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Background: During the COVID-19 pandemic, many patients admitted to hospital for treatment have recovered and been discharged; however, in some instances, these same patients are re-admitted due to a second fever or a positive COVID-19 PCR test result. To ascertain whether it is necessary to treat these patients in hospitals, especially in asymptomatic cases, we summarize and analyze the clinical and treatment characteristics of patients re-admitted to hospital with a second COVID-19 infection.

Methods: Of the 141 COVID-19 cases admitted to the Wenzhou Central Hospital between January 17, 2020, to March 5, 2020, which were followed until March 30, 2020, 12 patients were re-admitted with a second COVID-19 infection. Data was collected and analyzed from their clinical records, lab indexes, commuted tomography (CT), and treatment strategies.

Results: Most of the 141 patients had positive outcomes from treatment, with only 12 (8.5%) being re-admitted. In this sub-group: one (8.3%) had a fever, a high white blood cell count (WBC), and progressive CT changes; and one (8.3%) had increased transaminase. The PCR tests of these two patients returned negative results. Another 10 patients were admitted due to a positive PCR test result, seven of which were clinically asymptomatic. Compared to the CT imaging following their initial discharge, the CT imaging of all patients was significantly improved, and none required additional oxygen or mechanical ventilation during their second course of treatment.

Conclusions: The prognoses of the re-admitted patients were good with no serious cases. We conclude that home treatment with concentrated medical observation is a safe and feasible course of treatment if the patient returns a positive PCR test result but does not display serious clinical symptoms. During medical observation, patients with underlying conditions should remain a primary focus, but most do not need to be re-admitted to the hospital.
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INTRODUCTION

On December 8, 2019, a novel pneumonia case was discovered in Wuhan City (1). The first isolation of the coronavirus from a patient suffering from this pneumonia was isolated on January 7, 2020, and was subsequently named COVID-19 by the WHO (2). COVID-19 is now distributed globally and has become a serious pandemic, with the virus prevalent in many countries. On January 17, 2020, Wenzhou confirmed the first new case of COVID-19 pneumonia in Zhejiang Province. Wenzhou was also the first city, other than Hubei Province, to have more than 500 confirmed cases. From the first COVID-19 patient admitted on January 17, 2020, to March 5, 2020, a total of 141 infected patients were admitted to our hospital. All of these patients recovered and were discharged according to the discharge standards set by the Chinese authorities, and no deaths occurred.

As the current epidemic situation in China continues to improve, most hospital-admitted patients are recovering and being discharged; however, we have found in our own clinical work that some patients who have been discharged develop another fever or return a second positive PCR test result, leading to their re-admission to hospital. For this sub-group, especially the asymptomatic patients, there has not yet been any relevant clinical research into whether it is necessary to be re-admitted to the hospital for treatment or if a home medical observation is sufficient. Combined with the follow-up and examination results of COVID-19 patients discharged from our hospital, we summarize and analyze the clinical characteristics, treatment options, and prognosis of patients who were re-admitted to the hospital.



MATERIALS AND METHODS


Subjects and Study Design

We performed a retrospective analysis of the 141 confirmed cases of new coronary pneumonia admitted to our hospital from January 17, 2020, to March 5, 2020, (diagnosed with a positive pharyngeal swab test for SARS-Cov-2): The median age was 46 years (34–55); 68 patients (48.2%) were female, and 73 (51.8%) were male; 48 (39.7%) had been to Wuhan in the previous 2 weeks; 13 (9.2%) had a history of smoking; 58 (41.1%) had underlying health conditions; 44 (31.2%) had low WBC, 96 (68.1%) had normal WBC, and 1 (0.7%) had a high WBC; 56 (39.7%) had low lymphocytes, with no patients displaying a high absolute lymphocyte count; 140 (99.3%) displayed infectious lesions on their commuted tomography (CT), and 25 cases (17.7%) were severe or critical. All patients displayed at least one clinical symptom and were hospitalized for an average of 22 days, during which they all were treated with antiviral drugs. The discharge criteria was that two nucleic acid tests with an interval of more than 24 h were negative and disappearance of the signs and symptoms. Patients who have been discharged develop another fever or return a second positive PCR test result with an interval of 1 week were readmitted. And patients attended a hospital follow-up 1, 2, 4 weeks after hospital discharge. This study was approved by the ethics committee of our hospital, and the informed consent of the participants was obtained.



Observation Index

Age, gender, smoking history, history of exposure in Wuhan, number of severe and critical cases, days of hospitalization, underlying health conditions and diseases, clinical symptoms, CT characteristics, lab indexes (including chest CT, WBC, and lymphocytes), treatment plans (including oxygen inhalation, mechanical ventilation, hemodialysis, antibiotics, antiviral drugs, and hormones), and the clinical symptoms and treatment plans of the 12 re-admitted patients during their second hospitalization.



Statistical Methods

Statistical analyses were performed using SPSS25.0 software. The quantile method was used to measure the median age of the data, and the mean ± standard deviation was used for the average length of hospitalization. All quantitative data are described as percentages (%).




RESULTS


General Clinical Information

The clinical characteristics of the 141 patients during their first hospitalization are shown in Table 1. The median age of the 12 re-admitted patients was 52.5 (39.3–57.0), which is significantly higher than the median age of the initial group, which was 46.0 (32.5–54.5) (P < 0.001). The average length of the second hospitalization (28.2 ± 8.3) was also longer than that of the first hospitalization (21.7 ± 7.9). There were six patients (50%) with underlying diseases and seven patients (58.3%) who required oxygen therapy, but only one patient (8.3%) was a severe case, and no patients required mechanical ventilation. Seven patients (58.3%) received prophylactic antibiotics, and two patients (16.7%) received the therapy with corticosteroids for a short time. All patients received antiviral therapy, and 12 re-admitted patients did not experience a readmission within 4 weeks from discharge.


Table 1. Clinical characteristic of the study patients.
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Clinical Indexes and Chest CT

The lab indexes and CT characteristics of the initial group of 141 patients were collected and are shown in Table 2, including first admission, discharge, and first review after their initial discharge. The detailed results of the first hospitalization of the 12 re-admitted patients are shown in Figure 1A. All of this group had infectious lung lesions, mainly ground glass lesions, and both lungs were affected to varying degrees. In three cases (25%), the absolute values of WBC and lymphocytes were lower than normal, and no patients had high WBC. The results following the first discharge of the 12 later re-admitted patients were as follows: Eight (66.7%) patients still had infectious lesions shown by CT, but they were obviously reduced compared to when they were first admitted; one (8.3%) had leukocytes levels that were lower than normal, and two (16.7%) had absolute lymphocyte values lower than normal; no re-admitted patients displayed absolute leukocyte or lymphocyte levels that were higher than normal.


Table 2. Radiographic and laboratory findings.
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FIGURE 1. Chest CT changes from 1st to 2nd hospitalization of 12 re-admitted patients with COVID-19. (A) Chest CT of 1st hospitalization. Twelve patients (100%) had infectious lung lesions, mainly ground glass lesions, and both lungs were involved to varying degrees. (B) Chest CT of 12 re-admitted patients when 2nd hospitalized. Five patients (41.7%) still had lung infectious lesions, and only 1 patient (8.3%) had progressive lung infectious lesions compared to discharge before. The rests had much better smaller infectious lesions than discharged from hospital. (C,D) Chest CT changes during 2nd hospitalization of 11 re-admitted patients (except case 1).


The results of the first examination following their initial discharge from the hospital were as follows: Five patients (41.7%) still had infectious lung lesions, and only one of these (8.3%) had progressive infectious lung lesions compared to when they were discharged, and this patient's WBC was higher than normal, suggesting that a bacterial infection may have been the cause. The others had improved with smaller infectious lung lesions than when discharged and WBC values that had returned to normal. The details of the patients during the second hospitalization are shown in Figure 1B, and the CT imaging of the 11 re-admitted patients through both hospitalizations are shown in Figures 1C,D (except case 1).




DISCUSSION

As of 17 March 2021, more than 120 million cases of COVID-19 infection and more than 2 million deaths have been reported globally (3). The pressure this places on the medical systems of countries with especially high infection rates is in desperate need of alleviation, which requires a coordinated international response. Other than the requirement of increased medical investment, formulating discharge standards in accordance with the national standards of each country can reduce the number of hospitalized patients and alleviate the current pressure on medical resources.

With advances in the treatments available leading to an increasing number of patients recovering from COVID-19 infections, the management of patients following discharge will become a future focus in handling the pandemic, including the follow-up time, follow-up testing protocols, and at what stage patients can return to normal life. China's current diagnosis and treatment guidelines recommend re-examining patients at 2 and 4 weeks following their discharge from the hospital. The follow-up examination protocol generally includes a routine blood test, throat swab PCR test, and a chest CT scan. The follow-up times of patients in our hospital after they are discharged are at weeks 1, 2, and 4. After reviewing the 12 re-admitted patients discussed in this study, no clinical complications occurred during the home or concentrated medical observation period, and six (50%) patients had more than one underlying health condition. Patients with underlying health conditions have a higher likelihood of being re-admitted, and so more attention should be paid to them.

Following their initial discharge, only one patient had a fever; however, the patient's chest CT lesions have progressed from the time of discharge, and the WBC, neutrophils, and c-reactive protein were significantly increased, which may have been caused by a secondary bacterial infection as the patient returned a negative PCR test result following re-admission. Another patient had nausea and vomiting symptoms, and their transaminase levels were significantly increased when they returned to the hospital; however, multiple PCR tests returned negative results following re-admission, which is unsurprising following the longer course of antiviral drugs the patient received during the first hospitalization due to a history of chronic hepatitis B. These two patients were suffering from other diseases, which suggests that although patients may recover from COVID-19 infections, their immunity may remain impaired; therefore, patients suffering from underlying diseases should pay more attention to rest, which can be monitored via close attention during medical observation (4).

The remaining 10 patients returned positive PCR tests during their re-examination, of which only three had a cough. None of these patients received additional oxygen as they all displayed blood oxygen saturation of higher than 95%, their WBC and lymphocytes had returned to normal, and their chest CT inflammation was significantly improved compared to when they were discharged from the hospital. On this basis, we recommend that if a patient is not suffering from shortness of breath, a fever, a cough, or increased sputum during the observation period following their initial discharge, there is no need to go to the hospital for a weekly review. This is especially important in regions or countries with limited medical resources.

Because pneumonia caused by COVID-19 is a novel type of viral pneumonia, our understanding of the progression of the disease needs to be improved. There remains no current evidence to say that patients who have recovered cannot infect others, so it is recommended that medical observation is still required for 14 days following discharge. According to a recent report, while there may be no live virus in sputum 8 days after the appearance of symptoms, it may remain present in the stool and blood (5). In our study, the average length of the first hospitalization was 22 days, with no patients staying <8 days. Out of 141 patients, only 12 (8.5%) were re-admitted, and of these, only two (1.4%) had worsened symptoms, though not life-threatening, which were probably caused by secondary bacterial infections. The remaining 10 patients returned positive PCR test results but were not infectious. This finding is consistent with another study that reported patients may still carry the virus and return positive PCR tests 5–13 days following discharge, though they do not infect family members contained with them during the home quarantine period (6). Patients who remain symptom-free for 14 days and receive a negative PCR test result should return to normal life, and it is safe to choose either home or centralized medical observation. According to the follow-up of this study, there have been no reports of the patients involved testing positive again for COVID-19 or infecting others, but it is recommended that patients should continue to wear protective masks and avoid going to places with crowds and/or poor ventilation.

Infected patients who are asymptomatic or displaying only mild symptoms present a high risk to the management of the pandemic and may be the most infectious group (7). To improve the management of asymptomatic infections, on April 6, 2020, the Chinese State Council issued the “Protocol for the management of novel coronavirus asymptomatic infected persons.” This states that asymptomatic infected patients must quarantine for 14 days and turned to be confirm cases once the patients presented the symptoms related to COVID-19 during the quarantine period. After the 14-day quarantine, PCR tests must be taken at 24-h intervals, and once two consecutive negative results are received, then the quarantine can end; otherwise, the quarantine must be extended until this condition is met.

One study has reported that the use of glucocorticoids is not recommended at present, and severe patients need to be especially cautious when using low to medium dose short-term treatments of glucocorticoid (8). Another study has shown that there is currently no evidence to suggest that hormone therapy could benefit patients with COVID-19 pneumonia and may actually increase the associated risks (9). However, Horby et al. showed that the use of dexamethasone in hospitalized patients is associated with lower mortality rate and better prognosis (10). And National Institutes of Health (NIH) has also emphasized the role of corticosteroids in lowering mortality rate of COVID-19 patients (11). Of the 141 patients in our study, only 10 (7.1%) were prescribed hormones for a short period, with no serious adverse reactions. Among the 12 patients who were re-admitted to the hospital, only two (one with a positive PCR test and one with a negative PCR test) received the treatment with corticosteroids for a short period of time.

In the early stage of the pandemic, some researchers suggested that since the proportion of patients re-admitted was so high the discharge standards were not sufficiently rigorous (12). The current discharge standard in China requires two consecutive negative PCR tests with an interval of more than 24 h, the significant improvement of the respiratory symptoms, a return to normal body temperature for more than 3 days, and CT imaging showing that associated lesions have improved significantly (13); however, according to this discharge standard, we find that the average length of hospitalization is too long, as many patients have no obvious symptoms in the late stage of hospitalization and their CT imaging has also improved—only a positive PCR test restricts them from being discharged. Indeed, all the re-admitted patients to our hospital had good prognoses, and none of them had related complications. In an effort to alleviate the serious pressures on medical systems in many countries due to the pandemic, we must consider lowering discharge standards. We suggest that when a patient shows significant improvements in their clinical symptoms, they be considered for early discharge, allowing them to return home where continued medical observations and monitoring of general vital signs can be made, if possible. Furthermore, this approach may also be relevant to countries who controlled the pandemic well so that they can divert their medical resources toward controlling the asymptomatically infected, which may help to control the source of future infections. This recommendation is only based on the analysis of the limited case data in our hospital, and a specific plan still needs to be comprehensively considered in accordance with the national conditions of each country and the respective severity of their epidemics.

The current results should be considered in light of a few limitations. Firstly, The sample size of this study was small and having a bigger sample size would improve the accuracy of the results. Secondly, patients were followed up at the short time interval after their first COVID-19 admissions. It has been reported that some cases were described in a time frame of up to 90 days from acute illness, and may represent persistent/fluctuant viral shedding with persistent or recurring clinical illness, rather than true reinfection (14). Finally, regarding to the possibility of reinfection or relapse of the disease in my cases, owing to no viral genome test was conducted in our study, so it is impossible to distinguish strictly. The viral RNA sequencing from both episodes showing different strains may be considered reinfection, and no new exposure and area of low community spread may be considered relapse.

In conclusion, countries with serious epidemics and tight medical resources may want to consider formulating alternative discharge standards, in accordance with national requirements, for patients whose clinical symptoms, lab indexes, and CT imaging results have improved significantly but still return positive PCR test results. These patients could be discharged from the hospital but remain under home or concentrated medical observation for 14 days. If following this period the patient receives negative PCR test results, they may return to normal life, but it is recommended that they should continue to wear protective masks and avoid going to places with crowds and/or poor ventilation; however, if the patient continues to receive positive PCR test results, while they do not need to be re-admitted to hospital, they must continue to receive 14 days of home or concentrated medical observation. This is a safe, feasible, and effective method, which could reduce the strain on medical resources.
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