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Abstract

The patients are typical patients with moderate to severe new coronary pneumonia. The treatment group formulates and adjusts
the treatment plan for patients during their stay in the ICU according to the province’s 8-point treatment consensus [1] on COVID-19
pneumonia and clarifies the patient’s medication and nutritional support at different stages. The summary of the experience is

significant for guiding future treatment and rescue of patients.

Introduction

The patient was a nurse in our hospital’s isolation ward who
went to see a doctor for “repeated fever for 4 days”. Before the
positive result from the nucleic acid test, the imaging changes from
her lung CT were used to diagnose the new coronary pneumonia
and to admit the patient to the hospital for treatment. However, her
condition gradually worsened, her vital signs and nutritional status
were repeatedly uncertain, and she entered a critical state at one

time.
Case
Patient Description

Patient: Miss A, female, 25 years old, height 167 cm, weight 67
kg, BMI 24, unmarried;

Main complaint: 2020-02-07 admitted to hospital for “recurrent
fever for 4 days”;

History of present illness: 4 days before admission, the
patient developed fever without obvious stimulus and her body
temperature reached as high as 38.5°C. She experienced sputum,
tightness in the chest, shortness of breath, and no cough, anorexia,
nausea, vomiting, or diarrhea. The patient went to the outpatient
clinic of our hospital on 2020-02-07. The lung CT showed infectious
lung lesions. The blood test showed: white blood cells: 3.62x109/L,
neutrophils 1.70x109/L, lymphocytes 1.44x109/L, CRP 0.58 mg/L;
the outpatient department was admitted to the hospital with
possible “COVID-19 pneumonia”.
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The patient’s spirit, appetite, sleep, urination and defecation
have been acceptable since the onset of this disease.

No special medical history.
Case history

Physical Examination Results

Copy@ Lao W

The patient has no long-term residence history in the Wuhan
epidemic area and was originally a nurse in the isolation ward of

our hospital.
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Figure 1: Patient's change in temperature over February.

Admission physical examination: T 37.8°C, P 86 bpm, R 20
times/min, BP 120/86 mmHg, SPO2 98%. Consciousness, physical
examination and cooperation. The patient has mild fatigue, no
obvious yellow staining of the skin and sclera, no cyanosis of the
lips, soft neck, heart rate 86 beats/min, flat and soft abdomen, no
tenderness and rebound pain, under the ribs of the liver and spleen,
and no percussion pain in the kidneys. There is no edema in both

lower limbs, and the double Pap sign is negative (Figurel).

Auxiliary examination: white blood cells: 3.62x109/L,

neutrophils 1.70x109/L, lymphocytes 1.44x109/L, CRP 0.58 mg/L.
Results of Pathological Tests and other Investigations

The new type of coronavirus has been included in the Class B
infectious diseases stipulated in the “Law of the People’s Republic

of China on the Prevention and Control of Infectious Diseases”,
but in accordance with the prevention and control measures for
Class A infectious diseases. Therefore, all the following processes
of specimen collection, testing, packaging and transportation,
and waste destruction of the new coronavirus are carried out in

accordance with national regulations for biosafety protection [2,3].
Diagnose Based On

Patient History: Had a history of exposure to patients with
new coronary pneumonia at work.

2020.02.10: Compared to the previous CT scan, the lesion in
the lower lobe of the left lung was enlarged. A new ground-glass
lesion appeared in the upper lingual segment of the left upper lobe
(Figure2-5).

Figure 2: 2020.02.07 Lung CT showed infectious lung lesions and multiple ground-glass lesions in both lungs.
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Figure 3A: 2020.02.15 Compared to the previous CT scan: the lesions in the dorsal and posterior basal segments of the left lower lobe were
significantly absorbed, and the lesions in the outer basal segment of the left lower lobe and the upper tongue of the left upper lobe were
significantly larger. A new ground-glass lesion appeared in the basal segment of the lower lobe of the lung.

Figure 3B: 2020.02.18 Multiple infectious lesions in both lungs. Compared to the previous CT scan: the lesions in the dorsal segment of the left
and right lower lobe increased and the density increased. Among them, the outer basal segment of the left lower lobe consolidated within the
lesion, and the upper right lung. New lesions appeared in the anterior and posterior basal regions.
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Figure 4: 2020.02.20 Multiple lesions occurred in both lungs, and the area of the front film was enlarged compared to the previous film, and it
became dominant with a little fibrosis.

Figure 5: 2020.02.22 There were multiple lesions in both lungs, and the area of the front film was enlarged compared to the previous film, and
it became dominant with a little fibrosis; the right middle lobe and there were ground-glass shadows in the posterior basal segment of the left
lower lobe, which were new lesions.

Arterial Blood Gas Analysis COVID-19 Nucleic Acid Test
2020.02.21: PH 7.38, PO,: 97 mmHg, PCO,: 40.1, S02: 97.4. 2020.02.08: Throat Swab (Negative)
2020.02.22: PH 7.52, PO,: 103 mmHg, PCO,;: 30.2, SO2: 98.6. 2020.02.10: Throat Swab (Negative)
2020.02.23: BPH 7.39, PO,: 68 mmHg, PCO,: 40, SO2: 93. 2020.02.12: Throat Swab (Negative)
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2020.02.17: Throat Swab (Negative)

2020.02.17: Blood Serum (Negative)

2020.02.19: Blood Serum (Suspected)

2020.02.20: Blood Serum (Positive)
Treatment Plan

2020.02.07-2020.02.16: Treatment plan start from admission
day

Arbidol 0.2 g/tid (anti-coronavirus drug)

Ribavirin 0.5 g/bid (anti-coronavirus drug)

Copy@ Lao W

Moxifloxacin 0.4 g/qd (anti-secondary infection medication)
Ambroxol 60 mg/bid (anti-hypoxemia medication)

Continuous low-flow oxygen inhalation through nasal cannula:
flow rate 5 L/min.

Expected Outcome of this Treatment Plan

According to the patient’s symptoms, signs and laboratory
examinations at the time of admission, the initial consideration is
pulmonary infection, with the possibility of COVID-19. Therefore,
the treatment plan at this stage is focused on completing various
examinations as soon as possible and routine anti-infection
(Table1-2).

Table 1: Full blood count test.
Feb 07 08 11 15 17 18 19 21 22 23 25
WBC (x10°/L) 3.62 3.70 3.00 2.47 17.21 17.19 20.72 12.10 13.90 5.70 455
Lymphocytes 1.44 1.37 1.06 0.85 0.29 0.62 0.49 0.52 2.05 0.84 0.72
(x10°/L)
Table 2: Liver enzyme test.
Feb 07 08 11 15 19 21 22 23 25
AST (U/L) 17 18 17 23 29 23 75 55 18
ALT (U/L) 11 11 10 28 83 48 148 57 20

Actual Outcome

The patient’s body temperature has dropped. Although the
patient’s COVID-19 nucleic acid test result is still negative, the
examination via lung CT showed that the lesion is progressing
rapidly: “The lesion in the lower lobe of the left lung was enlarged,
and a ground-glass sample was added to the upper tongue of the
upper lobe of the left lung.

2020.02.16-2020.02.18: Adjusted the treatment plan on
February 16th:

Methylprednisolone 20 mg/q12h

Lubinavir 1 tablet/qd

Intravenous injection of gamma globulin 10 g/qd
Ambroxol 75 mg/bid

Thymus Faxin 1.6 mg/bid

Continuous low-flow oxygen inhalation through nasal cannula:
flow rate 5 L/min.

Expected Outcome of this Treatment Plan

According to the treatment guidelines for COVID-19 [1],
glucocorticoids can be used in a short period of time (3 to 5
days) as appropriate for patients with progressive deterioration

of oxygenation indicators, rapid imaging progress, and excessive
activation of the body’s inflammatory response. Therefore, the
treatment plan must be adjusted, and the use of glucocorticoids,
intravenous gamma globulin, and the immunomodulatory drug
‘Thymus Faxin’ must be increased [4].

Actual Outcome

Twodaysaftertheuseofglucocorticoidsandimmunomodulatory
drugs, the white blood cell count increased, the liver function
suggested cell damage, the lung imaging showed rapid progression
of lesions and the appearance of new unidentified lesions [4-9].
According to changes in the condition and the current drug use
plan, glucocorticoids may be the primary cause [5, 6].

2020.02.18-2020.02.20: Adjust the treatment plan on
February 18:

Hydroxychloroquine 0.2 g/bid
Cefotaxime sulba 2.25 g/bid
Ambroxol 75 mg/bid

Thymus Faxin 1.6 mg/bid

Continuous low-flow oxygen inhalation through nasal cannula:
flow rate 5 L/min.
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Expected Outcome of this Treatment Plan

Glucocorticoidsweretemporarilystopped. Hydroxychloroquine,
an anti-coronavirus drug, and cefotaxime sulla, an anti-secondary
infection drug, were added, and the lung imaging changes and
COVID-19 blood nucleic acid testing results were monitored [1,4].

Actual Outcome

Multiple lesions continued to appear in both lungs. Compared
to the previous CT results, the extent of the lesions increased and
became dominant with a little fibrosis, suggesting poor control
of lung infection. At the same time, COVID-19 pneumonia was
initially diagnosed by the nucleic acid test. At present, the patient
is beginning to experience a drop in blood oxygen partial pressure,
shortness of breath, and mild breathing difficulties.

2020.02.20-2020.02.23: Adjust the treatment plan on
February 20:

Hydroxychloroquine 0.2 g/bid
Azithromycin tablets 0.5g/qd
Thymus Faxin 1.6 mg/qd
Methylprednisolone 20 mg/q12h
Liver protection drugs

Intermittent high flow oxygen supply: flow rate 40 L/min,
concentration 30%.

Expected Outcome of this Treatment Plan

Glucocorticoids and immunomodulatory drugs were used for
two days and then added to the treatment plan. Meanwhile, as liver
function tests indicated liver cell damage, drugs to protect liver
cells were added [4]. According to the patient’s current situation,
we adjusted the oxygen concentration from continuous low-flow
oxygen inhalation to intermittent high-flow oxygen inhalation. We
also asked the doctor on duty to make dynamic adjustments based
on the patient’s terminal blood oxygen concentration monitoring
and arterial blood gas analysis [7,8].

Actual Outcome

The patient’s liver cell damage has been relieved, and the lung
infection has been controlled.

2020.02.23-2020.02.25: Adjust the treatment plan on
February 23:

Hydroxychloroquine 0. 2g/bid
Azithromycin tablets 0.5 g/qd

Thymus Faxin 1.6 mg/qd
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Methylprednisolone 40 mg + 20 mg
Ambroxol 150 mg/q12h

Xuebijing 50 mg/q12h

Enteral nutrition

Liver protection drugs

Intermittent high flow oxygen supply: flow rate 40 L/min,
concentration 30%.

Expected Uutcome of this Treatment Plan

To maintain the original treatment plan with the addition of
enteral nutrition, due to the patient’s difficulty eating. Attention
was paid to the balance of intake and output [1,4].

Actual Outcome

The and

Methylprednisolone temporarily discontinued. The patient’s

current treatment regimen was maintained,
condition further eased and she was transferred to the general

isolation ward two days later.
Discussion

The patient is a nurse in the infectious disease isolation ward
of our hospital and has a history of exposure to patients with
COVID-19 pneumonia at work. Therefore, based on the CT results
in the early stage of the patient’s symptoms, it was considered to
be COVID-19 pneumonia and the patient was promptly isolated
and treated as such, even if the nucleic acid test failed to find an

abnormality.

Yang et al. analyzed 4021 cases of COVID-19 pneumonia
diagnosed nationwide and found that the proportions of light,
normal, and severe patients were 4.5%, 69.9%, and 25.5%,
respectively [9]. The patient’s condition is progressing smoothly,
and it is the common COVID-19 pneumonia that accounts for the
largest proportion of the total number of patients. Therefore, the
diagnosis and treatment process of this case is of great significance
for the verification of the diagnosis and treatment consensus of

experts in our province.

There are 8 points in our province’s expert consensus on the
treatment of COVID-19 pneumonia. Simply put, the treatment
guidance plan for COVID-19 pneumonia is 4 “Anti-” and 4

“maintain-" [1].
The specific treatment guidance plan is as follows:
1. Anti-New Coronavirus Drugs;

2. Anti-secondary infection medication;
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3. Anti-hypoxemia medication;
4. Anti-septic shock medication;
5. Medication to maintain nutritional balance;

6. Medications to maintain the water-electrolyte acid-base
balance;

7. Medications for maintaining micro-ecological balance;

8. Medication to maintain the balance of tissue and organ
function.

The COVID-19 treatment consensus does not recommend
the simultaneous application of 3 or more antiviral drugs and
emphasizes that the use of related drugs should be stopped when
intolerable side effects occur; therefore, we used Arbidol in the
first medication after the patient was admitted to the hospital on
February 7 and two antiviral drugs, Ribavirin and Moxifloxacin,
were used to treat expected secondary infections [1].

According to the reminder by the consensus, patients with
severe COVID-19 pneumonia will have severe alveolar inflammatory
exudation and a large amount of mucus. Therefore, expectorant
drugs such as ambroxol, bromhexine, and related measures should
be used as soon as possible. According to the patient’s current
condition, ambroxol was selected for treatment [10,11]. The
efficacy of the currently tried drugs was monitored and evaluated
based on the current treatment plan.

In the next few days, although the patient’s oxygenation
indicators did not experience progressive deterioration, the imaging
studies showed that the disease was progressing rapidly and that
the body’s inflammatory response was over-activated. According to
consensus [1], glucocorticoids can be used within a short period
of time of three to five days as appropriate [12]. Therefore, the
treatment group adjusted the treatment plan, increased the use of
glucocorticoids, intravenous injection of gamma globulin, and the
immunomodulatory drug ‘Thymus Faxin’ [1,13].

After using glucocorticoids and immunomodulatory drugs
for two days, the total number of white blood cells and the
proportion of neutrophils increased. This, combined with the
changes in lung imaging, suggested a stress response or bacterial
infection. At the same time, liver function tests indicated liver
cell damage. After consultation, the treatment group temporarily
stopped glucocorticoids, added the new anti-coronavirus drug
hydroxychloroquine and the anti-secondary infection drug
cefotaxime sulba, and continued to monitor lung imaging changes
[1,14].

However, the treatment plan above did not improve the status

Copy@ Lao W

of the patient, who began to experience mild breathing difficulties,
decreased blood oxygen pressure, and shortness of breath. In
addition, multiple lesions continued to appear in both lungs. A
comparison with the previous CT scans showed that the extent
of the lesions was enlarged and became the main one with a little
fibrosis, suggesting poor control of lung infection. At the same time,
COVID-19 pneumonia was initially diagnosed by the nucleic acid
test,. This process of treatment has verified the therapeutic effect of
hydroxychloroquine on new coronary pneumonia, proving that at
least the early and mid-term treatment effect is not good. But at the
same time, it should be recognized that there are related reports
that hydroxychloroquine has a good therapeutic and preventive
effect on new coronary pneumonia [15,16,17].

According to the patient’s current status, the treatment team has
formulated four keynotes for the patient’s treatment: 1. Strengthen
infection control; 2. Adjust immunotherapy medication; 3. Adjust
and strengthen the patient’s nutritional support; 4. Protect liver
tissue and liver function.

Therefore, after adjusting antibiotics, add glucocorticoids and
immunomodulatory drugs again, adjust liver protection drugs, use
nutritional support including for gastrointestinal nutrition, and use
enteral nutrition preparations rich in omega-3 fatty acids to prevent
systemic immune function decline caused by poor nutrition supply
[18,19].

After modifying the treatment plan, the patient’s blood oxygen
partial pressure and respiratory symptoms were significantly
improved by the evening of the same day. Three days later,
glucocorticoids were stopped again, but the other treatment
options, especially nutritional support, and the patient was
encouraged to take oral nutritional intake. Two days later, the
patient was transferred to the general isolation ward.

Conclusion

Our province’s 8-point treatment consensus on COVID-19
pneumonia has an important guiding significance for our treatment
and rescue of patients. The essential formulation and adjustment
of our treatment plan are carried out in accordance with the
consensus of “anti-” plus 4 “maintain-” [1]. During the treatment
process, the treatment group also summarized some of their
treatment experiences for typical moderate and severe patients.

Firstly, the question of testing. Nucleic acid testing is of course
a gold indicator, but the testing process of this patient shows that
even blood and throat swab tests are negative at an early stage, and
that a positive result does not appear until nearly 14 days later.
Therefore, lung imaging results, especially CT results, are very
important for early diagnosis [1,2,3].
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The second and most important part is the summary of anti-
coronavirus medications:

First of all, different versions of anti-coronavirus medications
exist, both domestic and abroad, and expert opinions are also
inconsistent, indicating that there is no specific anti-coronavirus
drug, especially hydroxychloroquine. Although this patient had
been using hydroxychloroquine for almost 3 weeks, no obvious
therapeutic effect has been observed [14,16].

In addition, anti-coronavirus drugs have large adverse reactions
and many interactions, so they should be observed and stopped in
time. Pay attention to the adverse effects of drugs: including liver
damage and myocardial damage; currently, ongoing clinical trials
of antiviral drugs are mostly focused on patients with mild to
moderate illness. Whether antiviral treatment is effective for severe

patients requires clinical trials to clarify;

There is also the use of drugs to maintain the balance of tissue
and organ function, such as glucocorticoids. Some members of our
treatment group used to work in the SARS ward in 2003. During the
treatment process, it was observed that patients had severe side
effects such as bone fibrosis or lung tissue fibrosis after treatment
[20,21]. Therefore, for this type of drug, attention should be paid to
the time and conditions of use and withdrawal [1,2].

For anti-secondary infection drugs, we should be alert to
the possibility of fungal infections. At the same time, we should
pay attention to the comprehensive judgment of PCT, CRP, GM
experiment and other indicators, and adjust antibacterial drugs. It
is best to be able to clarify the type of bacteria, combined with drug
sensitivity tests to clarify the type of drugs used [22].

Finally, nutritional support is the basic treatment for new

coronary pneumonia.

Many medical websites now discuss the idea that many
COVID-19 patients died of starvation. In fact, nutritional support
is crucial for the treatment of many diseases, including COVID-19.
Therefore, it is necessary to strengthen the nutritional risk
screening and nutritional assessment of patients. According to the
consensus requirements, patients with normal gastrointestinal
function and oral intake that can meet the target energy and target
protein requirements can be given a balanced diet. Malnutrition is
the main problem that causes and aggravates the disease [23,24].

For patients unable to eat, tube feeding enteral nutrition can
be given, but the gastric tube itself may also become the source of
infection. Therefore, do not abuse parenteral nutrition, and it is not
recommended to use parenteral nutrition alone or supplemental
parenteral nutrition combined with enteral nutrition early [25].
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This treatment group has not been used early, but only when
the patient’s condition gets worse, and the treatment group starts
to use it when the gastric tube is reserved before the patient’s
condition is getting worse. However, the effect of use shows that
nutritional therapy and attention to energy, protein supply and
fluid balance are very important to improve the disease.

The above content is the experience summed up by our
treatment group during the whole treatment process, hoping to

serve as a reference for fellow practitioners.
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