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Case Report: Pneumonia in a Patient With Combined Variable Immunodeficiency: COVID-19 or Pneumocystis Pneumonia?
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Combined variable immunodeficiency (CVID) is a primary immunodeficiency, characterized by impairment in immune system function. These patients are susceptible to opportunistic infections, which may mimic COVID-19 manifestations. Also, misdiagnosis or delayed diagnosis of opportunistic infections can lead to perilous consequences. We report a 28-year-old woman with a history of combined variable immunodeficiency disorder (CVID) and ulcerative colitis (UC) complained of fever, cough, and dyspnea. According to the clinical and radiological manifestations and the COVID-19 epidemic, she was admitted with a primary diagnosis of COVID-19 pneumonia. After a week, the patient did not respond to treatment, so she underwent bronchoscopy. Using polymerase chain reaction (PCR) methodology, we detected DNA of Pneumocystis jirovecii, the causative agent of a life-threatening pneumonia (PCP), in respiratory specimens. The patient was hypersensitive to common PCP treatments, so she was treated with high-dose clindamycin. However, the patient's clinical condition aggravated. Besides, we found evidence of pneumothorax, pneumomediastinum, and pneumopericardium in chest CT scan. We inserted a catheter for the patient to evacuate the air inside the mediastinum. Also, we added caspofungin to the treatment. The patient eventually recovered and was discharged from the hospital about a week later. Thus, during the COVID-19 epidemic, in febrile patients with respiratory symptoms, physicians should not think only of COVID-19. They must consider opportunistic infections such as PCP, especially in immunocompromised patients.
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INTRODUCTION

Combined variable immunodeficiency disorder (CVID) is the most common primary immunodeficiency worldwide (1). These patients have a broad spectrum of B and T cell dysfunctions, so their immunological responses are impaired, and they are prone to a variety of infections (2). Severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2), like intact individuals, can infect patients with CVID. Few studies have reported that CVID patients are not different from other people considering mortality and severity (3). Due to impaired immune responses, these patients are less likely to have a cytokine storm and severe complications of COVID-19. Instead, they are prone to opportunistic infections, which can mimic COVID-19 manifestations (4). For this reason, among immunocompromised patients, it is important to distinguish accurately COVID-19 from the differential diagnoses such as P.jirovecii and Cytomegalovirus (CMV) infections. Misdiagnosis and delayed diagnosis of opportunistic infections can lead to perilous consequences, even death (5).



CASE DESCRIPTION

A 28-year-old woman complaining of fever, cough, and dyspnea was admitted in June 2021 to Labbafinejad hospital, Tehran, Iran. Symptoms began 14 days earlier and gradually worsened. The most important point in her medical history was the diagnosis of CVID 6 years ago, under treatment with Intravenous immune globulin (IVIG) monthly. She also was a known case of ulcerative colitis and was being treated with azathioprine, mesalazine, and prednisolone. Additionally, 1 week before this visit, the patient was diagnosed with CMV viremia, was treated with valganciclovir. At the time of admission, her vital signs were as follows: respiratory rate = 30 /min, pulse rate = 116 /min, blood pressure = 100/65, temperature = 38°C, and Saturation of peripheral oxygen (SpO2) on room air = 90%.

The patient underwent laboratory tests and imaging. The Reverse transcription polymerase chain reaction (RT-PCR) result from nasopharyngeal secretions was negative for SARS-CoV-2. RT-PCR was used for amplifying RNA-dependent RNA polymerase (RdRp), envelope (E), and nucleocapside (N) genes. Table 1 presents the laboratory findings of the patient. The spiral chest Computed tomography (CT) scan showed bilateral ground-glass opacities (compatible with COVID-19 pneumonia) and multiple nodules (consistent with CMV pneumonia or fungal infections) (6, 7). Thus, to cover all the differential diagnoses mentioned above, we prescribed the following drugs:

remdesivir (200 mg daily for first day and 100 mg daily for the next 4 days),

dexamethasone (8 mg daily for 5 days),

voriconazole (6 mg/kg every 12 h for first day and 4 mg/kg every 12 h for the next 7 days),

and replacing injectable ganciclovir (5 mg/kg every 12 h for first day and 5 mg/kg daily for the next 13 days) instead of valganciclovir. Also, throughout the hospitalization, the patient received oxygen with a simple mask (6–10 L/min).


Table 1. Laboratory tests of the patients during hospitalization.

[image: Table 1]

On the fifth day of hospitalization, dyspnea and tachypnea improved relatively; however, she was still coughing with no change in her oxygen saturation. Also, no fever was detected since the third day of hospitalization. On the eighth day of hospitalization, the patient did not respond to treatment as expected. In addition, the patient complained of chest pain and had subcutaneous chest emphysema on examination. Therefore, we performed more diagnostic measures. Repeated chest CT scan showed that the ground-glass opacities and multiple nodules were reduced. In addition, pneumomediastinum, limited pneumothorax, and subcutaneous emphysema were reported. The patient then underwent bronchoscopy. Bronchoalveolar lavage was negative for Aspergillus and galactomannan (fungal infections ruled out) and SARS-CoV-2 PCR (by targeting RdRp, E, and N genes). But it turned out to be positive for Pneumocystis pneumonia (PCP) genome by PCR. PCR method was used for amplifying mitochondrial large subunit rRNA (mt-LSU-rRNA). So, the patient was discontinued antifungal medication. We first prescribed co-trimoxazole to treat PCP, but the patient had severe hypersensitivity. After discontinuation, a combination of clindamycin and primaquine was administered. The patient was also hypersensitive to primaquine. So, considering pharmacological consult, treatment with high-dose clindamycin (600 mg every 8 h for 7 days) was continued. Additionally, based on surgical consult, high-pressure oxygen was prescribed to treat pneumothorax and pneumomediastinum.

On the 12th day of hospitalization, despite no drop in oxygen saturation, the cough and dyspnea intensified. Further CT scan showed enlargement of the pneumothorax and pneumomediastinum, extensive subcutaneous emphysema, and pneumopericardium (Figure 1). Due to the pneumopericardium, a catheter was inserted for 24 h to expel the air. Also, we added caspofungin (50 mg daily for 7 days) to the previous anti-PCP treatment.
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FIGURE 1. The spiral chest CT scan of the patient. (A) 1st day of hospitalization; bilateral ground-glass opacities and multiple nodules. (B,C) 12th day of hospitalization,pneumothorax, pneumomediastinum, extensive subcutaneous emphysema, and pneumopericardium.


On the 19th day of hospitalization, the patient was treated with anti-PCP and anti-CMV regimens. The patient's clinical symptoms improved, vital signs on the examination were stable. The last CT scan showed no pneumothorax, pneumopericardium, or pneumomediastinum, and the lung parenchyma was completely normal. Eventually, we discharged the patient in good general condition.



DISCUSSION

In patients with CVID, humoral immunity is usually impaired, while cellular immunity is somewhat efficient. Hypogammaglobulinemia is common in CVID patients, making them more susceptible to recurrent respiratory and gastrointestinal infections. They become more infected with bacterial pathogens due to impaired humoral immunity. In contrast, fungal and viral pathogens are less common in them, as they are more likely to infect people with cellular immunodeficiency (8).

The case presented also had a history of UC, and the drugs mentioned for its treatment cause impairment of cellular immunity. As a result, opportunistic respiratory infections caused by CMV, fungi, and tuberculosis should be considered differential diagnoses of the above patient (9, 10).

There are two explanations for the clinical course of the reported patient that are difficult for the clinicians to distinguish. First, the patient may have been a case of COVID-19 from the beginning, followed by PCP superinfection. Considering the COVID-19 epidemic, as well as the mentioned clinical characteristics and the ground-glass opacities found in the CT scan, the patient was diagnosed with COVID-19 pneumonia. However, due to the inappropriate response to treatment and the background of immunodeficiency, we performed bronchoscopy. Then PCP was diagnosed using PCR. This patient with a history of under-treatment CVID and UC already had a CMV viremia that can aggravate immunodeficiency. Besides, COVID-19 and the medications used to treat it interfere with the immune system. All of these risk factors make the patient susceptible to opportunistic infections such as PCP (11).

Second, the patient could have PCP from the start, misdiagnosed as COVID-19. The clinical manifestations of pneumonia caused by SARS-CoV-2 and P.jirovecii are similar (6). Both of them show bilateral ground-glass opacities in lung CT scan. As a result, they may be misdiagnosed instead (12). In other words, from the beginning, our patient was a case of pneumonia caused by CMV and P.jirovecii, which improved after anti-CMV treatment. But abruptly, the pneumonia caused by P.jirovecii progressed, exacerbating the clinical symptoms and causing pneumothorax and pneumomediastinum.

In previous studies, up to 4% of non-HIV patients with PCP developed spontaneous pneumothorax. Pneumothorax in these patients is related to the following explanations: Neutrophilic lung inflammation caused by PCP may lead to paranchymal pneumatocele formation. Besides, subpleural necrosis may lead to bronchopleural fistula. Also, pneumomediastinum likely results from pneumatocele rupture, and air leakage from ruptured pneumatoceles into the hilum and mediastinum (13).

After the 12th day of hospitalization, the patient recovered, which can be attributed to the following factors: There are three options to treat PCP: co-trimoxazole, clindamycin-primaquine, and pentamidine (14). Interestingly, the patient showed hypersensitivity to the first two, and pentamidine was not available. Therefore, we prescribed high-dose clindamycin with caspofungin. Caspofungin inhibits the enzyme β (1,3)-D-glucan synthase in the cell wall improving clearance of P. jirovecii in cases of infection by this opportunistic fungus (15–17). And as we saw, by adding it to the medication, we had an appropriate response (symptoms improvement and reduction in serum levels of C-reactive protein and Lactate dehydrogenase). Also, the patient, meanwhile, received her monthly IVIG, which helps control pneumonia (18).



CONCLUSION

In conclusion, during the COVID-19 epidemic, in febrile patients with respiratory symptoms, physicians should not think only of COVID-19. Physicians should hypothesize that they are facing opportunistic infections such as PCP, especially in immunocompromised patients.
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Variables Normal values 1st day 12th day 19th day (discharge)

CRP (mg/dL) <10, Negative 1 14 1.2
LDH () <250 582 680 362
WBC (10°/puL) 4-10 83 7.4 52
Neutrophil (%) 47-76 8 9% 0
Lymphooyte (%) 2545 10 5 7
Hb (mg/dlL) 12-16 164 130 12.1
PLT (10%ul) 150-450 188 277 255
VBG

PH 7.30-7.40 729 7.38 730
PCO; (mmHg) 40-50 a1 28 35
HCO; (mmolL) 2228 197 185 203

CRP, c-reactive protein; LDH, lactate dehydrogenase; WBC, white blood cell: Hb, hemoglobin; PLT, platelet; VBG, venous blood gas.
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