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Abstract
Background: Novel coronavirus disease 2019 (COVID-19) has spread around the world; therefore, more
attention should be paid to the clinical features of COVID-19, with the aim of improving the diagnosis and
treatment of patients. Methods: By 15 February 2020, 60 patients diagnosed with COVID-19 had been
admitted to Nanjing Second Hospital. We analyzed the clinical features of different age segments
infected with COVID-19 prospectively, including epidemiological, clinical, laboratory, and radiological
characteristics; treatment, clinical outcomes, and prognosis of this cohort of patients.

Results: The cohort comprised 29 male and 31 female patients (median age = 46.18 years old (range:
18–97). Fifty-�ve (91.7%) patients had a clear epidemiological contact history. The average incubation
period was 7.92 days. The most common clinical manifestations were fever (85%) and cough (75%).
Peripheral white blood cell counts were mostly normal at admission, 7 days, and 14 days, with no
differences among patients of different ages. The lymphocyte counts of all patients were in the normal
range on admission, and after 7 days and 14 days of treatment; however, the lymphocyte count in > 65-
year-old patients was less than that in the < 40 and 40–65-year-old groups after 7 and 14 days of
treatment (P < 0.05, respectively). At admission, the CD4 T lymphocyte count was within the normal
range; however, the CD4 T lymphocyte count in >65-year-old group was less than that in the < 40 and 40–
65-years-old groups after 14 days of treatment. The CD4 T lymphocyte counts were 723.46 ± 243.82/ml
(< 40), 640.00 ± 242.30/ml (40–65), and 399.88 ± 256.16/ml (> 65) (P =0.0075). The > 65-years-old group
had higher levels of lactate dehydrogenase (269.83 ± 73.36 vs. 208.52 ± 35.67 and 243.83 ± 76.66) after
14 days (P = 0.0496). Imaging revealed more lesions in the 40–65 and > 65-year-old groups (P < 0.0001).
The days after the nucleic acid detection turned negative in the three age groups were: 9.19 ± 3.93 (< 40),
10.04 ± 4.10 (40–65), and 13.57 ± 2.76 (> 65) (P = 0.0373). After antiviral treatment, together with anti-
infection regimen if the patient with lung infection and continuous oxygen inhalation if the patient is
hypoxic, all patients achieved total recovery and were discharged with follow-up.

Conclusion: Patients with COVID-19 pneumonia generally had an epidemiological history. Older patients
showed more extensive lesions upon admission, more severe illness, slower recovery of immune function,
the longer viral nucleic acid persistence. 

Background
Recently, a novel coronavirus has emerged from Wuhan, a city in central China that has an estimated
population of about 10 million and is a major transportation hub. Within a few weeks, the novel
coronavirus, tentatively named as Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) that
causes coronavirus disease 2019 (COVID-19), was announced by the World Health Organization [1].
Coronavirus is a large family of RNA viruses that can be transmitted through droplets or contact, and
might also be transmitted through the fecal-oral route, with a high incidence and rapid infection [2]. SARS-
CoV-2 could be considered as a distinct coronavirus from SARS. The genome of SARS-CoV-2 has 89%
nucleotide identity with bat SARS-like-CoVZXC21 and 82% with that of human SARS-CoV [3,4] ,
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suggesting that it was probably transmitted from bats or another host after developing the ability to
infect humans [5]. As the virus continues to spread, COVID-19 threatens not only China, but also the rest
of the world due to its international spread via travelers, posing a huge threat to global public health.
Nanjing is also a high-incidence city, and the Nanjing Public Health Medical Center (Jiangsu Provincial
Infectious Diseases Hospital) is a designated site for provincial infectious diseases, which has
shouldered the heavy responsibility of treating such patients. Up to 15 February 2020, 60 patients
diagnosed with COVID-19 had been admitted to Nanjing Second Hospital. In the present study, we
prospectively collected and analyzed the epidemiological, clinical, laboratory, and radiological
characteristics; and the treatment and clinical outcomes of these patients. We also strati�ed these data
according three patient age groups (< 40 years old, 40–65 years old, and > 65 years old) to increase
awareness of the clinical features of COVID-19, and to improve the diagnosis and treatment of patients.

Methods
Patients and parameters

Up to 15 February 2020, 60 patients diagnosed with COVID-19 infection were collected. We prospectively
collected and analyzed the epidemiological, clinical, laboratory, and radiological characteristics; and the
treatment and clinical outcomes of three patient age groups (< 40 years old, 40–65 years old, and > 65
years old), and summarized their clinical characteristics and prognosis.. For imaging evaluation, we used
high resolution computed tomography (HRCT) scans, performed on the day of admission, and rechecked
every 7 days after treatment. The patients were treated according to the recommendations of the
Diagnosis and Treatment Plan for Novel Coronavirus-infected Pneumonia (Fifth Trial Edition) issued by
the National Health Commission. The treatment included lopinavir/ritonavir (500 mg, po, twice/day) for
antiviral treatment, together with an anti-infection regimen if the patient had a lung infection, and
continuous nasal cannula oxygen inhalation at 3 L/min if the patient was hypoxic). Ethics approval and
written consent to participate was exempted by the institutional review boards of Nanjing Second
Hospital because all case-based data utilized in the study were collected routinely. All data were fully
anonymized before analysis. These patients have not been reported previously in any other submission
by our team or anyone else.

Statistical Analysis

Classi�cation variables are expressed as frequencies or percentages. For normally distributed data,
measurements are expressed as the mean ± SD, and signi�cance was detected using the chi squared test
or Fisher’s exact test. The quanti�ed variables of the parameters are expressed as the mean ± SD, and the
signi�cance was tested using a t-test. P < 0.05 was considered statistically signi�cant in all statistical
analyses. SPSS statistical software (Macintosh version 26.0, IBM, Armonk, NY, USA) was used for the
statistical analysis.

Results



Page 4/10

The 60 patients were diagnosed with COVID-19 using real-time reverse transcription (RT)-PCR and were
admitted to Nanjing Second Hospital. All patients satis�ed the probable �fth edition COVID-19 criteria
recommended by the World Health Organization. The study included 29 male and 31 female patients,
whose median age was 46.18 (range: 18–97) years old. Forty (66.67%) of these patients had no
underlying diseases. The other 20 patients had underlying diseases: Eight suffered from diabetes, six
suffered from chronic obstructive pulmonary disease (COPD), and six suffered from hypertension. Fifty-
�ve (91.7%) patients had a clear epidemiological contact history, including a recent trip to Wuhan and
close contact with patients with pneumonia, which included 36 patients in 6 family clusters. The average
incubation period was 7.92 days. The most common clinical manifestations were fever (85%) and cough
(75%), followed by chest tightness (36.7%) and sore throat (33.3%). The laboratory test results showed
that the patients’ leukocyte counts were mostly normal at admission, 7 days, and 14 days, with no
difference among patients of different ages (P >

 0.05, respectively). Among the whole patient cohort, the lymphocyte count was within the normal range
on admission, and after 7 days and 14 days of treatment; however, after grouping by age, we found that
the lymphocyte count in the > 65-year-old patients was less than that in the < 40-year-old and 40–65-year-
old patients after 7 and 14 days of treatment (0.78 ± 0.28, 0.97 ± 0.37 (range: 0.80–4.00), both P < 0.05,
respectively). The total CD4 T lymphocyte count was in the normal range on admission and after 14 days
of treatment (537.34 ± 312.16, 644.29 ± 262.82, range 414 –1123/ml, respectively); however, in the older
patients (> 65 years old), the CD4 T lymphocyte count was signi�cantly lower than that in the young and
middle-aged patients (723.46 ± 243.82, 640.00 ± 242.30, 399.88 ± 256.16/ml) in the < 40-year-old, 40–65-
year-old, and > 65-year-old patients, respectively, both P = 0.0075). Patients aged > 65 years old had
higher levels of lactate dehydrogenase (LDH) (269.83 ± 73.36 vs. 208.52 ± 35.67 and 243.83 ±
76.66(IU/L) in the other two groups, P = 0.0496) after 14 days of treatment. Arterial blood gas analysis
showed lower scores among the 40–65-year-old and the > 65-year-old patients than in the < 40-year-old
patients (P < 0.05, respectively). The imaging distribution on admission showed more lesions in the 40–
65-year-old and > 65-year-old patients compared with those in the < 40-year-old patients (P < 0.0001). The
overall number of days until nucleic acid detection turned negative was 10.11 days: 9.19 ± 3.93 (< 40
years old), 10.04 ± 4.10 (40–65 years old), and 13.57 ± 2.76 (> 65 years old) (P = 0.0373). After treatment,
comprising antivirals plus an anti-infection regimen if the patient had a lung infection and antivirals plus
continuous oxygen inhalation if the patient was hypoxic, our patients achieved total recovery and were
discharged with follow-up and home isolation without any serious complications, such as vital organ
dysfunction or the need for mechanical ventilation. The overall clinical manifestation and laboratory
results of the patients are described in Table 1.

Discussion
In the present study, we reported the analysis of a cohort of 60 patients with laboratory‐con�rmed COVID-
19. There were no differences between the male and female patients. Fever was the most common
symptom (85%), followed by cough without sputum, chest tightness, and sore throat, which were
consistent with current reports concerning COVID-19 pneumonia [6-8]. These clinical features are similar
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to other respiratory infections, making it di�cult to identify COVID-19, because most patients presented
with upper respiratory tract signs and symptoms, such as fever, dry cough, and dyspnea. Most patients
(55 (91.7%)) had a clear epidemiological contact history, including recent travel to Wuhan or close
contact patients with COVID-19 infection. Among these patients, which included 36 patients in 6 family
clusters, most manifested as one con�rmed patient in the family, with others being diagnosed
subsequently, including some asymptomatic patients. The results demonstrated the obvious infectivity of
this disease and the importance of isolation [9]. A previously study [10] found that patients with
underlying diseases are more likely to develop severe COVID-19. A recent study [11] showed that the
occurrence of COPD was associated with a nearly four-fold higher risk of developing severe COVID-19. In
the present study, we found that most patients (66.67%) had no underlying disease, and only six patients
(10%) suffered from chronic obstructive pulmonary disease (COPD) related to the lungs (the virus tends
to attack peripheral vasculature and bronchus in the early stage of the disease). Notably,  there was no
signi�cant correlation between suffering from COVID-19 and the patient’s underlying disease; however,
the infection might progress faster in patients with underlying diseases than in those without. Older
patients had a longer incubation period and tended to develop more severe disease, indicating that the
older the patient, the worse their condition becomes. Analysis of the leukocyte count indicated that white
blood cells have no obvious involvement in, or correlation with, the immune process of the disease;
however, it is also possible that the patients in this group are all imported patients with relatively mild
illness [12]. Earlier studies have shown that lymphopenia is a typical laboratory abnormality observed
during highly pathogenic coronavirus infections [13,14], such as severe acute respiratory syndrome
coronavirus (SARS-CoV) and Middle East respiratory syndrome coronavirus (MERS-CoV) infections
[15,16]. We observed that the lymphocyte count in the > 65-year-old patients was less than that in the <
40-year-old and 40–65-years-old patients after 7 and 14 days of treatments. In the early stage of the
disease, the immune function is not activated, but the immune system begins to activate after treatment,
resulting in the decline of lymphocytes, which might be ascribed to their weak immune system. Our
�ndings support those of previous reports suggesting that older age and lymphopenia are potential risk
factors for severe COVID-19. Further studies are warranted to determine the mechanism of lymphopenia’s
involvement in the pathogenesis of COVID-19, which might lead to treatments to prevent COVID-19
exacerbation. Other reports showed that the extent of CD4 T lymphopenia was higher in patients with
severe COVID-19 disease than in those with in mild disease, and is associated with disease severity
[17,18]. The CD4 T lymphocyte count was signi�cantly lower in the elderly patients than in the middle-
aged and young patients, which might be related to the virus attacking the target organ at the early stage,
whereas in the later period, it starts to attack the body’s immune system and causes T lymphocyte
apoptosis or bone marrow suppression, which is more obvious in the middle-aged and elderly patients
[19,20]. Chest high-resolution computed tomography (HRCT) is an important screening tool for COVID-19
because of its high sensitivity and convenience. The imaging manifestations of COVID-19 pneumonia are
similar to those of common viral pneumonia, but also have their own imaging characteristics. The most
common manifestations of COVID-19 pneumonia in the early stage are patchy ground glass opacities,
mainly distributed in the sub-pleural area [21-23]. At disease onset, the number of affected lobes on
admission in elderly patients was higher (Fig. 1A,B), and the disease progressed faster than it did in
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young patients after 7 days of treatment (Fig. 1C,D). In the present study, the lesions mainly involved 1–2
lung �elds and 2–4 lung �elds, with a higher number of lesions in the lungs of older patients.

 The sequence of the SARS-CoV-2 receptor binding domain (RBD), including its receptor-binding motif
(RBM) that directly contacts angiotensin I converting enzyme 2 (ACE2), is similar to that of SARS-CoV,
strongly suggesting that SARS-CoV-2 uses ACE2 as its receptor [24].These �ndings provide the basis for
starting further studies on the pathogenesis of the virus, and studies to optimize the design of diagnostic,
antiviral, and vaccination strategies for this emerging infection. Recently, the COVID-19 has been
employed as an anti-HIV treatment and has been combined with interferon to treat. Most patients with
COVID-19 in our hospital received Abidol or Lopinavir antiviral therapy, or intravenous methylprednisolone
in some severe patients. In the present study, the average number of days after the nucleic acid test
turned negative after treatment was 10.11, with the oldest patients taking the longest to test negative for
viral nucleic acids. The number days of for nucleic acid turn negative in older patients was signi�cantly
longer than that in the middle-aged and young patients (13.57 ± 2.76 vs. 10.04 ± 4.10 and 9.19 ± 3.93,
respectively). Indicating that the older the patient, the longer the treatment cycle.

The purpose of this study was to observe the clinical characteristics of the novel coronavirus pneumonia
and to participate in controlling the outbreak by effective countermeasures. This analysis has limitations.
First, this clinical research involved a relatively small number of cases. Second, the data analyzed in this
study were from the early phase of the outbreak and we lack follow-up data concerning long-term
prognosis and complications. Our team will continue to follow up these patients in terms of their
prognosis and long-term complications.

Conclusion
The patents with coronavirus disease 2019 pneumonia in this study generally had an epidemiological
history. The most common clinical manifestations are fever and cough without sputum. Older patients
had more extensive the lesions upon admission, a higher proportion of severe illness, slower recovery of
immune function, and a longer number of days nucleic acid turn egative after treatment .
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Figures

Figure 1

Chest CT images (January 30, 2020) (A, B) Chest CT images from a 50-60 year-old woman showing
multiple bilateral ground-glass opacity in the lung lobes, which are distributed along the bronchial blood
vessel bundles. In the lesions, vascular shadows are thickened and grid-like changes are accompanied by
signs of bronchial in�ation. Cord shadows and pleural thickening are seen below the pleura. (C, D)
Multiple �ber strand shadow formation after 14 days of treatment.

Figure 2

Chest CT images from a 30-40 year-old man, (A B) Ground-glass opacity in the basal segment of the
right lower lobe, peripheral subpleural distribution, thickening of blood vessels and rigid distribution in the
lesion arrow . (C D)  after 14 days treatment the ground-glass opacity improvement obviously, a little bit
of �ber shadow hand down in the right lower lung, the Lesion parallel to the pleura,formation of the so-
called "down pleural line" (black arrow).


