
Abstract 

Opportunistic infections caused by fungi and unusual bacteria
are predominantly encountered in the setting of immunosup-
pressed host. Co-infections with multiple such organisms can pose
multiple challenges even to the astute clinician from establishing
the diagnosis to drug interactions during treatment of such infec-
tions. We hereby present one such case of a triple opportunistic
infection in an immunocompetent host and the difficulties faced in
the therapeutic decision making. 

Case Report 

A 59-year-old gentleman who was a farmer with a back-
ground of hypertension and diabetes for 6 years, presented with
low grade fever, cough with expectoration of purulent sputum
and dyspnea for 15 days. There was no history of hemoptysis. He
had been treated with ceftriaxone, azithromycin and doxycycline
for 7 days elsewhere for the above symptoms and had been start-
ed on intravenous meropenem as there had been no response to
the initial antibiotic therapy. 

On admission, he was febrile, had tachypnea (respiratory rate of
32/min), tachycardia (heart rate – 124/min) and left infrascapular
crepitations. His blood investigations including complete
hemogram, renal and liver functions were within normal limits.
However, blood sugars were poorly controlled, ranging between
250-300mg/dl with a HbA1c of 12.8%. HIV serology was negative.

Chest radiogram showed inhomogeneous opacities in the right
midzone and left mid and lower zones with mild left pleural effu-
sion (Figure 1A). Thoracic ultrasound showed evidence of left
mild pleural effusion with shreds suggestive of an underlying con-
solidation. A diagnostic pleurocentesis was performed which
revealed a neutrophil predominant exudative fluid (cell count –
1397, N78L22; protein – 3.58 g/dl; glucose – 144 mg/dl).

Meropenem was continued pending culture reports and the
patient continued to be febrile. A CT chest was performed in view
of bilateral disease and sub-optimal response to antibiotics. It
showed multiple patchy areas of consolidation, reverse halo sign
(central ground glass surrounded by dense consolidation) in the
right middle lobe and lower lobe and cavitation in the left lower
lobe with mild left sided pleural effusion (Figure 2). His sputum
examination showed presence of aseptate fungal hyphae. A bron-
choscopy was done which revealed mucopurulent secretions in the
left lower lobe. Tissue biopsy could not be obtained as the patient
was very sick, thus only a broncho-alveolar lavage (BAL) was
performed and sent for microbiological investigations. Fungal
staining of the BAL fluid confirmed the presence of septate as
well as aseptate hyphae suggestive of dual infection with
Mucorales and Aspergillus species and BAL galactomannan level
was 2.35. On culture, the specimen grew both Aspergillus niger
and Nocardia species (Figure 3).

In view of the triple infection with aspergillus, mucor and
nocardia, he was started on intravenous liposomal amphotericin B
(LAMB), Co-trimoxazole and insulin therapy titrated to achieve
tight glycemic control. In view of the unusual triad of infective
organisms, a nitroblue tetrazolium test was done, which was pos-
itive suggestive of normal neutrophil oxidative function. 

The patient’s fever spikes subsided after 4 days, with sympto-
matic relief of cough and dyspnea over the next 2 weeks. Chest
radiograms repeated after 2 and 4 weeks showed ongoing signifi-
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cant radiological response with more than 80% resolution of opac-
ities at the end of 2 months of treatment (Figure 1B). After com-
pleting 3 g of cumulative dose of LAMB, he was started on oral
posaconazole. He developed hyperkalemia attributable to co-tri-
moxazole which was confirmed on re-challenging with the drug.
Hence, oral linezolid was started for nocardiosis. He was dis-
charged on oral posaconazole and linezolid along with human mix-
tard insulin.

Discussion

Recent times have witnessed an increase in the burden of
unusual opportunistic infections partly due to an increase in the ‘at
risk’ population. This is secondary to the global increase in people
living with HIV-AIDS, advances in the medical care of patients
with malignancies, increase in the number of transplants, indis-
criminate use of antibiotics in critical care and increasing use of
immunosuppressants and steroids [1]. 

Nocardiosis, aspergillosis and mucormycosis share many com-
mon attributes. All the organisms occur ubiquitously in the envi-
ronment and reach the lungs through inhalational route. All of
them present with non-specific symptoms, making the diagnosis a
real challenge even to the astute clinician. Traditionally, hemato-
logical malignancies, post-transplant status, neutropenia, congeni-
tal and acquired immunodeficiency, steroid therapy and use of
other immunosuppressants have been identified as risk factors [1].
However, diabetes mellitus (DM) is also being increasingly report-
ed as a predisposing condition for the three above mentioned infec-
tions. With an estimated prevalence of DM of 7.3% and a predicted
increase in prevalence among the rural and lower socioeconomic
strata [2], DM will soon outnumber all other risk factors for oppor-

tunistic infections in India. Apart from the traditionally known
microvascular and macrovascular complications, DM is known to
impact the immune system in various ways. Some of the mecha-
nisms studied include, decrease in the production of inflammatory
cytokines and complements required for opsonization and phago-
cytosis, impairment of chemotaxis and oxidative function of mono
and polymorphonuclear leucocytes and deficient proliferation of
CD4 cells and their response to antigens [3]. 

DM is a predominant risk factor for mucormycosis in Asians
when compared to the Western literature where hematological
malignancies and transplants are the major risk factors [4,5]. In
addition to the phagocyte dysfunction enumerated earlier, acidic
pH in ketoacidosis increases the availability of free iron essential
for cell growth and development, thus enhancing the virulence of
mucor in DM [6]. Chronic lung diseases and DM are among the
risk factors reported for nocardiosis [7]. Similarly, DM, hepatic
dysfunction and critical illness are being identified as emerging
risk factors for invasive pulmonary aspergillosis (IPA) [8]. With all
the evidence discussed above, it is about time that DM is also
included in the list of predisposing host factors to diagnose proba-
ble invasive fungal diseases [9].

The radiological presentation of both mucormycosis and IPA
can vary from single to multiple nodules which can be cavitating,
consolidation, halo or reverse halo sign. A bird’s nest appearance
of irregular, intersecting areas of stranding and irregular lines pres-
ent within area of ground glass opacity can also be seen in patients
with invasive fungal infection (more common in mucormycosis)
[10]. Pulmonary nocardiosis can also present with consolidation,
lung mass or nodules with cavitation and pleural effusion [7]. In
our patient also, the presence of reversed halo sign prompted fur-
ther investigation for an opportunistic infection. 

As clinical and radiological features of multiple co-infections
are non-specific, a high index of suspicion is required for early
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Figure 1. Chest radiograph. A) Right midzone and left mid and lower zone inhomogeneous opacities with blunting of left cardiophrenic
angle. B) After 2.5g of LAMB, partial resolution with residual cavity in right midzone.
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Figure 2. CT chest showing left upper lobe nodules, right middle lobe consolidation with reversed halo sign. Left lower lobe necrotizing
consolidation with left pleural effusion.

Figure 3. A) Modified Ziehl Neelsen stain (100x): thin beaded branching acid fast bacilli suggestive of Nocardia species. B) KOH, cal-
cofluor stain (10x): both broad, aseptate fungal hyphae (left) and septate fungal hyphae (right)
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diagnosis and prompt therapy. Although guidelines for diagnosis
require demonstration of the mold in tissue [9], obtaining tissue
either by biopsy or following resection of the infected tissue may
be challenging in patients who may be poor surgical candidates or
too sick for biopsies. Hence, the diagnosis of proven fungal infec-
tion is difficult to obtain. 

Only a few cases of co-infection of aspergillus, mucor and
nocardia have been reported predominantly in transplant recipients
and hematological malignancies. To our knowledge till date only
one case of a triple infection of pulmonary aspergillosis with
mucormycosis and pulmonary nocardiosis has been reported in the
literature [11]. Early diagnosis and prompt therapy are the key to
improve outcome in these infections, all of which carry a very high
mortality rate. Co-infections also pose a therapeutic challenge with
respect to drug interactions and side effect profiles. Voriconazole
being the first choice for aspergillus and LAMB for mucor, LAMB
was chosen in our patient as it is an accepted alternative for
aspergillosis as well [12,13]. Combination therapy with LAMB
and voriconazole is controversial. An antagonistic effect is postu-
lated based on competitive binding – azoles inhibit the synthesis of
ergosterol essential for the action of polyenes thus rendering them
ineffective. However, a concentration dependent synergistic action
based on the dose of azoles used has also been reported [14].
Though anecdotal case reports and pharmacokinetic models have
demonstrated better outcomes with the combination, some studies
have shown voriconazole and amphotericin to be the least effective
combination [15,16]. In view of the controversies, the combination
of azoles and polyenes are not recommended [14]. After 3 g of
LAMB, our patient family expressed financial difficulties in con-
tinuing hospital stay. Hence posaconazole, which is active against
both the fungi was started. 

In addition to the above, was the challenge of treating nocar-
diosis. Our patient developed hyperkalemia secondary to co-tri-
moxazole therapy and was thus started on linezolid as it has a
broader coverage for all nocardia species [17]. Following this he
developed anemia which was attributed to linezolid which was
replaced with minocycline. After 3 months of treatment, he is
doing well continuing posaconazole and minocycline. 

Learning points

Patients with only diabetes mellitus and no other immunosup-
pression can have serious concurrent infections with multiple
opportunistic organisms.

Radiological signs like halo sign and reversed halo/ bird nest
sign on CT can help suspect invasive fungal infections.

A high index of suspicion is imperative for early diagnosis and
prompt therapy in such patients to reduce mortality and improve
outcome. 

Treating co-infections with multiple antibiotics can be chal-
lenging due to multiple drug interactions and side effects which
need to be closely monitored. 
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