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Abstract. – OBJECTIVE: Coronavirus dis-
ease 2019 (COVID-19) is spreading worldwide. 
The onset of severe COVID-19 could lead to mul-
tiple organ damage and even death. It is worth 
paying attention to the warning index of the on-
set for severe COVID-19 so that patients can be 
identified and monitored carefully.

PATIENTS AND METHODS: The report is a 
retrospective study that describes and analyzes 
the clinical features during the treatment of 
COVID-19. Four patients with COVID-19 were in-
volved in this study, who were father-and-son 
pairs from two families. All patients were treat-
ed with the same combination of anti-microbi-
al and anti-viral agents for 10-14 days, adjust-
ing for the disease status. The primary outcome 
measure was SARS-CoV-2 detection using RT-qP-
CR with oropharyngeal swabs. Chest CT imaging 
served as a secondary outcome measure.

RESULTS: One of the four patients progressed 
to severe disease, while the remaining patients 
recovered with the same treatment. A persistent 
decrease in the lymphocyte ratio and increase 
in the C-reactive protein (CRP) level were ob-
served in the severe patient, along with other 
typical symptoms of COVID-19.

CONCLUSIONS: The cases we described indi-
cate that blood cell and CRP tests could be use-
ful risk warnings of severe onset of COVID-19.
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Abbreviations
COVID-19: Coronavirus disease 2019; SARS-CoV-2: Se-
vere acute respiratory syndrome coronavirus 2; CRP: 
C-reactive protein; MSOF: Multiple systemic organ fail-

ure; WBC: white blood cell; RBC: red blood cell; PMN: 
polymorphonuclear neutrophil; LYM: lymphocyte; MNC: 
monocyte; EOS: eosinophil; PLT: platelet.

Introduction

COVID-19 has become a pandemic since its 
outbreak in December 2019. The global number 
of diagnosed cases has dramatically increased to 
over 1.5 million in the last 4 months. According 
to the clinical classification proposed in the Di-
agnosis and Treatment Protocol for COVID-19 
(The 7th trial edition) established by the Chi-
nese National Health Commission1, patients 
with COVID-19 can be diagnosed with four 
types: mild, normal, severe and critical, and the 
criteria are summarized in Table I. In general, 
typical symptoms, such as high fever, cough, 
myalgia or fatigue can be observed in patients 
with severe or critical COVID-19. However, the 
pathogenetic process might be less evident and 
atypical in some patients, and symptoms could 
exacerbate rapidly without distinguishing fea-
tures. Therefore, the importance of the clinical 
warning index and intensive care is undisputed. 
Here, we report four patients with COVID-19 
who were father-and-son pairs from two fam-
ilies. A persistent decrease in the lymphocyte 
ratio and increase in the CRP level were ob-
served in one patient before he was diagnosed 
with severe COVID-19. Attention should be 
paid to these clinical warning signatures.
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Patient and Methods
This retrospective study involved 4 patients 

who were two father-and-son pairs. These pa-

tients were admitted rather than recruited. We 
only analyzed their clinical records after they 
were all discharged or transferred. All patients 
agreed to share and have these records and figures 
published to help us understand the importance 
of some particular clinical features for the onset 
of severe COVID-19. Written informed consents 
were obtained.

Case Presentation
This report was approved by the Ethics Com-

mittee of Zhengzhou People’s Hospital with the 
ethics ID KY20200301. Informed consent for 
publishing clinical records and figures was ob-
tained from patients or their immediate family.

Two father-and-son pairs were successively ad-
mitted to Zhengzhou People’s Hospital between 
Feb 15 and Feb 17, 2020. All patients were diag-
nosed with COVID-19 by using RT-qPCR with 
oropharyngeal swabs. Two fathers (patient 1 and 
patient 3) were in the same inpatient ward of the 

Table I. Diagnostic criteria of severe and critical types of 
COVID-19 for adult patients.

Severe type

Satisfies any of the following:
1. Polypnea, respiratory rate ≥ 30/min;
2. Oxygen saturation ≤ 93% in resting state;
3. PaO2/FiO2 ≤ 300 mmHg;
4. Chest CT imaging shows more than 50% of 
 lesion extension in 24-48 hours.

Critical type

Satisfies any of the following:
1. Respiratory failure, mechanical ventilation
 is required;
2. Shock;
3. ICU treatment is required for MSOF.

Figure 1. Timeline of disease course and SARS-CoV-2 RNA testing results for the four patients.



Y.-S. Song, Y.-B. Hao, H.-T. Liu, L.-H. Li, Z.-Z. Yang, W.-W. Liu, Q. Liu, S.-S. Zhang, T.-L. Fan

1734

pneumology department in Zhengzhou 15th Peo-
ple’s Hospital before they were transferred to our 
hospital. The timeline of the disease course and 
record of admissions are described in Figure 1 
and Table II, respectively.

The same combination therapy of anti-bac-
terial and anti-viral agents was used for these 
four patients; the prescription was as follows: 
Abidor, 200 mg (po), t.i.d; lopinavir/ritonavir, 
200 mg/50 mg (po), b.i.d; moxifloxacin, 400 
mg (ivgtt), q.d; Cefoperazone Sulbactam, 3 g 
(ivgtt), q.8 h; and interferon, 50 μg (atomized), 
b.i.d. After 10-14 days of treatment, patients 
1, 3 and 4 showed significant improvement in 
clinical symptoms and negative viral nucleic 
acid test results. Patient 1 who was admitted as 
severe type, had improved and turned to mild 

type. Chest CT imaging showed no significant 
exacerbation of pulmonary lesions in all pa-
tients except Patient 2 (Figure 2). A persistent 
decrease in the lymphocyte ratio and increase 
in the CRP level were observed in Patient 2 
since the first day he was admitted. This patient 
was transferred to the First Affiliated Hospital 
of Zhengzhou University because of being di-
agnosed with severe COVID-19 after 10 days 
of treatment. Records of laboratory results of 
all patients are described in Table III.

Discussion

Although we were unable to determine the 
origin and timeline of infection in these four 

Table II. Clinical records of admissions for patients with COVID-19.

 Patient 1 Patient 2 Patient 3 Patient 4

Gender Male Male Male Male
Age (Years) 63 32 74 41
Hight (cm) 156 175 170 180
Weight (kg) 60 67 60 80
Heart rate (/min) 108 82 113 100
Temperature (°C) 37.8 37.3 36.7 38.3
Respiratory rate (/min) 23 20 18 20
Blood pressure (mmHg) 84/140 62/135 73/112 82/113
Allergic history No No No No
History of travel in epidemic area No Travel back from  No No
  Chongqing,   
  via Wuhan.  
History of prior disease Grade 2 No Cerebral infarction, No
 hypertension  chronic bronchitis 

Figure 2. Chest CT imaging for patients 2 and 4.
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patients, it is likely that one of them was the 
source of infection in this small group. The 
same clinical tests and therapy plan were ap-
plied to all of them. However, Patient 2 deve-
loped severe disease under identical medical 
conditions, while his father, Patient 1, who was 
in poor health, eventually recovered from the 
severe disease. Although the main causes and 
risk factors for severe or critical COVID-19 are 
different in each patient, we believe that the fol-
lowing points are worth attention.

First, current studies2,3 have revealed that 
SARS-CoV-2 first infects the respiratory mucosa 
and spreads to other cells, causing a series of im-
mune responses in vivo, inducing cytokine stor-
ms, and further results in changes in neutrophil 
cells and lymphocytes. Although a decrease in 
lymphocyte number is one of the clinical symp-
toms in most COVID-19 patients, a persistent 
decrease in both the number and proportion of 
lymphocytes is uncommon, which was observed 
in the clinical course of Patient 2. It is notable that 

Table III. Records of laboratory results during hospitalization.

   Patient 1   Patient 2   Patient 3   Patient 4

 Date 02-15 02-19 02-25 02-16 02-19 02-25 02-17 02-19 02-24 02-15 02-19 02-24

WBC 5.29 6.48  3.83  7.16 10.14 15.84  4.66  4.87 2.52  3.62 12.11 4.41
RBC 4.61 4.38  4.38  5.09  4.85  4.51  3.16 3 2.95  4.75  4.35 4.44
PMN 3.99 5.76  2.76  4.98  8.77 14.17  3.63  3.93 1.82  2.72 11.24 2.69
LYM 0.88 0.43  0.58  1.55  0.73  0.65  0.64  0.67 0.66  0.61  0.45 1.11
MNC 0.42 0.28  0.48 0.6  0.64  1.01  0.33  0.22 0.02  0.29  0.41 0.53
EOS 0 0  0.01  0.01 0 0  0.05  0.04 0.01 0 0 0.07
PLT 129 231 192 215 183 200 201 193 168 96 139 195
CRP 83.96 0.82 0.5 0.5 6.3 58.62 50.92 54.79 9.61 16.41  2.73 0.49
PCT  0.103  0.055   0.096   0.054 NA NA  0.09  0.23 0.06  0.06   0.056 0.04

WBC: white blood cell; RBC: red blood cell; PMN: polymorphonuclear neutrophil; LYM: lymphocyte; MNC: monocyte; EOS: 
eosinophil; PLT: platelet; blood cells and PLT: 109/L; CRP: C-reactive protein, mg/L; PCT: procalcitonin, ng/L.

Figure 3. Change of clinical indexes for the four patients.
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the number of lymphocytes in Patient 2 was not 
the lowest among these four patients, but the de-
gree and proportion of the decline was the most 
significant. In addition, a continuous increase in 
CRP was also observed only in Patient 2 (Figure 
3). These two features were consistent with the 
clinical warning index of severe and critical adult 
types in the Diagnosis and Treatment Protocol for 
COVID-19 (The 7th trial edition).

Second, chest CT imaging also clearly showed 
the changes and course of the infection. Patient 1 
had a wide range of pulmonary infections, with 
bilateral multiple lobular and subsegmental areas 
of consolidation, and the diagnosis of severe CO-
VID-19 was clear. However, after two consecuti-
ve chest CT examinations at 48 h intervals, the-
re was no evident lesion progression in Patent 1, 
the lesion density in the upper lobe of both lungs 
decreased, and the range was slightly narrowed. 
Combined with the results of other clinical exa-
minations, this patient was considered stable and 
showed signs of improvement. In contrast, Patient 
2 had only mild symptoms of speckled bilateral 
ground-glass opacity, low-grade fever and oxygen 
saturation >95%. With subsequent chest CT ima-
ging, the range of lung lesions was significantly 
expanded, the double lung texture was increased 
and disordered, and scattered strip-like and pa-
tchy high-density shadows were observed in this 
patient. He was diagnosed with severe COVID-19 
and transferred to another hospital for further tre-
atment.

Conclusions

In summary, we believe that it is important to 
pay more attention to clinical warning signatures 
for the diagnosis and treatment of COVID-19 pa-
tients. The persistent decrease in the lymphocyte 
ratio and increase in the CRP level are likely to 
indicate that the disease is developing towards the 
severe and critical types, even if there are no other 
clinical symptoms, such as fever, cough, or blood 
oxygen saturation level changes. More attention 
should be paid to these patients, and clinical care 
should be strengthened.

Strengths and Limitations of This Study
– Four patients who were father-and-son pairs 

from two families were admitted to our hospi-
tal, the timeline of the disease course was clear, 
and the treatment was the same. However, the 
outcomes were different. This study provides 

an ideal chance to compare the clinical features 
for severe onset of COVID-19.

– A persistent decrease in the lymphocyte ratio 
and increase in the C-reactive protein (CRP) 
level were significantly observed in the severe 
patient.

– The number of cases is limited, especially seve-
re cases. Indeed, this is the only severe patient 
we have treated during the last four months.
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