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Abstract
Objective: Novel coronavirus (nCoV, SARS-CoV-2) infection becomes a world-wide epidemic which has complicated and
diversi�ed symptoms, but no special treatment. In this study, diagnosis and treatment of family clustering nCoV infection were
analyzed.

Methods: The Sichuan Suining Central Hospital received 11 patients with con�rmed nCoV virus infection from 4 families
during January 23rd, 2020 to February 20th, 2020. Their clinical symptoms, treatment conditions and changes of disease state
were reviewed in the present study.

Results: In all 4 families, there were 1-2 members in each family who had contact with epidemic disease. Clinical
manifestations were: 3 cases had debilitation only, 1 case had cough only, 1 case had diarrhea (a child patient of four years
old), 5 cases had fever and cough, and 1 case had blood-stained sputum. According to image changes, no image change was
observed in 1 child patient. Multiple focal ground-glass opacities were detected from 2 patients and multiple patchy shadows
were observed from 8 patients, especially in lung periphery. Complications with basic diseases: there were hypertension in 3
cases, diabetes in 2 cases, and hypertension and diabetes in 1 case. Moreover, there’s one patient who had rheumatic heart
disease and received mitral and aortic valve replacement 2 years ago. There’s another one who had depression and suicidal
tendency. All 11 cases divided into mild type (1 child patient), moderate type (8 patients), severe type (1 patient) and critical
type (1 patient). Treatment: the mild child patient (4 years old) was administrated with 2.75ml lopinavir / ritonavir oral liquid
(twice per day) and intravenous drip of 0.17g ribavirin injection (1ml: 0.1g*10pcs/box) every 12h for one week. Meanwhile, the
child was asked to take azithromycin orally. 7 moderate patients were treated with intravenous drip of 0.5g ribavirin injection
(1ml: 0.1g*10pcs/box) every 12h (twice per day) and two pieces of lopinavir/ritonavior (twice per day) for 7-10 days. In the
same time, patients were given with reasonable amount of antibiotics by oral or intravenous drip. 1 severe patient and 1 critical
patent were treated with 5,000,000 U recombinant human interferon α2b injection (3,000,000 U/pc) and aerosol inhalation of
2ml sterile water for injection (5ml*50 pcs/ box), twice per day. Besides, they took 2 pieces of lopinavir/ritonavior, twice per
day. The whole treatment program lasted for 6-12 days, accompanied with appropriate amount of intravenous drip of
antibiotics. The critical patient was also provided with mechanical ventilation. During the treatment, severe and critical patients
were treated by resochin for 4-5 days for evident respiratory symptoms. One moderate patient was treated with 2 pieces of
lopinavir/ritonavior, twice per day. In the same time, it was administrated by intravenous drip of antibiotics. However, resochin
treatment was applied for positive novel coronavirus nucleic acid of respiratory sputum specimen after 11 days of treatment.
Discharge: After treatment, patients with body temperatures of all patients recovered to normal level, and respiratory symptoms
and digestive tract symptoms relieved signi�cantly, signi�cant coe�cient of exudative lesion at lung according to chest CT
and negative novel coronavirus nucleic acid of continuous two respiratory sputum specimens (sampling interval was at least 1
day) were allowed to be discharged. Adverse reactions: 4 patients had loose stools and abdominal discomfort, and another 2
cases had diarrhea.

Conclusions: SARS-CoV-2 infection have complicated and diversi�ed symptoms, which shall be identi�ed according to
epidemic history and novel coronavirus nucleic acid test. In particular, the whole family in which there’s a patient with
con�rmed SARS-CoV-2 shall be isolated for screening in addition to the patient. The lopinavir/ritonavior administration
combined with ribavirin or recombinant Human Interferon (RHI) α2b is effective, accompanied with mild adverse reaction. If
lopinavir/ritonavior administration and / or combined with ribavirin and RHI α2b is invalid, adding resochin might be effective.

Background
Pneumonia cases with unknown causes occurred continuously in Wuhan City, Hubei Province since December, 2019.
Subsequently, such pneumonia spread quickly to the whole Hubei Province, the whole China and many countries and regions
in the world. According to complete genome sequencing, such pneumonia was proved as the consequence of a novel
coronavirus (nCoV) infection (SARS-CoV-2) [1]. The Word Health Organization (WHO) reported that more than 43,000
con�rmed cases of nCoV infection have been identi�ed in 28 countries and regions, in which more than 99% were in China [1].
WHO announced COVID-19 as the sixth public health emergency which was concerned around the world on January 30 h,
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2020. SARS-CoV-2 is closely related with two severe acute respiratory syndrome coronaviruses (bat-SL-CoVZC45 and bat-SL-
CoVZXC21) which were derived from bat [2]. It spread through spraying or direct contact of people. It is estimated that the
average incubation period of infection is 6.4 days and the basic number of reproduction is 2.24–3.58. In patients with
pneumonia caused by SARS-CoV-2 (novel coronavirus pneumonia or Wuhan pneumonia), fever is the most common symptom,
followed by cough. It found from chest computed tomography (CT) images that the most common symptom was to ground-
glass opacities (GGO) at two sides of lungs. At present, some study pointed out that some patients have non-typical
symptoms, including debilitation only, diarrhea only and some even showed no symptoms. These patients were very easy to be
missed in diagnosis, thus causing delayed treatment and spreading of the disease. Particularly, the whole family in which
there’s a patient with con�rmed SARS-CoV-2 shall be isolated for screening in addition to the patient. There’s no speci�c
medicine for SARS-CoV-2 and some patients have progressed to severe novel coronavirus pneumonia with poor prognosis and
high death rate. Early diagnosis and intervention not only can cure patients as early as possible and protect them from
development to novel coronavirus pneumonia, but also can prevent diffusion of the disease. No speci�c medicine is available
yet for SARS-CoV-2. However, this study discovered certain clinical effect of ribavirin injection combined with
lopinavir/ritonavior for 11 patients with SARS-CoV-2 from 4 families who were hospitalized during January 23rd, 2020 to
February 20th, 2020.

Information And Methods
General information

A total of 11 patients with SARS-CoV-2 from 4 families who were received in Sichuan Suining Central Hospital during January
23rd, 2020 to February 20th, 2020 were collected as research objects. They were divided into mild type (1 case), moderate type
(8 cases), severe type (1 case) and critical type (1 case). These 11 patients were composed of 6 males and 5 females aging
from 4-71. They showed signi�cant family clustering infection. Among them, there were 3 asymptomatic patients.

The latest diagnosis standard and clinical classi�cation of SARS-CoV-2, disisolation and discharge standards, follow-up visits

Diagnosis standards: chest CT of COVID-19 showed some characteristics. The Diagnosis and Treatment Program for
Pneumonia Caused by Novel Coronavirus Infection (5th trial version) has viewed pneumonia imaging features of suspicious
cases in Hubei Province as an independent standards for clinical diagnosis of COVID-19. Chest CT images: there are multiple
patchy shadows and interstitial changes in early stage, especially in lung periphery. These will further progress to multiple GGO
and in�ltration shadows at two sides of lungs, and even may cause lung consolidation. Pleural effusion is rare. Testing novel
coronavirus nucleic acid of nasopharynx swab, phlegm, lower respiratory secreta, blood and faeces based on the real-time
polymerase chain reaction (PCR) is the gold standard for diagnosis of COVID-19 [3]. According to laboratory examination, total
number of peripheral blood leucocyte in early stage of COVID-19 is normal or decreased, while the lymphocyte count
decreases. Some patients had increases of liver enzyme, creatase and myohemoglobin. Most patients presented increases of
C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR), but normal procalcitonin (PCT). Severe patients had
increase of D-dimer and progressive reduction of peripheral blood lymphocyte

Clinical classi�cation: 1) mild type: mild clinical symptoms and no pneumonia manifestation on images. 2) Moderate type:
fever and respiratory symptom, accompanied with pneumonia manifestation on images. Moderate type has high risks to be
developed to severe type upon any one of following conditions: 1. continuous hyperpyrexia; 2. Old; 3. Serious basic diseases; 4.
Quick progresses in two successive lung CT examinations. 3) Severe type: patients conforming to any one of following items
are evaluated as the severe type: 1. Respiratory distress, RR>30 times /min; 2. Oxygen saturation <93% under quiescent
condition; 3. Arterial partial pressure of oxygen (PaO2) / oxygen uptake (FiO2) <=300 mmHg. 4) Critical type: patients
conforming to any one of following items are evaluated as the critical type: 1. Occurrence of respiratory failure and requiring
mechanical ventilation; 2) occurrence of shock, combined with other organ failure and ICU monitoring treatment [4].

Clinical manifestations: fever, debilitation and dry cough are main manifestations. There are rare upper respiratory symptoms,
such as nasal obstruction and rhinorrhea. About half percentage of patients had breathing di�culties after one week and
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severe patients might be developed to acute respiratory distress syndrome, septic shock, and irreformable metabolic acidosis
and coagulation disorders. It is important to note that severe and critical patients might suffer middle-grade and low-grade
fever, and even no evident fever in the course. Some patients have mild onset symptoms and no fever, and they were recovered
after one week. Most patients had good prognosis and few patients suffered severe symptoms and even died.

Disisolation and discharge standards: body temperature recovered for at least 3 days, signi�cant improvement of respiratory
symptoms, great improvement of acute exudative lesion in lung images, and negative test of two successive respiratory
pathogenic nucleic acid tests (sampling interval was at least 1 day). Diagnosis and Treatment Program for Pneumonia Caused
by Novel Coronavirus Infection (6th trial version)

Follow-up visit: Self-health monitoring lasted for 14 days after discharge. All patients were asked not to go for outdoor
activities and return to hospital for follow-up visit and return visit at the second and fourth weeks after discharge. Diagnosis
and Treatment Program for Pneumonia Caused by Novel Coronavirus Infection (6th trial version)

Treatment method

The mild child patient (4 years old) was administrated with 2.75ml lopinavir / ritonavir oral liquid (twice per day) and
intravenous drip of 0.17g ribavirin injection (1ml: 0.1g*10pcs/box) every 12h for one week. Meanwhile, the child was asked to
take azithromycin orally.

7 moderate patients were treated with intravenous drip of 0.5g ribavirin injection (1ml: 0.1g*10pcs/box) every 12h (twice per
day) and two pieces of lopinavir/ritonavior (twice per day) for 7-10 days. In the same time, patients were given with reasonable
amount of antibiotics by oral or intravenous drip.

1 severe patient and 1 critical patent were treated with 5,000,000 U RHI α2b injection (3,000,000 U/pc) and aerosol inhalation
of 2ml sterile water for injection (5ml*50 pcs/ box), twice per day. Besides, they took 2 pieces of lopinavir/ritonavior, twice per
day. The whole treatment program lasted for 6-12 days, accompanied with appropriate amount of intravenous drip of
antibiotics. The critical patient was also provided with mechanical ventilation. During the treatment, severe and critical patients
were treated by resochin for 4-5 days for evident respiratory symptoms.

One moderate patient was treated with 2 pieces of lopinavir/ritonavior, twice per day. In the same time, it was administrated by
intravenous drip of antibiotics. However, resochin treatment was applied for positive novel coronavirus nucleic acid of
respiratory sputum specimen after 11 days of treatment.

Results
Epidemiology: In all selected four families, each family had 1-2 members who had contacted epidemic diseases.

Blood routine examination and changes in biochemical criteria: Patients 1-2 showed increases of leukocytes, NEUT and C-
reactive protein. Patients 8-11 had 9-item respiratory test and mycoplasma was positive. Blood routine examination and
changes in biochemical criteria are shown in Table.1.
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Table 1
Blood routine examination and changes in biochemical criteria are shown. Patients 1-4 were the Family 1. Patients 5-7 were the

Family 2. Patients 8-9 were Family 3. Patients 10-11 were Family 4. “-” represents no examination result.

Laboratory
examination

1 2 3 4 5 6 7 8 9 10 11

Leukocytes (10^9/L) 9.7 7.9 7.9 8.5 4.8 3.8 3.4 6.6 9.5 4.9 4.8

Lymphocyte ratio(%) 9.6 13 22.7 25.3 27.9 22 24.3 38.1 13.7 37.4 28.6

NEUT(%) 81 79.1 72 69.4 58.5 69.6 61.7 51.5 80.1
↑

54 61.6

C-reactive
protein(mg/L)

134.39 153.35
↑

17.93
↑

0.69 0.52 0.85 9.18 < 
0.499

< 
0.499

< 
0.499

< 
0.499

Serum PCT(ng/ml) 0.09 0.47 < 
0.05

< 
0.05

0.06 0.05 0.05 < 
0.05

< 
0.05

< 
0.05

< 
0.05

ESR(mm/h) 100
↑

97
↑

55
↑

43
↑

55
↑

- 25
↑

4 6 14 45
↑

Myohemoglobin
test(ng/ml)

57 60.5 21.4 24.5 143.8 63.7 31 30.1 43.8 24.1 4.8

Troponin I test(pg/ml) 8.2 12.7 2.6 3.8 27.2 27 4.5 2.4 0.5 0.3 0.1

Creatine kinase
isoenzyme(ng/ml)

0.5 0.8 0.5 1.5 2.6 0.9 0.5 1.9 0.5 0.4 0.3

Alanine
aminotransferase(U/L)

19.7 70.7
↑

17.9 21.1 15.5 7.2 37.2 20.1 11.7 34.7 32.8

Aspartate
aminotransferase(U/L)

25.6 105.7
↑

27 25.9 49.7 39.2 42.4↑ 36.1 20.1 28.5 27.2

TBil(umol/L) 8.5 12.1 6.6 4.9 8.7 19.7 5.6 4.2
↓

5.4 14.9 16.3

Direct
bilirubin(umol/L)

3.5 6.4 1.8 1.5 2 6.3 1.3 1 1.6 2.7 3.4

Indirect
bilirubin(umol/L)

5 5.7 4.8 3.4 6.7 13.4 4.3 3.2 3.8 12.2 12.9

Creatinine mmol/L 6.3 6.3 3.7 4.3 6.2 4.2 2.8 5.3 2.6 4.6 4.2

Urea nitrogen umol/L 73 69 42 55 75 77 55 34 68 79 51

D-dimer(ug/ml) 0.56 1.39
↑

0.36 0.43 0.47 1.34 0.3 0.18 0.18 0.19 0.41

Oxygen saturation at
admission %

92 92 99 97 97 96 97 98 98 98 99

Clinical manifestation: 3 cases had debilitation only, 1 case had cough only, 1 case had diarrhea (4 years old), 5 cases had
fever and cough, and 1 case had blood-stained sputum.

Imaging manifestations: imaging changes of 11 patients: 1 case had no imaging change. Multiple focal GGOs were detected
from 2 patients and multiple patchy shadows were observed from 8 patients, especially in lung periphery. Typical imaging
manifestations are shown in Fig.1-2.

Combination of basic diseases: three cases had hypertension, 2 cases had diabetes and 1 case had hypertension and
diabetes. Moreover, there’s one patient who had rheumatic heart disease and received mitral and aortic valve replacement 2



Page 6/12

years ago. There’s another one who had depression and suicidal tendency. There were 1 mild patient, 8 moderate patients, 1
severe patient and 1 critical patient. The severe and critical patients had complications of diabetes.

Diagnosis method: 9 cases showed positive in novel coronavirus nucleic acid test and 2 cases showed positive in pharynx test
of novel coronavirus nucleic acid.

Therapeutic effect: Lopinavir/ritonavior combined with ribavirin or RHI α2b was effective for 1 mild patient and 7 moderate
patients. However, the Lopinavir/ritonavior combined with RHI α2b failed to relieve respiratory symptoms of severe and critical
patients. Therefore, resochin treatment was applied, which achieved effective clinical outcome. One moderate patient remained
positive in nucleic acid test of respiratory phlegm samples after lopinavir/ritonavior treatment, and resochin treatment was
applied, which made nucleic acid turn to negative.

Adverse reaction: 4 patients had loose stools and abdominal discomfort, and another two patients had diarrhea. All patients
developed evident liver and kidney disorders.

Prognosis: All patients recovered normal body temperature, signi�cantly relieved respiratory symptoms and digestive tract
symptoms, signi�cant coe�cient of exudative lesion at lung according to chest CT and negative novel coronavirus nucleic
acid of continuous two respiratory sputum specimens (sampling interval is at least 1 day) after the treatment. Follow-up visit
was performed after 2 weeks of discharge, which discovered no discomfort.

Disisolation and discharge standards: All 11 patients met the discharge criteria and were discharged. Typical imaging
performance is shown in Figure 3.

Follow-up visit: 11 patients were asked not to go for outdoor activities and return to hospital for follow-up visit and return visit
at the second and fourth weeks after discharge. None of the 11 patients had discomfort, and CT images showed increased
density of lamellar ground glass in the subpleural area of the lower lobe of both lungs has been completely absorbed and
disappeared.

 SARS-CoV-2 nucleic acid test was negative in sputum, blood and stool. Typical imaging performance is shown in Figure 4.

Discussions
In 1965, Tyml et al. separated a strain of virus from snot of patients with common old by human embryo trachea culture
method and named it as B814 virus. Subsequently, Harare et al. separated similar virus through human embryo nephrocytes
and the representative strain was named 229E virus. In 1967, McIntosh separated a batch of virus from patients with cold
through human embryo trachea culture method and its representative strain was OC43 strain. In 1968, Almeida et al. studied
morphologies of these viruses and they found from electron microscope that these viruses have corona-like spinous processes
on the diolame. Therefore, they suggested to naming this type of virus as coronavirus. In 1975, the National Virus Naming
Committee proposed an o�cial name of coronaviridae. Coronavirus is a kind of RNA virus which has extensive distributions in
human and animals, and it belongs to Coronaviruses, Coronaviridae, Nidovirale. It can cause diseases of respiratory tract,
digestive track, liver and nervous system. Severe acute respiratory syndrome coronavirus (SARS-CoV) and Middl e East
Respi rator y Syndr ome coronavirus (MERS-CoV) are known fetal β-type coronavirus [3, 4]. According to the complete genome
sequencing of respiratory samples of patients with the novel coronavirus, it found that sequence of novel coronavirus matched
with B pedigree of β-type coronavirus and it is similar with those of SARS-CoV and MERS-CoV. However, the consistence of
novel coronavirus with SARS-CoV and MERS-CoV in the conserved region replication (ORF lab) enzyme is lower than 90%.
International Committee on Taxonomy of Viruses (ICTV) named the novel coronavirus as SARS-CoV-2 according to
systematology, taxonomy and conventions [5].

SARS-CoV-2 acts on ACE2 on human cell surface through the furcella S protein and the S protein drives integration of virus
membrane and host cytomembrane through structural rearrangement, thus infecting respiratory epithelial cells of human.
According to biophysics and structural evidences, the bonding strength between SARS-CoV-2 and ACE2 is about 15 nmol/L,
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and SARS-CoV-2 has stronger a�nity than SARS-CoV [5, 6], which determines its stronger infectivity. Besides, the single cell
RNA sequencing data showed expressions of ACE2 in heart, kidney, liver, bladder and ileum [7, 8], indicating the risk of these
organs from virus infection in addition to lung. In this study, respiratory symptoms are common in patients with SARS-CoV-2
infection and 6 patients of 11 have respiratory symptoms. There’s one patient with digestive tract symptoms as the main
symptom. Moreover, this study proves that the SARS-CoV-2 is easy to be spread in a family.

Currently, infected patients are viewed as the source of SARS-CoV-2 and asymptomatic patients might carry the virus [9]. Short-
distance respiratory spraying and direct or indirect contact are major spreading ways of SARS-CoV-2, such as mouth, nose and
eye mucous membrane infection with hands. Aerosol transmission might occur in a relatively closed environment with
relatively high virus concentration. However, there’s no evidence to prove that aerosol transmission is a major spreading way
[10]. In this investigation, we also found that all 11 patients came from 4 families and each family had 1–2 members who had
contacted with SARS-CoV-2 infected patients. This reveals the possibility of direct or indirect contact transmission, thus
infecting other family members. Therefore, the whole family in which there’s a patient with con�rmed SARS-CoV-2 shall be
isolated for screening in addition to the patient. According to chest X-ray examination, the rate of missed diagnosis of patients
who mainly present early lesion or GGO density is relatively high [11]. Chest CT examination is irreplaceable for recognition of
pneumonia, which is mainly attributed to high-resolution CT [11]. In this investigation, imaging changes of 11 patients include
multiple GGO in 2 cases, and multiple patchy shadows in 9 patients, especially in lung periphery. These conform to the latest
report [11].

No speci�c medicine for SARS-CoV-2 has been developed yet [10]. Lopinavir/ritonavior is a kind of medicine for human
immunode�ciency virus (HIV) infection. Lopinavir can inhibit a key “protease” in the replication process of HIV, but it is
decomposed quickly by hepatic microsomal enzymes (mainly CYP3A) in vivo. Ritonavior is another protease inhibitor and it
can inhibit hepatic microsomal enzyme CYP3A signi�cantly, thus increasing the concentration of lopinavir in blood. Hence,
lopinavir/ritonavior can strengthen resistance to HIV [12]. Studies have found that lopinavir can inhibit the major protease
Mproo of SARS-CoV. During SARS epidemic in 2003, a scholar from Hong Kong, China found that lopinavir/ritonavior could
lower the incidence and death rate of acute respiratory distress syndrome. When screening drugs to inhibit MERS-CoV from the
drug database which is approved by FDA, it found that lopinavir could inhibit MERS-CoV activity by a low concentration [13].
Moreover, lopinavir/ritonavior could decrease death rate of lemur for MERS-CoV infection [13]. According to an in vitro study,
lopinavir/ritonavior could resist virus by inhibiting replication of MERS-CoV and SARS-CoV [14, 15]. Ribavirin is a kind of cynic
analog and a type of broad spectrum antiviral drug. On the one hand, it is mainly used to treat respiratory syncytial virus (RSV)
infection. On the other hand, it is mainly used to cooperate with interferon to treat hepatitis C virus. During SARS in 2003,
ribavirin was applied to treat SARS-CoV infection, �nding that ribavirin could lower fatality rate and proportion of trachea
cannula signi�cantly [16]. Almekhla� et al. carried out a cohort study and pointed out that ribavirin can treat MERS-CoV
infection to some extent [17]. Therefore, 9 patients with SARS-CoV-2 infection in this study were treated by lopinavir/ritonavior
combined with ribavirin, and all of them were cured. This proves that lopinavir/ritonavior combined with ribavirin might be
effective for SARS-CoV-2 infection. However, this has to be further proved by expanding samples and a multicenter control
study. Besides, it claims a mild side effect and only few patients suffered adverse reactions like diarrhea, nausea, emesis, etc.

As a kind of broad spectrum antiviral drug, interferon (IFN) has not antiviral activity, but it can increase expression of the major
histocompatibility complex (MHC) I, increase representation of viral antigens on infected cell surface, and promote recognition
of immune system of the body to virus infected cells [18]. According to an in vitro study, IFN and ribavirin were added into the
kidney cell lines of rhesus infected by MERS-CoV. It found that the combined use of IFN and ribavirin can inhibit growth of
MERS-CoV more effectively than the independent use of ribavirin. Besides, the in vivo study of rhesus animal model also
proved the prognosis improvement of combination of IFN and ribavirin [7, 8]. Loutfy et al. [9] compared clinical effects of IFN α
combined with glucocorticoid and independent use of glucocorticoid in treatment of SARS-CoV infection. They pointed out that
the IFN α combined with glucocorticoid could shorten relieving time of lung image by 50% (P = 0 .001) and improve oxygen
saturation signi�cantly (P = 0.02). Therefore, some patients were treated by aerosol inhalation of IFN.
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Chloroquine has been applied in clinics for over 70 years because of its economic e�ciency and safety. Recently, it is reported
that chloroquine has potential broad spectrum antiviral activity. Chloroquine can increase pH in lysosome, thus hindering
integration of virus and cells and thereby blocking virus infection in human cells [18]. Moreover, some study pointed that that
chloroquine can interfere glycosylation of SARS-CoV cell receptor, thus developing the antiviral effect [19]. After the occurrence
of 2019-nCoV infection epidemic, Wuhan Institute of Virology carried out an in vitro experimental study to explore the effective
drug to resist 2019-nCoV. It found that chloroquine can continue to develop the antiviral effect after human cell infection by
2019-nCoV except for above two antiviral mechanisms. Chloroquine also has immunoregulatory activity to strengthen antiviral
effect.

Conclusion
Therefore, the novel coronavirus pneumonia is easy to be spread in a family and the infected member might cause other
members in the family infected through direct or indirect contacts. For this reason, it is necessary to not only isolate and treat
the people with SARS-CoV-2 infection, but also isolate other family members for screening. People with SARS-CoV-2 infection
have complicated and diversi�ed symptoms. Family members with a member con�rmed SARS-CoV-2 infection shall be
screened in time even though no symptoms have been developed yet. People with SARS-CoV-2 infection shall be administrated
by lopinavir/ritonavior combined ribavirin and aerosol inhalation of IFN α as soon as possible. Moreover, chloroquine shall be
applied if the above treatment seems to be invalid. Antibiotic therapy shall be adopted if necessary.
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Typical imaging manifestations before the treatment. CT images showed increased density of lamella ground glass in the
subpleural area of the lower lobe of both lungs.

Figure 2

Typical imaging manifestations during the treatment. CT images showed increasing density of lamellar ground glass in the
lower pleura area of the lower lungs, thickening of local lobular septum, thickening of the pleura, compared with before
treatment, the lower lobe lesions in the right lung were reduced and the scope was broadened and the left lower lobe lesions
were increased.

Figure 3

Typical imaging manifestations after treatment. CT images showed increasing the density of lamellar ground glass in the
lower pleura, area of the lower lobe of the two lungs, thickening of the local lobular septum, and thickening of the adjacent
pleura. Compared with before and during treatment, the scope of the lower lobe lesions in the two lungs is reduced and the
density is reduced.
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Figure 4

Typical imaging manifestations in follow-up visit after 2 weeks of discharge. CT images showed increased density of lamellar
ground glass in the subpleural area of the lower lobe of both lungs has been completely absorbed and disappeared


