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Case report: A case of severe retropharyngeal edema after COVID-19 successfully treated with intravenous immunoglobulin
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Multisystem inflammatory syndrome in children (MIS-C) has been widely reported, mainly in Western countries. The clinical features of MIS-C and Kawasaki disease are similar. The latter is common in Asian countries, including Japan. Meanwhile, the incidence of MIS-C seems to be low in Japan. Retropharyngeal edema is relatively common in older patients with Kawasaki disease and has been reported in a few patients with MIS-C. We describe a case of severe retropharyngeal edema after coronavirus disease 2019 (COVID-19) that improved quickly with high-dose of intravenous immunoglobulin treatment. Onset of retropharyngeal edema was 3 weeks after COVID-19. The patient received appropriate intravenous antibiotics for 5 days, but his symptoms worsened. Therefore, we suspected that his retropharyngeal edema was caused by suspected MIS-C even though he did not have the typical clinical symptoms of suspected MIS-C such as gastrointestinal symptoms and shock. Retropharyngeal edema was refractory to antibiotic therapy but lessened quickly with high-dose immunoglobulin therapy, without other typical clinical manifestations of MIS-C, suggesting that early immunoglobulin therapy might prevent the progression of MIS-C.
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Background

Although coronavirus disease 2019 (COVID-19) is generally a mild disease in children, severe inflammation of multiple organ systems, a condition termed multisystem inflammatory syndrome in children (MIS-C), has been reported, mainly in Western countries (1, 2). The American College of Rheumatology has published a diagnostic algorithm for MIS-C that includes clinical features (rash, gastrointestinal symptoms, edema of the hands or feet, oral mucosal changes, conjunctivitis, lymphadenopathy, and neurologic symptoms), as well as a tiered laboratory workup (3–5). Specific treatments such as intravenous immunoglobulin and steroids are required to improve the prognosis of MIS-C. Since MIS-C and Kawasaki Disease share similar clinical features, a detailed differential diagnosis of the two diseases; this is especially necessary as Kawasaki Disease is common in Asian countries, including Japan (6, 7). Retropharyngeal edema is a characteristic finding that is relatively common in older patients with Kawasaki disease (8). Meanwhile, retropharyngeal edema has also been demonstrated in a small number of patients with MIS-C. Here we report a case of severe retropharyngeal edema that was refractory to antibiotic therapy but rapidly resolved with high-dose immunoglobulin therapy. The patient had been infected with COVID-19 three weeks before the onset of the disease and had recovered without any other clinical manifestations of MIS-C.



Case presentation

A previously healthy nine-year-old Japanese boy was transferred from another hospital for refractory severe retropharyngeal edema despite intensive intravenous antibiotic therapy for two days. The patient's clinical course is shown in Figure 1. He had COVID-19 three weeks prior to the onset of this disease. The antigen test for COVID-19 was positive. At that time, he had a high fever for 5 days but recovered without any complications or sequelae. Five days before admission to our hospital, he had a high fever of 39°C. Rapid antigen tests for influenza and SARS-CoV-2 performed in the local pediatric clinic were negative. Subsequently, in addition to high fever, other symptoms such as headache, neck tenderness, limitation of neck motion, muffled voice, difficulty swallowing, and severe snoring developed. Two days before admission to our hospital, he was admitted to a local hospital due to a severe inflammatory response; white blood cell count (WBC) was 25,200/μl and C-reactive protein (CRP) was 31 mg/dl. Contrast-enhanced CT(computed tomography) showed posterior pharyngeal edema. Since posterior pharyngeal abscess was suspected, ceftriaxone (1000 mg four times daily), clindamycin (300 mg four times daily), and vancomycin (500 mg four times daily) were administered. These antibiotics of the treatment started at the local hospital where the patient was first admitted. On the second day of admission to the local hospital, the patient was transferred to our hospital for surgical treatment.
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FIGURE 1
Timeline of key events, HD; hospital days.


On admission to our hospital, he had high fever, pharyngeal erythema, and bilateral cervical lymphadenopathy with tenderness. However, he did not have any typical symptoms of Kawasaki disease, such as ocular conjunctival hyperemia, lip redness, fingertip edema, or skin rash. He was nine-years old, which was not the preferred age for Kawasaki disease. In addition, he had no gastrointestinal symptoms. His abdomen was soft, non-tender, and non-distended. A repeat rapid antigen test for SARS-CoV-2 performed on admission to our hospital was negative. No clinical symptoms suggestive of heart failure were observed at hospital admission.

His initial workup was significant for leukocytosis (WBC count, 26,400/μl; absolute neutrophil count, 22,704/μl; absolute lymphocyte count, 1,150/μl), elevated CRP (23 mg/L) and erythrocyte sedimentation rate (104 mm/hour), and decreased sodium level (129 mEq/L). N-terminal pro-brain natriuretic peptide and Troponin I were normal (74 pg/ml, 0.0012 ng/ml). Furthermore, fibrinogen and D-dimer were elevated (881 mg/dl, 3.8 μg/ml). The patient's electrocardiogram was unremarkable, showing good cardiac contraction, no pericardial effusion, and no coronary abnormalities. This case was not vaccinated against COVID-19, and serological evaluation of COVID-19 was not been performed. Fiberoptic examination of the larynx revealed severe swelling of the palatine tonsils, mild swelling of the epiglottis, and salivary effusion. Contrast-enhanced CT showed right posterior pharyngeal edema in an area of 17 mm × 14 mm × 34 mm, a hypo-absorptive area in front of the vertebral body on C1 suggestive of edema, and bilateral tonsillar enlargement (Figures 2A,B). Although no bacteria were isolated from a throat swab or blood cultures performed at the first visit to the local hospital, the three antibiotics had been given continuously after transfer to our hospital. The patient received the three antibiotics for a total of sevens days, but his symptoms worsened.
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FIGURE 2
(A,B) Contrast-enhanced CT showed retropharyngeal edema on the right side in an area of 17 mm × 14 mm × 34 mm indicated by arrows, edema appearing as a hypo-absorptive area in front of the vertebral body on C1 indicated by arrowheads, and bilateral tonsillar enlargement. (C,D) Follow-up contrast-enhanced CT scan at 14 days after discharge confirmed complete resolution of retropharyngeal edema and no sign of edema indicated by ovals.


Due to a poor response to the three antibiotics and the previous history of COVID-19, and no bacteria were isolated from a throat swab or blood cultures performed at the local hospital and our hospital, we suspected early-stage MIS-C. In addition, it was difficult to perform surgical treatment. The patient was at high risk for upper airway obstruction due to rapidly progressive retropharyngeal edema. Thus, we diagnosed the patient with suspected MIS-C on the fifth day of admission and administered single 10% intravenous immunoglobulin (2 g/kg). Thereafter, his symptoms rapidly lessened. The patient was discharged on the 17th day of hospitalization with no findings of myocardial damage or coronary artery dilatation based on echocardiography in addition, CRP 0.13 mg/L confirmed negative. A follow-up contrast-enhanced CT scan 14 days after discharge showed complete resolution of retropharyngeal and posterior pharyngeal edema (Figures 2C,D). Consent for publication was obtained from patient and his guardians according to the institution's guidelines.



Discussion

In the present case, a previously healthy nine-year-old boy developed severe retropharyngeal edema refractory to intensive antibiotic treatment. He had the typical clinical signs and symptoms of retropharyngeal edema and enhanced CT showed the typical findings of the disease. In addition to the lack of response to antimicrobial treatment for severe retropharyngeal edema, the throat swab and blood cultures performed at the first hospital visit were negative. Furthermore, he had COVID-19 three weeks prior to the onset of retropharyngeal edema. He was nine-years old, which the preferred age for MIS-C (7, 9).

There have been several case reports of MIS-C complicated by retropharyngeal edema (9–14). In one study, neck-related symptoms occurred in 39 of 137 (28.5%) patients with MIS-C; 4 of 137 (2.5%) patients with MIS-C had retropharyngeal edema (14). Since this patient did not have symptoms typical of Kawasaki disease such as skin rash, inflammation of the oral mucosa, conjunctival injection, extremity findings, gastrointestinal symptoms, and cardiac failure, the diagnosis was suspected to be early-stage retropharyngeal edema associated with MIS-C.

As a result of intravenous immunoglobulin treatment for MIS-C, his symptoms rapidly diminished and his laboratory data also rapidly returned to normal. After finishing the treatment, we monitored carefully for gastrointestinal symptoms and cardiac dysfunction, but neither gastrointestinal symptoms nor shock was observed. The previously reported cases of MIS-C with retropharyngeal edema included the typical clinical manifestations of MIS-C, including cardiac shock (10–12). In at least two patients with MIS-C, retropharyngeal edema clearly preceded the appearance of typical clinical symptoms of MIS-C, including severe gastrointestinal symptoms and shock (9, 11). These two patients were considered to have retropharyngeal abscesses and were treated with intravenous immunoglobulin and steroids after the appearance of cardiogenic shock. This case, along with the two previously reported MIS-C cases, suggests that early administration of intravenous immunoglobulin might prevent the progression of MIS-C and the development of circulatory failure. To verify our hypothesis, it is necessary to confirm in numerous cases that early administration of IVIG may prevent the exacerbation of severe conditions such as cardiogenic shock in MIS-C.suspected It is important to distinguish between retropharyngeal edema and retropharyngeal abscess for early MIS-C intervention. In addition to performing contrast-enhanced CT to confirm retropharyngeal edema, febrile children with severe neck involvement should be checked for a recent history of COVID-19 if MIS-C is suspected. Furthermore, since some of the clinical manifestations of MIS-C and Kawasaki disease overlap, biomarkers to differentiate between MIS-C and Kawasaki disease have been investigated (15). A reliable biomarker that predicts MIS-C will be useful for early intervention and improve the prognosis of patients with MIS-C.



Conclusions

We described a previously healthy Japanese boy with suspected MIS-C–associated retropharyngeal edema. Although he did not improve with intensive antibiotic therapy, he recovered quickly after intravenous immunoglobulin treatment and did not develop severe clinical manifestations such as cardiac shock. Therefore, retropharyngeal edema might allow for the prediction of MIS-C and early intervention might prevent disease progression.
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