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Abstract

Dolosogranulum Pigrum is a rare gram-positive catalase-nega-
tive coccus and a commensal organism residing in the upper respi-
ratory tract that can cause fatal opportunistic infections in immu-
nocompromised patients.

In this report, we describe a case of a 62-year-old male patient 
affected by metastatic lung cancer treated with chemotherapy, 
radiotherapy and immunotherapy, who had dyspnea and positive 
blood cultures for the bacterium Dolosigranulum Pigrum, associ-
ated with bilateral interstitial pneumonia, initially confused with 
pneumonia related to SARS-CoV-2 infection. Although Dolosigranu-
lum Pigrum appears to be very susceptible to current antibiotics, as 
ampicillin, ceftriaxone, levofloxacin, and vancomycin, it can cause 
serious infections in humans, particularly in patients with baseline 
pulmonary diseases, such as lung cancer, cystic fibrosis, and severe 
chronic obstructive pulmonary disease, until the patient’s death. 

Keywords: Dolosigranulum pigrum; Lung cancer; SARS-CoV-2; 
Personalized medicine; Case report

Introduction

Lung cancer is a heterogeneous disease. Despite advances in 
understanding treatment options for lung cancer, the prognosis 
is dismal, and it remains the leading cause of cancer death. The 
goal of therapy for patients depends on the stage of the disease 
but the multimodality therapy, included surgery, radiotherapy, 
chemotherapy and immunotherapy remains the standard [1,2].

In this period of COVID-19 pandemic, it is fundamental to 
identify particular diseases with a similar clinical presentation to 
Covid 19 in order to make a proper differential diagnosis. 

In this report we describe the case of a 62-year-old male pa-
tient affected by metastatic lung cancer with a rare lung infec-
tion, initially confused with Covid-19 infection.

He had a positive blood culture for the bacterium Dolosig-
ranulum Pigrum, a rare gram-positive catalase-negative coccus, 

associated with bilateral interstitial pneumonia, which initially 
often presents features of pneumonia related to SARS-CoV-2 
infection [3].

Case Presentation

The patient’s history (a 62-year-old male, non-smoker) dates 
back to June 2020 when he was diagnosed with metastatic lung 
adenocarcinoma. Immunohistochemistry showed that tumor 
cells were positive for TTF-1 and negative for p63; ROS1 and 
ALK were rearranged, Ki67 was 70%, PDL-1 was 1-2% molecu-
lar analysis showed KRAS gene mutations, BRAF gene wild type, 
and EGFR gene wild type.

Between September 2020 and December 2020, he received 
four chemotherapy cycles with Pemetrexed, Cisplatin, and Pem-
brolizumab. In December 2020, he underwent palliative radio-
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therapy on left humeral metastases. The radiotherapy was de-
livered with a 3-D conformal technique (3D-CRT) for a total dose 
of 20 Gy in 5 fractions. In January 2021, he underwent palliative 
radiotherapy on lumbar vertebra L2 and the seventh right rib. 
The radiotherapy was delivered with a 3-D conformal technique 
(3D-CRT) for a total dose of 30 Gy in 10 fractions. 

During last radiotherapy, the patient presented to the emer-
gency room for progressively increased pain, and he was admit-
ted to our inpatient radiotherapy oncology ward of Fondazione 
Policlinico Universitario Agostino Gemelli in Rome. 

Performance status was lacking. He reported severe neuro-
pathic pain (VAS 8-9) partially controlled with opioid analgesics 
and neuromodulator drugs. During the physical examination, 
the patient's lungs' auscultation revealed decreased breath 
sounds over the whole lung field. Bilateral crepitations, similar 
to velcro crackles, were audible during slow, deep breaths, pre-
dominant during inspiration, sometimes associated with exha-
lation crackles.

Initial vital signs were: blood pressure 110/70mmHg, heart 
rate 75 beats/min, and oxygen saturation 95% in room air. Labo-
ratory exams showed a white blood cell count of 5.15×109/L 
with 4.77×109/L neutrophils, 0.21×109/L lymphocytes, and 
5.15×109/L 2.8 monocytes. Hemoglobin was 12.3g/dl and 
platelets 189×109/L. The C Reaction Protein (CRP) level was 
158.2mg/L, while procalcitonin was normal. 

During hospitalization, the patient developed fever (>38°C), 
chills, shortness of breath with oxygen desaturation 89% and 
need for oxygen support (Fraction of inspired O2 FiO2 24%), 
cough without expectoration, and complained of pain in his 
chest wall over the area of the lung cancer and at the level of 
the left shoulder. A chest X-ray confirmed the primary tumor's 
lesion located in the left lobe and showed multifocal lung con-
solidations and bilateral Ground-Glass Opacities (GGO). Be-
cause of suggestive clinical signs and bilateral opacities on the 
chest X-rays, on suspicion of COVID-19 infection, the patient 
was placed in isolation.

The probability of developing severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) infections in cancer patients 
appears to be higher than in the general population, mainly be-
cause they are immunosuppressed patients both due to neo-
plastic disease and treatments they receive; furthermore, GGO 
and consolidation in COVID-19 could mimic radiotherapy- or 
chemotherapy and immunotherapy-associated pneumonitis. 
[4]

The double Reverse Transcription-Polymerase Chain Rreac-
tion (RT-PCR) results from the nasopharyngeal swab samples 
within 72 hours remained negative. Therefore, this patient's dif-
ferential diagnosis included: other infections (e.g., viral disease, 
bacterial infection, mycotic infection), immunotherapy-induced 
pneumonitis, chemoradiation-induced pneumonitis, progres-
sive lung cancer (Table 1).

Test for Human Immunodeficiency Virus (HIV) was negative, 
but quantitative cytomegalovirus DNA resulted positive (4263 
UI/mL).

Blood culture was performed, and empirical antibiotic thera-
py was started; it was associated with Caspofungin therapy due 
to Beta d Glucan's positive result and with intravenous Valgan-
ciclovir that represents the standard treatment for cytomegalo-
virus infection.

A chest CT scan was performed and showed extensive areas 
of parenchymal thickening with air bronchogram in the upper 
lobes and subpleural ground-glass-like changes in the adjacent 
parenchyma, associated with modest bilateral pleural effusion. 
In Figure 1, two images of the CT scan of the chest are shown.

In the following days, the patient developed an acute exac-
erbation of dyspnea with severe acute respiratory distress syn-
drome and showed deteriorating conditions with values of oxy-
gen saturation of less than 80% with FiO2 60%; arterial blood gas 
analysis showed a pH7.49; pCO2 31.7mmHg; pO2: 52.2mmHg; 
HCO3

-: 26mmol/l; SpO2 90%, so he required ventilator support 
with BLB oxygen mask. Seven days into admission, blood cul-
tures revealed Dolosigranulum Pigrum, a rare gram-positive 
opportunistic pathogen. Following the antibiogram evaluation, 
we started a massive intravenous antibiotic therapy with Van-
comycin, Meropenem, and Trimethoprim-sulfamethoxazole. A 
repeated chest X-ray showed progression of bilateral lung ar-
chitectural distortion, consolidative opacities, and ground-glass 
opacities.

Despite comprehensive treatment, including antibiotics, as-
sisted oxygenation, and other supportive care, the clinical con-
ditions of the patients and his respiratory state worsened with a 
progressive reduction of peripheral capillary oxygen saturation 
(SpO2 45% in BLB), up to the evolution in the form of multi-
organ failure which led to the death of the patient after three 
weeks from the admission. Figure 2 summarizes the timeline of 
the patient's history from cancer diagnosis to death.

Table 1: Possible differential diagnoses of respiratory failure in rela-
tion to the clinical presentation of our patient.

Differential diagnosis

1 Infections: viral disease, bacterial infection, mycotic infection

2 Immunotherapy-induced pneumonitis

3 Chemoradiation-induced pneumonitis

4 Progressive lung cancer

Figure 1: Two images of chest CT scan showing parenchymal thick-
ening and subpleural ground-glass-like areas.

Figure 2: Timeline.
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Discussion

Dolosigranulum Pigrum (D. Pigrum) was first reported in 
1993 when 16S RNA gene sequencing revealed previously un-
characterized gram-positive catalase-negative bacteria [5]. 
It was susceptible to ampicillin, ceftriaxone, levofloxacin, and 
vancomycin but was intermediately resistant to erythromycin.

Dolosigranulum Pigrum has emerged in different studies of 
the human Upper Respiratory Tract (URT) microbiota, often as-
sociated with Corynebacterium species, as potentially protec-
tive against colonization by S. aureus and S. pneumonia. [6,7] 
Despite D. Pigrum can cause eye infections, sepsis, nosocomial 
pneumonia, and ventilator-associated pneumonia, there are 
very few reports of D. Pigrum in association with human dis-
ease. [8] The pathogen it's frequently identified in human na-
sal microbiota. [9,10] However, few case reports to date have 
documented a variety of severe infections. [11-15] most cases 
of severe infections reported in the literature concern patients 
with previous serious diseases but none of these led to patient 
death. All this suggests that D. Pigrum is an emerging pathogen 
that mainly targets immunocompromised patients with lung 
diseases and can result in the severest cases in death.

In conclusion, Dolosigranulum Pigrum is a commensal or-
ganism resident in the upper respiratory tracts and appears to 
be very susceptible to current antibiotics, as ampicillin, ceftri-
axone, levofloxacin, and vancomycin. In patients with baseline 
pulmonary diseases, such as lung cancer, cystic fibrosis, and 
severe chronic obstructive pulmonary disease, D. Pigrum can 
cause serious infections until the patient's death.

More research is needed to understand better the impact of 
this bacterium in terms of severity of the infection based on the 
individual patient's profile to identify risk factors that predict 
the disease.
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