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Background: Bacterial pneumonia caused by Streptococcus pneumoniae continues to be one of the most common medical conditions
in the pediatric population under 5 years of age, sometimes requiring prolonged hospitalizations and high costs. The time period (3 to 7
days) from the collection of biological samples (ie nasal exudate, pharyngeal exudate, sputum, blood culture and various secretions) to
the arrival of the results has been a much discussed issue. Thus, the use of a rapid diagnostic test for Streptococcus pneumoniae urinary
antigen, which is easy to use, may lead after the result is known to a targeted therapeutic management and thus to a favorable
prognosis of the disease for the patient.

Methods: This case report presents the case of a 4 years and 5 months old patient diagnosed with invasive pneumococcal-associated
pneumococcal infection in the context of SARS-COV?2 infection.

Results: The clinical course was slowly favorable with complications that required a long hospitalization.

Conclusion: In conclusion, some rapid diagnostic techniques, clinician judgment and some prevention methods, such as vaccination,
can improve a patient’s quality of life. One prospect for the future would be the development of new vaccines covering other
aggressive Streptococcus pneumoniae serotypes.
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Introduction
Streptococcus pneumoniae is a human-specific pathogen that normally colonizes the rhinopharynx. It is primarily responsible for
invasive infections, namely community-acquired pneumonia, acute otitis, bacteremia, and meningitis among the pediatric
population in combination with certain risk factors. There are certain prone categories that have an increased risk of developing
invasive pneumococcal disease: small age, artificial food in the first year of life, immunosuppressed patients, low birth weight,
low vaccination rate, and social group.' The determination of the Urinary Antigen of Streptococcus pneumoniae and Legionella
pneumophila may be a diagnostic test for this entity, as it is accessible, non-invasive, and rapid, generating a result that may
influence the therapeutic decision in favor of the patient.>

Adopting the pneumococcal conjugated vaccine (PCV) in national programs for immunization was an effective
measure in terms of the incidence of invasive infections in children and in terms of hospitalization costs. This project
should continue in low- and middle-income countries too, where access is still limited.*” The increased mortality and
morbidity rate continues to be high in the least developed countries: India, Nigeria, Pakistan and the Democratic
Republic of Congo.’
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Case Presentation

To analyze the importance of the immunochromatographic urinary test for the detection of Streptococcus pneumonia
antigen, we shall present the case of a patient aged 4 years and 5 months, living in the city, hospitalized in the “Sf. Ioan”
Emergency Clinical Hospital for children in Galati for respiratory symptoms — fever, productive cough, and chest pain
that started a week before coming to the hospital. She received at-home antibiotic treatment with macrolides and
symptomatic treatment without relief of the symptoms. The patient did not have a significant pathological history, no
previous hospitalization, and she had the complete immunization schedule under the National Program. It is worth
mentioning that the National Immunization Schedule did not include at that time the pneumococcal vaccine, which had
been recently introduced and applicable at the level of our country since August 2017.

The clinical examination revealed that the patient came in with a mediocre health condition, afebrile, pale, facies
showing suffering, polyp dyspnea, intercostal and subcostal retraction, prolonged slow expiration, SpO2 = 93% in
atmospheric air, pulmonary auscultation — bilateral crackles, tachycardia, digestive balance, no signs of meningeal
irritation.

As for the lab tests, we mention an important neutrophilic leukocytosis, marked inflammatory syndrome (including
high procalcitonin and interleukin 6 far above the normal values), normocytic normochromic anemia, coagulation
disorders, and hepatic cytolysis syndrome. Additionally, due to the present Pandemic Covid-19 situation, the patient
was RT-PCR tested for SARS-COV2, and the result was positive. (Table 1)

Serial chest X-rays were performed to show the progress. The chest X-ray at the time of hospitalization showed
a medium opacity, imprecisely delimited, right paracardiac and accentuation of bilateral infrahilar interstice. (Figure 1)

Initially, broad-spectrum antibiotic therapy (3rd generation Cephalosporins and aminoglycoside) was applied, corti-
cotherapy, oxygen therapy, bronchodilator, loop diuretic, human immunoglobulin and infusions for hydro-electrolyte and

acid-basic rebalancing. The patient’s clinical course remained average in the clinical evolution, with a septic condition,

Table | The Table Highlights the Main Results of Laboratory Tests in the
Morning from Hospitalization to Discharge

On admission | In progress | On discharge

Proteina C reactiva (mg/dl) | 8,52 7,48 0,55
VSH (mm/h) 106 125 46
Fibrinogen (mg/dl) 763 499 300
Quantitative D-Dimer 12,56 13,56 1,2
Leukocytes 22.080 19,790 8.230
Neutrophil % 13,88 78,19 47,63
Lymphocytes % 6,54 16,18 43,46
Monocyte % 1,23 4,45 5,97
Eosinophil % 0,10 0,43 1,31
Basophil % 1,50 0,75 1,63
Hemoglobin (b g/dl) 9,04 8,83 10,99
Hematocrit % 26,6 26,7 333
Thrombocyte 806.000 646,000 616.500
TGO (U/L) 60 38 35
TGP (U/L) 53 35 13
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Figure | Initial X-ray at the time of hospitalization shows right pneumonia.

persistence of fever and respiratory symptomatology, and from a paraclinical and imaging point of view with increasing
inflammatory syndrome and with a change in the X-ray, with right pleuresy associated. (Figure 2)

Imaging investigations were completed with a native CT (computed tomography) scan and with the non-ionic contrast
agents that highlighted pulmonary consolidation in the lower right lobe with pneumatoceles and small rear basal
abscesses, pulmonary empyema in small amounts, and a few consolidation opaque areas in the lower left lobe. (Figure 3)

Figure 2 Chest X-ray in evolution with right pleurisy.

Figure 3 CT Chest region- Right lower lobe pneumonia with pneumatocele and small abscesses, pulmonary empyema.
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It was decided to take the Streptococcus pneumonia/Legionella pneumophila antigen test on the urine sample. It
showed a positive result for Strepfococcus pneumoniae. It is worth mentioning that the test was collected on the 7th day
of hospitalization and under the already initiated antibiotic therapy. Among the pathologically significant cultures, we had
the following: nasal discharge analysis - Streptococcus pneumoniae present, Laryngeal-tracheal secretion - Streptococcus
pneumoniae present with antibiotic sensitivity in Levofloxacin, Linezolid, Vancomycin, Moxifloxacin, and Tetracycline.
Another aspect is the resistance of this pneumococcus to the following: Clindamycin, Cotrimoxazole, and all classes of
Cephalosporins. A blood culture (aerobic) was collected and the result was negative.

Therefore, it was imperative to change the therapeutic management according to the evolution in the clinical and
paraclinical dynamics, but also according to the identified pathogenic agent, namely Streptococcus pneumoniae. The
following treatment scheme was established: Linezolid and Vancomycin for 21 days with associated symptomatic and
supportive medication. Subsequently, in the dynamics following the initiation of this treatment, the clinical evolution of
the patient began to be slowly favorable with the gradual decrease in biological laboratory samples until reaching normal
ranges. The X-ray image also showed at the time of discharge an accentuated pulmonary interstitium in the hilar and
infrahilar regions predominantly on the right side, and the above-described changes disappeared. As for the co-infection
associated with SARS-COV2, the patient has benefited from isolation measures during hospitalization and adequate
supportive medication. On discharge, the patient was in good condition, afebrile, with the recommendation not to attend
social groups for a period and to return periodically to medical check-ups, to be examined.

Discussions

Streptococcus pneumoniae is a pathogenic agent commonly found in pediatric pathology, still being responsible for 80%
of bacterial pneumonia in the US and Europe, especially in small ages.” Streptococcus pneumoniae is part of the
nasopharyngeal commensal microflora, and this is a mandatory condition for the further development of pneumococcal
invasive diseases. Nasopharyngeal colonization is usually asymptomatic.® Ventilation was an effective preventive method
against invasive infections determined by Streptococcus pneumoniae. The first pneumococcal vaccine was authorized in
the United States in 1977, and the first conjugated pneumococcal vaccine was only authorized in 2000, and in Europe in
2009.° In Romania, vaccination with the 13-valent pneumococcal conjugated vaccine has been included in the national
schedule since August 2017.'*!"!

Although Streptococcus pneumoniae and coronaviruses cause invasive respiratory tract infections in children,
especially during co-infection, the incidence and the dynamics of systemic dissemination are due to the bacterial
strain. The mechanisms that lead to bacterial-viral co-pathogenesis are diverse and complex, resulting in abnormal
immune responses, thus increasing the adhesion and invasion of bacteria. Due to this viral-bacterial association, there
has been an increase in the use of large-scale antibiotics that will increase antimicrobial resistance worldwide. Thus,
a method of preventing this situation may be the continuation of the National Pneumococcal Vaccination Program, and
not only, but other types of vaccine (flu, coronavirus) may also be included herein, which can substantially reduce the
socioeconomic implications of the co-infection. The current information on bacterial infections in COVID-19 patients
is still limited, hence identifying and tracking such cases can bring many benefits in terms of diagnostic and
therapeutic management.'?

In the previously exposed case, the clinician’s decision to determine the Streptococcus pneumoniae antigen from the
urine sample until the arrival of the cultures in biological samples was the key to unraveling the case, modifying the
entire therapeutic scheme for a final favorable prognosis. It is true that the clinical and paraclinical evolution, by the rise
of complications, has been greatly aggravated by certain pre-existing conditions patient-related (unvaccinated) but also
by association with other viral infections, in our case SARS-COV2. Thus, a correct and prompt diagnosis can greatly
reduce the evolution of the disease and implicitly prevent complications. An essential aspect of medical practice is the
determination of common pneumonia etiology both in ambulatory pediatric patients but also in hospitalized patients, by
including a non-invasive diagnostic protocol using the detection of Streptococcus Pneumonia and Legionella pneumo-
phila from urine samples when there is clinical suspicion for this pathology. This immunochromatographic technique for

qualitative-simultaneous detection of Streptococcus pneumoniae and Legionella pneumophila serogroup 1 in urine
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samples should be seen as a complementary diagnostic method and not as an alternative to the detriment of other
microbiology tests.'> '3

There are, however, controversial opinions and studies related to this diagnostic test, which state that its routine
implementation in hospitalized patients with common pneumonia would not bring benefits because of its association with
the higher risk of clinical recurrence. This fact was highlighted in a prospective study carried out in Spain, and Catalonia
by the Department of Internal Medicine in the University Hospital. Thus, the decision to use this test lies with the
clinician depending on clinical, paraclinical, and epidemiological elements.'®

Identification and research of such invasive pneumococcal cases associated with various co-infections both in terms
of classical or modern diagnosis, but also from the point of view of the therapeutic approach plan remains a challenge
and a curiosity for the future.

Conclusions

Increased mortality and morbidity due to invasive pneumococcal infections may be closely linked to underlying viral co-
infections and also to the need to implement new diagnostic and treatment protocols. Thus, the clinician’s decision to use
certain rapid diagnostic tests may lead to the initiation of correct treatment, judicious use of antibiotic therapy and
prevention of possible complications of the disease. Thus, all these measures together with pneumococcal vaccination
can lead to a decrease of these invasive infections in the pediatric population.
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