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Case Report: Clinical Features of a COVID-19 Patient With Cirrhosis
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Coronavirus disease 2019 (COVID-19) was first reported in Wuhan, Hubei Province, China in December 2019. At present, COVID-19 has emerged as a global pandemic. The clinical features of this disease are not fully understood, especially the interaction of COVID-19 and preexisting comorbidities and how these together further impair the immune system. In this case study, we report a COVID-19 patient with cirrhosis. A 73-year-old woman with cirrhosis reported a fever and cough on February 6, 2020. CT of the chest indicated an infection in her bilateral lungs. She tested positive for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection. The woman was treated with lopinavir and ritonavir tablets and interferon alpha-2b injection, but there was no obvious effect. Although this patient was basically asymptomatic after 2 days in the hospital, the inflammation of the bilateral lungs was slow to subside as shown in CT of the chest. In addition, the white blood cell count (WBC), absolute neutrophil count, and absolute lymphocyte count remained decreased and the result of real-time reverse transcription polymerase chain reaction (PCR) (rRT-PCR) assay was still positive for SARS-CoV-2 on hospital day 28. After infusion of plasma from a recovered COVID-19 patient four times, the patient tested negative for SARS-CoV-2. She was discharged on March 13, 2020. This patient tested negative for SARS-CoV-2 after infusion of plasma from a recovered COVID-19 patient four times. Cirrhosis could impair the homeostatic role of the liver in the systemic immune response, which may affect the removal of SARS-CoV-2. This could lead to a diminished therapeutic effect of COVID-19. Thus, clinicians should pay more attention to COVID-19 patients with cirrhosis.
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INTRODUCTION

At present, many studies have indicated the epidemiological and clinical characteristics of coronavirus disease 2019 (COVID-19) (1–4). However, there are many diseases that may affect the immune system, such as AIDS, cirrhosis, and advanced malignant tumors, which may affect the removal of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), further affecting the treatment of COVID-19 patients. A nationwide analysis in China analyzed the major strategies for patients with cancer in this COVID-19 crisis (5). The process of advanced cirrhosis is complicated with cirrhosis-associated immune dysfunction. Cirrhosis has the potential to injure the homeostatic role of the liver in the immune system (6, 7). In this case study, we report a case of a COVID-19 patient with cirrhosis. We describe the symptoms, diagnosis, treatment, and management of this patient, which may provide more information for the treatment of COVID-19 patients with cirrhosis.



CASE REPORT

On February 11, 2020, a 73-year-old woman came to the Fever Clinic of the First Hospital of Changsha, China. Ten minutes later, she was taken to the examination room and evaluated by a clinic doctor. The chief complaint of the patient was a fever—her body temperature peaked at 39°C—with cough, expectoration, shortness of breath, and general weakness that started prior 5 days. She developed mild diarrhea (3–4 stools/day) 2 days prior to coming to the hospital. Her daughter was diagnosed with COVID-19. Given her symptoms and recent close contact with a COVID-19-positive patient, she decided to go to a healthcare provider. The patient had a history of cirrhosis and type 2 diabetes, but no history of smoking or drinking. Physical examination indicated a body temperature of 38.8°C, a pulse of 100 beats/min, a respiratory rate of 22 breaths/min, an oxygen saturation of 85%, and bowel sounds at four times/min. She presented with a characteristic feature of chronic liver disease, hepatic facies, and liver palms, but no spider nevus. In addition, she had thick breathing sounds on both sides of the lungs and audible wet murmurs in both the lungs. The abdomen of the patient was soft and had no lumps. No pain was found in the liver without mobile dullness.

Considering the possibility of SARS-COV-2 infection, we performed a chest CT examination and found bilateral pneumonia (Figure 1). The results of a nucleic acid amplification test (NAAT) for influenza A and B were negative. Her blood tests demonstrated simultaneous reduction of the ternary systems (red blood cells: 2.83 × 1012 cells/l; peripheral blood hemoglobin: 83 g/l; white blood cells: 0.78 × 109 cells/l; lymphocytes: 0.11 × 109 cells/l; lym%: 14.5%; platelets: 41 × 109 cells/l) and an elevated percentage of neutrophils (0.65 × 109/L; n%: 82.8%), C-reactive protein (62.5 mg/l), and erythrocyte sedimentation rate (129 mm/h) (Table 1). In view of the close contact history and clinical examination results of the patient, we carried out COVID-19 test for the patient. Specimens were collected following the Chinese Center for Disease Control and Prevention (CCDC) guidance. The results showed that she tested positive for SARS-COV-2. Therefore, she was admitted to the isolation ward for further treatment.


[image: Figure 1]
FIGURE 1. CT of the chest of the patient. (A) CT of the chest was obtained on February 12, 2020 (hospital day 2, illness day 6). The major morphogenesis of her bilateral lungs took on increased bronchovascular shadows and multiple patchy and maculas shadows, with cord-like ground-glass opacity (GGO) in the middle and lower regions of the lung. CT scan of the chest also showed increased lung markings. The texture of the trachea and blood vessels in both the lungs became thicker. (B) CT of the chest was obtained on February 16, 2020 (hospital day 6, illness day 10). The patchy lesions and maculas in both the lungs were partially absorbed. Increased lung markings were observed in the bilateral lungs. (C) CT of the chest was obtained on February 20, 2020 (hospital day 10, illness day 14). Decreased density of the patchy lesions in both the lungs was observed. The texture of the trachea and blood vessels in both the lungs became thicker. (D) CT of the chest was obtained on February 24, 2020 (hospital day 14, illness day 18). The pulmonary lesions remained unchanged. (E) CT of the chest was obtained on February 28, 2020 (hospital day 18, illness day 22). There was no obvious change in the patchy lesions in both the lungs. GGO was slightly increased. (F) CT of the chest was obtained on March 3, 2020 (hospital day 22, illness day 26). The major lesions of the bilateral lungs were not absorbed. (G) CT of the chest was obtained on March 10, 2020 (hospital day 29, illness day 33). The multiple patchy and maculas shadows of the bilateral lungs were further absorbed and the bronchovascular shadows were reduced.



Table 1. Clinical laboratory results.
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On day 1 of the hospital stay (illness day 5), the patient was administered lopinavir and ritonavir tablets (2 pills BID peros), which were recommended by the Diagnosis and Treatment of Pneumonitis with COVID-19 Infection (DTPI) published by the National Health Commission of the People's Republic of China (PRC) and interferon alpha-2b injection (5 million IU added into 2 ml of sterile water, inhalation BID). To inhibit inflammation in the lungs, she was treated with methylprednisolone sodium succinate (40 mg QD, intravenously). Yellow-green expectoration predicted the presence of a bacterial infection and, as such, moxifloxacin hydrochloride and sodium chloride injection (0.4 g QD) were given intravenously to the patient as treatment. Moreover, other supportive treatments included human immunoglobulin (10 g QD, intravenously) for improving immunity, Bifidobacterium lactobacillus trifecta orally for regulating the intestinal flora, recombinant human granulocyte colony-stimulating factor for promoting cell proliferation, and ampeptide elemente tablets for promoting the formation of platelets.

On day 2 of the hospital stay (illness day 6), she was asymptomatic apart from a cough, expectoration, chest tightness, and shortness of breath. Additionally, her temperature dropped to 36.9°C, but she reported that diarrhea still existed, approximately four times/day (Table 2). CT scans showed that the patchy infiltration was scattered as a small range of ground-glass opacity effusion and strip lesions in the bilateral lungs, which was similar to day 1 in the hospital (Figure 1). Otherwise, the laboratory results reflected that there was still a reduction in the tertiary system and hypoproteinemia due to liver dysfunction. Human serum albumin (50 ml BID) was then given intravenously. To prevent of episodes of hepatic encephalopathy, which is a chronically debilitating complication of hepatic cirrhosis, lactulose was added to the therapeutic regimen of the patient and nutritious meals were supplied to improve her anemia. The CCDC repeatedly confirmed that the oropharyngeal swabs of this patient tested positive for SARS-CoV-2 by real-time reverse transcription PCR (rRT-PCR) assay.


Table 2. Body temperatures and symptoms from February 6 to March 13, 2020.
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On day 3 of the hospital stay (illness day 7), the patient reported she felt better. Her pulse oxygen saturation increased significantly, up to 100%, at an oxygen flow rate of 2 l/min. Since that she still had diarrhea symptoms and lactulose was stopped to avoid the occurrence of imbalance of water and electrolytes. On day 4 of her hospital stay (illness day 8), a gastroenterologist was contacted to evaluate the persistent diarrhea of the patient. According to the suggestion of the gastroenterologist, the patient was treated with pantoprazole enteric-coated tablets (40 mg QD orally) for acid suppression. In addition, reduced glutathione (0.6 g QD) was given intravenously to protect her liver from subsequent damage.

On days 5–10 of the hospital day (illness days 9–14), the patient reported that her diarrhea improved to a degree and her clinical condition improved with supportive care. On hospital day 6 of the hospital stay, CT scans showed that the partial patchy lesions in the bilateral lungs were absorbed compared with the CT images obtained previously (Figure 1). Given the clinical presentation of the patient, treatment with human serum albumin was stopped on day 6 of the hospital stay. Lopinavir and ritonavir tablets, methylprednisolone sodium succinate, moxifloxacin, ampeptide elemente tablets, pantoprazole enteric-coated tablets, and human immunoglobulin were stopped on day 8 of the hospital stay of the patient (Table 3). However, the clinical course of the patient continued to deteriorate in terms of her respiratory symptoms, who typically presented with a cough and shortness of breath. Thymosin (0.1 g QD) and plasma (200 ml) from recovered COVID-19 patients plasma were then given intravenously to boost the immunity of the patient. On day 9 of the hospital stay (illness day 13), the C-reactive protein of this patient dropped to 3.4 mg/l. Nevertheless, CT scans of the chest indicated that the symptoms of the bilateral lungs of the patient did not improve on day 10 of the hospital stay (Figure 1). Moreover, the oropharyngeal swabs of this patient retested positive. Therefore, chloroquine phosphate (0.5 g BID) was administered orally instead. Additionally, the treatments did not improve the level of blood cells because of liver dysfunction and hypersplenism caused by cirrhosis.


Table 3. Order sheet of the physician.
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On days 11–18 of the hospital stay (illness days 15–22), she was in good clinical condition, except for a persistent cough and intermittent diarrhea. In order to further alleviate the diarrhea of the patient, montmorillonite powder (3 g QD) and loperamide hydrochloride (2 mg QD) were administrated orally. Moreover, interferon alpha-2b injections were stopped due to its limited effect on the clearance of the virus and the plasma from recovered COVID-19 patients was infused again on day 15 of the hospital stay (illness day 19). As the diarrhea of the patient improved, antidiarrheal drugs were discontinued on day 18 of the hospital stay (illness day 22).

On days 19–29 of the hospital stay (illness days 23–33), the vital signs of the patient were largely stable. The patient reported that her cough and diarrhea had abated and her clinical condition improved. Given these good clinical conditions, a reduction in glutathione injections was initiated on day 19 of her hospital stay. However, since the oropharyngeal swabs of this patient tested positive again, she was treated with plasma from a recovered COVID-19 patient for the third time. On day 29 of the hospital stay (illness day 33), CT scans showed that the patchy lesions in the bilateral lungs of the patient had absorbed compared with the CT images obtained previously (Figure 1). On the same day, the patient tested negative for COVID-19 infection (Table 1). On day 30 of the hospital stay (illness day 34), the patient was once again treated with the plasma from a recovered COVID-19 patient in order to ensure that the virus was completely cleared. On days 30–31 of the hospital stay, the patient tested negative for COVID-19 by an rRT-PCR assay for two times. She was discharged on March 13, 2020 (day 32 of the hospital stay, illness day 36).



DISCUSSION

Cirrhosis affects the cellular and humoral immune response of the entire body and the immune system of the liver (6, 8). The proportion of CD4+/CD8+ cells in the liver of patients with cirrhosis decreases and the distribution of lymphocytes varies within different lesions. CD8+ cells predominate in the necrotic area, while CD4+ cells increase in the manifold area. T-helper type 1 (Th1) cells dominate during the early stages of cirrhosis and then gradually drift toward Th2 cells. In order to understand the impact of cirrhosis on the treatment of COVID-19, we report the symptoms, diagnosis, treatment, and management of a COVID-19 patient with cirrhosis.

In this case study, the patient tested positive for SARS-CoV-2, which was supported by CT scan of the chest and she was admitted to the isolation ward at the First Hospital of Changsha City, China. Lopinavir and ritonavir tablets combined with interferon alpha-2b injections were given to her on her first day in the hospital. Though she was basically asymptomatic on day 2 of her hospital stay and her body temperature also returned to a normal range, the inflammation of her bilateral lungs was difficult to subside, suggesting that clinicians should be aware of COVID-19 patients with diseases affecting the immune system. These patients may show mild or even no symptoms, while the inflammation of lungs may be progressing. Therefore, if a person with basic diseases that impair the immune system was exposed to confirmed COVID-19 cases, they should immediately come to the hospital even if they have no symptoms. Also, doctors need to be aware of the progression of inflammation in the lungs.

Previous reports showed that COVID-19 patients with cirrhosis had lower albumin than patients with COVID-19 (9), which was consistent with the results of this case study. Moreover, Qi et al. discovered that leukopenia, lymphopenia, and thrombocytopenia occurred in COVID-19 patients with cirrhosis (10), which were similar to the results we obtained. Additionally, increasing evidence indicated that patients with COVID-19 exhibited a hypercoagulability in the lung (11). In this case study, the D-dimers of COVID-19 patient with cirrhosis were elevated, suggesting hypercoagulability of the patient. The liver synthesizes a variety of coagulation factors. When cirrhosis causes liver insufficiency, the production of coagulation factors is reduced, which leads to prolonged prothrombin time (PT), activated partial thromboplastin time (APTT) and thrombin time (TT), and a decrease of fibrinogen. Therefore, the PT, APTT, and TT of COVID-19 patient with cirrhosis were prolonged and fibrinogen was decreased, which was similar to the previous study (12). In addition, venous thromboembolism (VTE) including deep venous thrombosis (DVT) is common in cirrohsis patients. Additionally, the patient in this case study was treated with antiviral drugs, which had no obvious effect on her symptoms. Previous study indicated that 96% cirrhotic patients with confirmed SARS-CoV-2 infection needed hospitalization or prolonged an ongoing one (13). In this case study, we observed similar results. This COVID-19 patient with cirrhosis was hospitalized for 32 days. She was tested positive for COVID-19 on day 25 of her hospital stay. Moreover, the numbers of WBC and the absolute neutrophil count and absolute lymphocyte count remained reduced in this patient. The process of advanced cirrhosis is complicated with cirrhosis-associated immune dysfunction. Cirrhosis has the potential to injure the homeostatic role of the liver in the immune system, which may be associated with the process of COVID-19. Additionally, although the mortality of COVID-19 was mediated by pulmonary involvement, cirrhosis is assumed to be a high-risk factor for severe COVID-19 because of an altered gut-liver axis and inherent immune dysfunction. Cirrhosis can impair the cellular and humoral immune system of the entire body, which may impair the removal of SARS-CoV-2. Thus, physicians may need to monitor immune indicators in COVID-19-positive patients with comorbidities that impair the immune system.

The patient in this case study was administered the plasma (200 ml) from recovered COVID-19 patients four times. After the last administration of plasma on day 30 of the hospital stay, the patient tested negative for SARS-CoV-2 three consecutive times and then she was discharged on day 32 of her hospital stay. This suggested that the treatment for COVID-19 is passive immunotherapy. Cirrhosis can impair the homeostatic role of the liver in the systemic immune response; thus, passive immunotherapy, such as plasma administration from recovered COVID-19 patients, may be an option for treatment. However, this case study has a limitation that needs to be cautious. These findings have only been observed in one patient. Further multicenter with large sample studies are needed to perform to verify the results.



CONCLUSION

This case study described the symptoms, diagnosis, treatment, and management of a COVID-19 patient with cirrhosis, emphasizing the need to pay attention to underlying diseases in COVID-19-positive patients. More information about this disease is still needed in order to successfully explore its clinical management.
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“The velue in the patient was below normal,

#The value in the patient was above normal.

TTested negative for three times (M10, M11, and M12) by GRT-PCR.

F, February; M, March; H, hospital day; gRT-PCT, quantificational Real-Time Polymerase Chain Reaction.
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