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Streptococcus intermedius lung abscess and empyema is a
chronic infectious process associated with a high morbidity and
mortality. It is typically seen in adults, and is considered a rare
disease process in the pediatric population. Our case describes
a 17 year old male presenting with 3 months of cough associ-
ated with later development of chest and back pain. He was later
found to have a severe empyema secondary to Streptococcus in-
termedius. This case underlines a rare diagnosis in the pediatric
population, as well as an association with smoking and vaping.
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A lthough it is not commonly seen in the world of pediatric
medicine, Streptococcus intermedius, has the potential to

cause high morbidity and mortality in all ages. Infection by Strep-
tococcus intermedius is known to cause abscess formation in mul-
tiple areas of the body, including the brain, liver, and lungs. As in
our case, the manifestation of this infection is quite insidious, in-
dicating the need for a high index of suspicion, especially in the
case of chronic cough. There is a significant amount of evidence
being introduced that indicates smoking as a precipitant for com-
mon lung parenchymal infections, but there has only been minimal
evidence specifically linking marijuana or vaping to Streptococcus
intermedius empyema.

Case report

Patient Information: Age: 17 years old. Gender: Male. Ethnic-
ity: Caucasian. Related Medical Problems: Chronic cough, short-
ness of breath, chest pain.

Objective. To discuss differential of chronic cough in an ado-
lescent male, etiology and pathophysiology of Streptococcus inter-
medius empyema and the relationship between smoking, vaping,
and empyema.

Case. 17-year-old Caucasian male with no significant past med-
ical history presented with chronic cough for 3 months. Patient had
multiple outpatient clinic visits with no improvement in his clinical
status. He had progressively worsening symptoms and newly de-
veloped back pain which prompted him to visit a local emergency
department. Chest imaging showed opacities and multifocal area of
fluid collection in the right lung with associated mediastinal shift to
the left (Figure 1A, 1B, and 1C). Patient was admitted to the pedi-
atric intensive care unit for further management.

Family history was non-contributory. Past social history was
negative for recent travel, animal exposure, sick contact, IV drug

use, but was positive for marijuana smoking, vaping, and incarcera-
tion a few months prior to presentation.

Bloodwork showed the following: WBC 20.2 x 109/L, 89.4%
segmented neutrophils, 4.8% lymphocytes, 5.8% monocytes; Na
131 mmol/L, K 3.5 mmol/L, Cl 99 mmol/L, CO2 22 mmol/L, BUN
14 mg/dL, Cr 0.67 mg/dL, Glucose 120 mg/dL, Ca 7.6 mg/dL, Total
protein 6.2 g/dL, Albumin 2.8 g/dL, Alkaline Phosphatase 91 U/L,
AST 35 U/L, ALT 20 U/L, Total bilirubin 0.4 mg/dL; procalcitonin
2.13 ng/mL, CRP 18.6 mg/dL; Blood culture negative.

Once admitted to the PICU, patient was started on empiric Van-
comycin and Ceftriaxone. Two chest tubes were placed in the two
largest areas of fluid collection on day 1. Pleural fluid analysis of
both samples showed total protein of 5.4 g/dL and 5.3 g/dL, glucose
<10 mg/dL for both, and LDH of 4620 U/L and 3626 U/L. Fluid
culture isolated pan-sensitive Streptococcus intermedius. Transtho-
racic echocardiogram, duplex ultrasound of the internal jugular
vein, MRA of carotid artery, were negative which effectively ruled
out any thrombosis of neck vasculature or endocarditis as a source of
infection. Vancomycin was discontinued, and patient was continued
on monotherapy with ceftriaxone. Total of 5 doses of tissue plas-
minogen activator 4 milligrams each were administered through the
chest tubes to lyse fibrin. Serial chest x-rays were performed which
showed progressive resolution of empyema (Figure 2A).

Chest tubes were removed on day 7. Patient was discharged
home to complete total 3 weeks course of appropriate antibacterial
therapy. Chest CT was performed 3 months after discharge showing
complete resolution (Figures 2B and 2C).

Of note, later studies which were unremarkable include Total
complement, serum immunoglobulins (IgM, IgG, and IgA), M. Tu-
berculosis sputum PCR and HIV antibody and antigen.

Discussion

Streptococcus intermedius is a gram positive, facultative aer-
obic, non-hemolytic coccus, which along with two other species
Streptococcus constellatus and anginosus forms Streptococcus
anginosus (Streptococcus milleri) group (1, 2). Streptococcus inter-
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medius is isolated most frequently from dental plaques, as it is part
of our normal oral, respiratory tract and gastrointestinal microflora.
It forms both rough and smooth colonies on Columbia agar; has
Sialidase, Fucosidase, Galactosidase enzymes, and uniquely fer-
ments both Raffinose and Mannitol (3). Additionally, it secretes
pore forming cytolysins, which are believed to play a role in abscess
formation and tissue destruction (4, 5). Despite being categorized

as normal microflora of the oral cavity, Streptococcus intermedius
is the most pathogenic agent of the Streptococcus anginosus group.
The reason for its high pathogenicity is its ability to produce mul-
tiple types of abscesses as a solitary agent, commonly in brain and
liver (3, 6, 7). A majority of these are deep organ abscesses which
may be more difficult to isolate due to accessibility (8).

 
A B C 

Figure 1. A: Right lung with significant density, without pneumothorax, B: loculated fluid collection anteriorly in right lung, left mediastinal
shift, C: loculated fluid collection noted posteriorly in right lung.
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Figure 2. A: Progressive resolution of fluid collection, B: complete resolution of fluid collection 3 months after discharge, C: complete
resolution of posterior fluid collection 3 months after discharge. .
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The majority of Streptococcus intermedius induced abscesses
were reported in the adult population, who tend to have pulmonary
infection and pleural effusion. The age became a reason for the
hypothesis that aspiration of oral secretion may be a significant
portion of the pathogenesis of S. intermedius infection (11). The
most common type of Streptococcus intermedius infection in the
pediatric population is a sinusitis (12), and it was presented that
hematogenous dissemination is the main mechanism in children.
This proposition was supported by the fact that in one third of cases
with Streptococcus intermedius abscesses, blood culture was found
to be positive (7, 12).

In spite of the progress made in healthcare today, morbidity and
mortality from this infection remains high (13). Aggravating factors
for increased mortality are: immunosuppression, diabetes mellitus,
malignancies (especially gastrointestinal tract cancers), antibiotic
use within 90-days and elder age (57 years ±14) (11, 14).

There are multiple etiologies and risk factors of Streptococcus
intermedius infection that one must consider, such as the following:

Aspiration as a mechanism of illness of our patient was ex-
cluded, considering that he is young and previously healthy without
neurological disorders, oropharyngeal disorders or dysmotility. In
addition, he denied alcohol use, and he had a negative urine screen.

Considering that Streptococcus intermedius is a part of the mi-
croflora of the mouth, detailed dental examination was performed.
He had normal dentition with no oral cavity lesions or injuries. Se-
ries of negative blood cultures made hematogenous dissemination
for our patient also unlikely.

Patient’s history included that he was incarcerated for about one
week for behavioral issues. With this in mind, Tuberculosis workup
was initiated, as empyema secondary to TB may occur. However,
negative Interferon Gamma Release Assay excluded Mycobacterial
infection. Patient’s past medical history was significant for his habit
to smoke marijuana and "vape". Review of the literature found
multiple cases of tobacco smoking associated pneumonia in ado-
lescents. It increases the risk of nasopharyngeal infection and pneu-
monia (OR 2.5 with CI 95%) (15).

There are multiple mechanisms leading to increase in suscep-
tibility to infection secondary to tobacco smoking including, but
not limited to, smoking induced physiological-structural changes,
increased bacterial pathogenicity, immune dysregulation, and va-
soactive dysregulation of organs by bioactive agents of smoke (15).

Our patient denied any cigarette smoking but had history of
marijuana use and vaping. There are case studies that suggest an as-
sociation of marijuana smoking, and "vaping" to multiple pleuropul-
monary infections (16, 17). Additionally, marijuana use has been
reported in the patient history in previous case reports of Strepto-
coccus intermedius pulmonary infection and mediastinal infection,
although there is not yet any established causation between cannabis
use and abscess formation from Streptococcus intermedius infec-
tions (18, 19).

Considering the details of our case, literature reviews, patient’s
past medical history and habits, clinical and laboratory findings,
there may be an association between this particular infection and
smoking marijuana and/or vaping which needs to be further re-
searched. Additionally, with persistent smoking, micro-aspiration
of saliva or components of the oropharynx may occur. One may in-
fer that this may also lead to Streptococcus intermedius pneumonia
with subsequent Empyema formation.

Conclusion.

In summation, our goal is to present Streptococcus intermedius
lung infection as a rare disease process in the pediatric population.
In our case, we have concluded that smoking marijuana and vaping
may be associated with Streptococcus intermedius pulmonary ab-
scess or empyema. Physicians should be aware of this association
and consider this in the differential for pediatric patients presenting
with an infectious process involving the respiratory tract as well as
history of marijuana smoking.
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