveolar lavage and transbronchial biopsy could be 
the only viable solution for confirmation of such diagnoses.

►► Presumptive diagnosis should follow an aggressive treatment 
strategy in patients with a grave clinical picture.

►► The prognosis remains poor despite aggressive therapy.
►► Early diagnosis, high suspicion and a low threshold for the 
initiation of empiric treatment are essential to saving lives in 
such critically ill patients.
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