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Abstract

BACKGROUND

According to the population statistics in 2023, there were 110000 people aged over
100 years in China, and the experience of using Paxlovid (nirmatrelvir/ritonavir)
for centenarians is particularly valuable. This article reports our experience of
using Paxlovid in a centenarian with the novel coronavirus disease 2019 (COVID-
19) infection.

CASE SUMMARY

A 103-year-old female with mild COVID-19 and renal insufficiency was given
sufficient Paxlovid for 2 days and a half dose for 3 days. During treatment, the
patient was complicated with lung infection and heart failure, and nucleic acid
remained positive. After expert consultation, a full dose of Paxlovid was given
again on the 9th day of admission for 2 days and a half dose for 3 days. Mean-
while, anti-heart failure and antibiotics were administered; the heart failure and
pulmonary infection were improved. Finally, on the 33 day of admission, nucleic
acid turned negative, body temperature returned to normal, cough and sputum,
fatigue, poor appetite and other symptoms basically improved. The patient was
given Paxlovid via nasal feeding for 2 courses without deterioration of liver and
kidney function, diarrhea, nausea and vomiting, myalgia, chest tightness and
other side effects, and was discharged from hospital with good recovery.

CONCLUSION

This case suggests that Paxlovid can be used cautiously in centenarians with renal
insufficiency and two courses of treatment can be considered in patients with
persistent positive nucleic acid.
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Core Tip: We report a 103-year-old female with renal insufficiency and a history of hypertension. The patient was treated
with two courses of Paxlovid at a full dose for 2 days and a half dose for 3 days. Although she had lung infection and heart
failure during the treatment, they all improved after treatment and she was discharged from hospital 40 days after admission.
This case suggested that Paxlovid can be applied cautiously in centenarians with coronavirus disease 2019 patients with
renal insufficiency, and but the liver and kidney function of the patient should be closely monitored.

Citation: Zhang YX, Tang J, Zhu D, Wu CY, Liang ML, Huang YT. Prolonged course of Paxlovid administration in a centenarian
with COVID-19: A case report. World J Radiol 2024; 16(9): 489-496

URL: https://www.wjgnet.com/1949-8470/full/v16/i9/489.htm

DOI: https://dx.doi.org/10.4329/wjr.v16.19.489

INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a pandemic virus that has swept the globe in recent years. According to the
World Health Organization (WHO), as of February 21, 2023, the total number of confirmed cases of COVID-19 in the
world had exceeded 750 million, and the death rate exceeded 6.85 million. Although the WHO declared in May 2023 that
COVID-19 no longer constitutes a "public health emergency of international concern", COVID-19 still occur. Paxlovid is
approved by the United States Food and Drug Administration on December 22, 2021 for mild to moderate COVID-19
patients over the age of 12 years and weighing at least 40 kg. Paxlovid is the first oral COVID-19 drug approved in the
United States[1]. We here report a case of a 103-year-old COVID-19 patient who received two courses of Paxlovid, with
good outcome.

CASE PRESENTATION

Chief complaints
A 103-year-old elderly female was admitted to hospital 4 days after being found to have poor mental performance and
poor appetite.

History of present illness
On December 24, 2022, the patient developed poor mental state, fatigue, poor appetite, oliguria, occasional cough and
sputum. Her temperature was not monitored and no special attention was given. On December 27, her family members
developed symptoms of influenza, and a throat swab tested positive for nucleic acid, while the patient was also tested
positive for a throat swab.

History of past illness

She had a history of right femoral neck injury, on a wheelchair for 8 years, hypertension for more than 1 year, and highest
blood pressure of 180/100 mmHg, without any medication, and Alzheimer's disease, and has not been vaccinated against
COVID-19. The patient had no history of smoking, alcohol, drug or food allergies.

Personal and family history
There was no family history of genetic disorders.

Physical examination

Body temperature: 36.6 °C, blood pressure 152/76 mmHg, breathing 24 times /min, blood oxygen saturation at rest state
94%, oxygen inhalation 3 L/min 97%, body weight 50 kg, mental fatigue, shallow coma, uncooperative physical
examination, tingling response, a little dry and wet rale could be heard in the upper lung, low respiratory sound in the
lower right lung. Heart rate 95 beats/min, in the aortic auscultation area 3/6 grade diastolic wind like murmurs could be
heard. Abdominal tenderness, no tenderness, no rebound pain, no edema in lower extremities were observed.

Laboratory examinations

Blood routine examination showed white blood cells 9.93 x 10°/L, neutrophil percentage 80.6%, lymphocyte count 1.21 x
10°/L, sodium 170 mmol/L, chlorine 130.2 mmol/L, creatinine 250 um mol/L, nucleic acid positive, Ct value 29, D-2
polymer 5.0 mg/L, Procalcitonin 0.107 ng/mL, C-reactive protein 20.07 mg/L, N-terminal pro-brain natriuretic peptide
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(NT-proBNP) 1604 pg/mL, interleukin-6 29.19 pg/mL, ferritin 100.58 ng/mL, D2 polymer 5.0 mg/L, blood gas analysis
(after oxygen absorption): PH 7.306, carbon dioxide partial pressure 44.5 mmHg, oxygen partial pressure 164 mmHg,
oxygen saturation 99%, and lactate 2.3 mmol/L. Lactate dehydrogenase, myocardial enzyme, liver function and blood
coagulation routine were all normal. On January 6, 2023, NT-proBNP reached the highest value of 6258 pg/mL, white
blood cells and neutrophils were the highest on the first day of admission, 9.93 x 10°/L and 80.6%, respectively, and
lymphocyte count was the lowest on the 14™ day of admission, 0.56 x 10°/L, as shown in Figure 1. The highest value of
procalcitonin was 0.107 pg/mL at the first check after admission, and the lowest value of epidermal growth factor
receptor (eGFR) was 7.2% at admission and then gradually increased, as shown in Table 1.

Imaging examinations

Upon admission, the patient's chest computed tomography (CT) revealed a mass in the upper lobe of the right lung,
infectious lesions in both lungs, and a small amount of fluid on both sides, mainly on the right side. Upon discharge,
chest CT indicated that inflammation of both lungs was slightly improved, as shown in Figure 2. Heart color ultrasono-
graphy showed ejection fraction 58 %, and the left ventricular wall was slightly thickened (12 mm).

FINAL DIAGNOSIS

According to the therapeutics and COVID-19: Living guideline of WHOI2], the patient was diagnosed with mild-to-
moderate COVID-19 at admission: Pulmonary infection, heart failure, and electrolyte disturbance during hospitalization.

TREATMENT

The hospital organized consultations among experts inside and outside the hospital. On December 28, 2022, 150 mg of
Nirmatrelvir and 100 mg of ritonavir were given for the first time, and on December 31, 300 mg of nirmatrelvir and 100
mg of ritonavir were given every 12 hours, with a full dose for 3 days and a half dose for 2 days. As the patient had
dementia, she had poor cooperation with eating, and a gastric tube was inserted. All food and medication were
administered via the gastric tube. The lowest Ct value of the patient was 19 on December 29, 2022. After Paxlovid and
symptomatic treatment, the patient's mental state, cough, poor appetite and fatigue symptoms were improved sig-
nificantly. Upon admission, the patient was complicated with pulmonary infection and heart failure, and was given
moxifloxacin orally and piperacillin and tazobactam intravenously. The patient's body temperature fluctuated repeatedly,
reaching a maximum of 38.9 °C on the fifth day of admission. After January 12, 2023, the body temperature basically
returned to normal, as shown in Figure 3. NT-proBNP rose to the highest value 6258 pg/mL on January 6, and the
patient's shortness of breath became worse. The patient was successively given sacubitril valsartan sodium, nitroglycerin
and recombinant human brain natriuretic peptide for anti-heart failure. NT-proBNP dropped to 2890 pg/mL on January
19, and the heart failure was improved. After a course of Paxlovid, the nucleic acid Ct value of the patient gradually
increased but remained positive, and the Ct value dropped to 24 on January 9, 2023, which could not rule out the
recovery of COVID-19 and the worsening of heart failure. On January 10, after remote consultation with out-of-hospital
experts and communication with family members, we decided to give the patient another cycle of Paxlovid treatment,
with a full dose for 3 days and a half dose for 2 days again, nucleic acid turned negative on January 31, nucleic acid throat
swabs tested on February 1 and 3 were negative, and the Ct values of COVID-19 throat swabs fluctuated as shown in
Figure 4. Liver and kidney functions were closely monitored during medication, and the indicators were acceptable. The
values of creatinine during hospitalization are shown in Figure 5.

OUTCOME AND FOLLOW-UP

The patient was discharged from hospital on February 8, 2023 with no fever, no obvious cough and sputum, no shortness
of breath, and with mental recovery. Figure 6 shows the comparison in the status of the patient at hospitalization and
discharge. The patient's mental state was fine during a telephone follow-up 3 months after discharge, and she continued
to be fed through a nasal feeding tube.

DISCUSSION

With the development of economy and the improvement of living standards, the number of long-lived people in China is
increasing. According to the population statistics in 2023, there were 110000 people aged over 100 years in China. The
experience of medication for centenarians is particularly valuable. We report a case of a 103-year-old female suffering
from COVID-19. The experience of using Paxlovid for 2 courses in this patient is worth learning. From December 8, 2022
to January 12, 2023, a total of 59938 COVID-19 related deaths were reported[3] in medical institutions across China,
according to the National Health Commission. According to the Xinhua net the majority of COVID-19 deaths were
among the elderly, with an average age of 80.3 years, and 90.1% aged 65 or above, and 56.5% aged 80 or above. The
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Table 1 Changes of various indexes after admission

Date White blood Ratio of white  Lymphocyte count NT-proBNP  Creatinine Creatinine Procalcitonin
cells (x 10°/L)  blood cells (%)  (x 10°L) (pg/mL) (umoLI/L) clearance rate (%) (pg/mL)

December ~ 9.93 80.60% 1.21 250 7.7

28

December 208 9.2

29

December ~ 8.26 78.40% 08 1604 178 10.8 0.107

30

January 1 9.03 76.10% 1.44 142 13.5 0.147

January 3 6.81 73.80% 1.09 134 14.3

January 6  6.94 78.8 0.62 6258 99 19.4 0.095

January 7 102 18.8

January 9 7.31 75.50% 0.76 5992

January 11 5.15 78.40% 0.56 5266 104 18.5 0.113

January 13 5.78 54.40% 1.71 0.091

January 14  4.98 65.10% 1.07 4890 90 21.4 0.1

January 16 539 57.80% 1.26 4201 98 19.6 0.087

January 18 5.49 63.70% 0.94

January 19 5.87 61% 1.1 2890

January 25  6.59 60.70% 1.39

NT-proBNP: N-terminal pro-brain natriuretic peptide.

Changes in blood routine indexes after admission

12.00

10.00

8.00

6.00

5.15 4,98

4.00

1.71
2.00 1.21 1.44 1.26 1.39
0.80 1.09 06 0.76 - 1.07 0.94 1.10
0.82

0.00
12/28  12/30 1/1 1/3 1/6 1/9 1/11 1/13 1/14 1/16 1/18 1/19 1/25
Date
—e—White blood cell (*10°/L) —e—Lymphocyte (*10°/L)

Figure 1 Changes in blood routine indexes after admission: High white blood cells in the early stage of admission, and basically normal
in the later stage.

elderly with cardiovascular diseases, obesity, diabetes and weakened immunity, are vulnerable groups[4-6]. The severe
disease rate and death rate in elderly COVID-19 patients are significantly higher than those of the general population. The
mechanism may be related[7] to inflammatory and immune factors in this aging group. The patient reported in this paper
is 103 years old, and has a history of hypertension and belongs to a high-risk COVID-19 patient, which meets the
indications for Paxlovid administration[8-9]. Wiersinga et al[10] reports among patients hospitalized in the intensive care
unit, the case fatality is up to 40%. The "COVID-19 Diagnosis and Treatment Protocol (Trial Version 9)" issued in March
2022 Lists Paxlovid as the first choice for antiviral treatment. The United States Phase III clinical trial showed that
Paxlovid can reduce the hospitalization rate and mortality rate of COVID-19 patients by 89%][1]. Paxlovid is indicated for
the treatment of adults with mild-to-moderate COVID-19 who have a high risk of progression to severe disease, such as
advanced age, chronic kidney disease, diabetes, cardiovascular disease, chronic lung disease and other high risk factors or
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AS

Figure 2 Comparison of lung computed tomography findings. A: Chest computed tomography (CT) findings upon admission on December 29, 2022:
Infectious lesions were present in both lungs with a small amount of fluid on both sides, mainly on the right side; B: Chest CT findings before the patient was
discharged on January 6, 2023.

Patients' temperature after admission
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Figure 3 Changes in the patient's body temperature after admission: The patient's body temperature reached the highest 38.9 °C on
January 1, 2023, and returned to normal after January 12.

severe disease[11-14]. Lu et al[15] studied 180 patients with an average age of 77 years and an average duration of
treatment of 10 days, suggesting that the key factors leading to the prolonged treatment of elderly patients with COVID-
19 in China are the lack of Paxlovid treatment and the absence of vaccination. All of the above proved that Paxlovid is
effective and safe in the treatment of COVID-19.

There are four lessons worth learning from the use of Paxlovid for the long-lived elderly in this case. The first is the
treatment plan, full dose for 3 days and half dose for 2 days. This dose is based on the antiviral effect of sufficient dose,
and the patient is a long-lived elderly person with low eGFR (less than 30 mL/min), so as to minimize the side effects of
the drug. The second is to use two courses of treatment, the second course of treatment is based on the fact that the
patient's nucleic acid was positive and the Ct value had a downward trend. Considering the rise of viral load or the signs
of the novel coronavirus recurrence, and the drug resistance of centenarians being weaker than that of ordinary people,
the antiviral course may be longer. The obvious increase in Ct value after the second course of treatment also verifies our
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Ct number’s variety of COVID-19 after admission
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Figure 4 Ct values in this coronavirus disease 2019 patient during hospitalization. COVID-19: Coronavirus disease 2019.
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Figure 5 Creatinine changes after admission. The patient's creatinine reached the highest value of 250 pymol/L on December 28, 2022, then gradually
decreased, and basically recovered to normal value on January 14, 2023.

idea. The third is eGFR < 30 mL/min, which is prohibited according to the instructions. Since patient had no previous
history of kidney disease, had low intake of food and fever after infection with COVID-19, and the creatinine increase was
considered to be prerenal, nasal feeding is applied to supply fluid and food and the creatinine was significantly reduced.
This suggests that the use of some drugs is limited by eGFR. However, we should distinguish whether the patient has
underlying kidney disease or renal insufficiency secondary to this disease. If the latter is the case, we can use drugs more
aggressively, but in either case, kidney function needs to be closely monitored. The fourth is the use of nasal feeding, the
use in the drug instructions is oral, patients with Alzheimer's disease have basically lost their ability to eat autonomously,
nasal feeding is the only route to ensure the normal intake of drugs. Although these four drugs are off-label, they are all
appropriate treatments for the patient's condition. They are carried out under the condition of repeatedly informing the
patient's family of the related risks and closely monitoring liver and kidney function, electrolytes and the patient's
condition. The new effects and new use methods of many commonly used drugs in clinical practice are proved by
continuous practice. Although the present patient is an individual case, it still provides us with some experience in the
use of antiviral drugs for centenarians. The centenarians should use antiviral drugs as soon as possible after diagnosis of
COVID-19, which can be given nasally if oral administration is not possible. The course of antiviral drugs may be longer
than that of the general population, and the eGFR limit is not so strict, but the liver and kidney function should be closely
monitored.
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v,

Figure 6 Comparison of the status of the patient during hospitalization and after discharge. A: Indicates the state of the patient at admission:
Mental fatigue; B: Is the state of the patient before discharge: Mental fitness, able to sit and stand for half a day.

CONCLUSION

For centenarians infected with COVID-19, Paxlovid should be used as soon as possible to avoid the development of
severe disease. If oral administration is not possible, nasal feeding can be used. Generally, one course of treatment is
recommended. Due to immune senescence in the elderly, if the nucleic acid has not turned negative, two courses can be
used, and the reference standard for eGFR for centenarians can be appropriately adopted. However, close monitoring of
liver and kidney function is required.
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