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Abstract 

Objectives: To evaluate the effectiveness of tixagevimab–cilgavimab in preventing COVID-19-related hospitalizations among 

chronic kidney disease (CKD) patients in Thailand from 1 Aug 2022 to 30 May 2023. 

Methods: We conducted a retrospective cohort study using secondary data from Thailand’s national health databases among 

CKD patients aged ≥12 years under the Universal Coverage Scheme who were followed from 1 Aug 2022 to 30 May 2023. 

The primary outcome was time until COVID-19 hospitalization, analyzed using Cox regression, and adjusted for age, gender, 

vaccination status, and comorbidities. Receiving tixagevimab–cilgavimab at a dose of either 300 mg or 600 mg was the main 

explanatory variable. A stratified analysis was also conducted by history of dialysis.  

Results: Among 1,018,175 CKD patients, tixagevimab–cilgavimab recipients had a higher hazard of hospitalization compared 

to non-recipients (adjusted hazard ratio 1.70; 95% confidence interval (CI) 1.40–2.06). Among dialysis patients, 

administration of tixagevimab–cilgavimab was associated with a non-significant reduction in the risk of hospitalization 

(effectiveness 18.15%; 95% CI: -12.82–40.62) while COVID-19 vaccination was strongly protective in both groups, with five 

doses showing an effectiveness of 79.18% (95% CI 61.28–88.80). Tixagevimab–cilgavimab did not significantly reduce the 

hazard of hospitalization overall but showed a non-significant trend toward a benefit among dialysis patients.  

Public Health Recommendations: Tailored prophylaxis strategies are needed for immunocompromised populations during 

evolving waves of COVID-19 variants. Further studies should assess effectiveness by variant period and underlying risk profile 

to better identify subgroups most likely benefit from the interventions. 
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Introduction 

The severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) pandemic has dramatically affected 

global health, especially among individuals with  

pre-existing medical conditions.1–6 Individuals with 

chronic kidney disease (CKD) and end-stage kidney 

disease (ESKD) on maintenance dialysis are 

particularly vulnerable to coronavirus disease 2019 

(COVID-19) and tend to experience more severe 

clinical outcomes than the general population.1–4 This 

increased susceptibility underscores the necessity for 

targeted preventive strategies for high-risk 

populations such as those with CKD and ESKD. 

Vaccination has been a crucial tool in combating 

COVID-19, significantly reducing disease severity and 

the number of hospitalizations. However, vaccine 

effectiveness for CKD and ESKD patients may be 

reduced due to their immunocompromised status, 

resulting in suboptimal immune responses. Studies 

indicate that CKD patients, particularly those on 

dialysis, often show lower seroconversion rates post-

vaccination compared to the general population.7–13 

This diminished response highlights the need for 

additional protective measures to safeguard these 

high-risk individuals. 

Monoclonal antibody cocktails have emerged as a tool 

for the prevention and treatment of COVID-19. 

Among these, the combination of tixagevimab and 

cilgavimab has shown promise in providing prolonged 

protection against SARS-CoV-2.14,15 Tixagevimab–

cilgavimab works by targeting distinct sites on the 

virus, thereby neutralizing its ability to infect human 

cells and offering long-term prophylactic benefits.16,17 

The Thai Food and Drug Administration authorized 

tixagevimab–cilgavimab on 27 Jun 2022 and it was 

introduced to the Thai population on 1 Aug 2022.18 

Initially, Thai authorities recommended 300 mg of 

tixagevimab–cilgavimab (150 mg tixagevimab + 150 mg 

cilgavimab) for immunocompromised individuals, 

later increasing the dose to 600 mg (300 mg + 300 mg) 

in November 2022.19,20  

However, studies investigating the real-world 

effectiveness of tixagevimab–cilgavimab in Thailand 

remain limited, especially among CKD patients, who 

are the primary target of the policy. This study 

therefore evaluated the effectiveness of tixagevimab–

cilgavimab in preventing COVID-19-related 

hospitalizations among CKD patients in Thailand 

from 1 Aug 2022 to 30 May 2023. 

Methods 

Study Design and Population 

A retrospective cohort study using secondary data was 

conducted among Thai individuals aged ≥12 years who 

were members of the Universal Coverage Scheme—the 

main public health insurance arrangement for the 

Thai populations—and had at least one recorded 

diagnosis of chronic kidney disease (ICD-10: N18) 

during the period from 1 Oct 2021 to 30 Sep 2022, 

regardless of whether this represented a new or follow-

up diagnosis.  

The exposure status was determined based on 

tixagevimab–cilgavimab administration history. 

Individuals who received both 300 mg and 600 mg does 

during the study period were excluded.   

Participants with a record of COVID-19 diagnosis from 

inpatient departments from 1 Aug 2022 to 30 May 

2023 were classified as COVID-19 hospitalized cases.  

Data Sources 

We retrieved secondary data on 15 Jun 2024 from two 

national health databases: the National Health 

Security Office (NHSO) database and the Ministry of 

Public Health Immunization Center (MOPH-IC). The 

NHSO is responsible for monitoring population 

diagnosis and treatment within the Universal 

Coverage Scheme, while the MOPH-IC, the national 

immunization information center under the Office of 

Permanent Secretary, is responsible for compiling data 

on COVID-19 immunization and tixagevimab–

cilgavimab administration. 

Demographic data, underlying health conditions and 

the outcome of individuals were extracted from the 

NHSO database. Data on tixagevimab–cilgavimab and 

COVID-19 vaccination were obtained from the  

MOPH-IC database.  

Statistical Analysis 

Cases aged ≥120 years were excluded as these ages 

were deemed implausible. For descriptive analysis, 

categorical data were summarized using frequency 

and proportion, while continuous data were 

summarized using the mean and standard deviation 

(SD). The primary independent variable of interest 

was tixagevimab–cilgavimab administration status, 

categorized into three groups: not received, received 

300 mg, and received 600 mg. Other variables collected 

included gender, age, history of dialysis, and 

underlying diseases, such as chronic lung disease 

(emphysema and chronic obstructive disease), cancer,  
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diabetes, hypertension, liver diseases (chronic hepatitis 
and cirrhosis of liver), human immunodeficiency virus 

infection, and COVID-19 vaccine status. Recipients of 

the COVID-19 vaccine were those who had received the 

vaccine at least fourteen days prior to the outcome or 

30 May 2023, which is the end of the follow-up time. 

Vaccinations administered less than 14 days before the 

outcome were ignored, and such individuals were 

classified according to their prior vaccine status. 

Participants were censored at the time of COVID-19 

diagnosis with hospitalization.  

To identify factors associated with time to COVID-19 

hospitalization, a Cox regression model was employed. 

The proportional hazards assumption was assessed 

using Kaplan-Meier curves. A separate stratified 

analysis was conducted among patients with and 

without a history of dialysis as dialysis status is a 

predictor of COVID-19 severity and may modify the 

effect of prophylaxis on hospitalization risk. An 

adjusted hazard ratio (HR) was calculated with 95% 

confidence interval (CI) adjusted for age group (12–59 

years, 60–79 years, 80–99 years and ≥100 years), 

gender, and underlying diseases. The effectiveness of 

tixagevimab–cilgavimab and COVID-19 vaccine was 

calculated as one minus the adjusted HR multiplied by 

one hundred percent. 

Results 

A total of 1,018,175 CKD participants were included in 

the study. The characteristics of the study population 

stratified by tixagevimab–cilgavimab administration 

status are shown in Table 1. The proportions of 

subjects who were hospitalized increased with age, 

especially among individuals aged 80 years and above, 

with the highest proportion (5.36%) observed in the 

80–99-year age group receiving tixagevimab–

cilgavimab 300 mg. Across all groups, females had 

slightly higher proportions of COVID-19 hospitalization 

than males. For underlying health conditions, dialysis 

patients in the control group had the highest 

proportion of hospitalizations (4.52%), while diabetes 

and hypertension were more frequent among cases 

who received tixagevimab–cilgavimab, especially those 

receiving a dose of 600 mg (33.33% and 21.43% for  

300 mg and 600 mg, respectively). 

Table 1. Percentage of COVID-19 hospitalization by patient characteristics and tixagevimab–cilgavimab administration status in 

Thailand, 1 Aug 2022–30 May 2023 (n=1,018,175). 

Characteristic  

Did not receive 

(n=1,010,824) 

Received 300 mg 

(n=7,234) 

Received 600 mg 

(n=117) 

n % n % n % 

Length of follow-up (days)       

Mean (SD) 294 (40) 174 (63) 142 (55) 

Gender       
Female 7,246 1.67 124 3.58 2 3.70 

Male 8,497 1.47 117 3.11 1 1.59 

Age group (years) 
      

12–59  2,362 1.20 92 3.03 1 1.49 

60–79  8,684 1.45 124 3.32 2 4.17 

80–99  4,657 2.20 25 5.36 0 0.00 

100 or more 30 3.74 0 0.00 0 NA 

Underlying disease 

Diabetes mellitus       

No 9,985 1.33 139 2.78 0 0.00 

Yes 5,758 2.22 102 4.57 3 33.33 

Hypertension       

No 8,407 1.32 110 2.64 0 0.00 

Yes 7,336 1.97 131 4.28 3 21.43 

Chronic lung disease       

No 15,396 1.54 240 3.33 3 2.56 

Yes 348 3.78 1 3.23 0 NA 

Human immunodeficiency virus (HIV)       

No 15,731 1.56 241 3.33 3 2.59 

Yes 12 0.84 0 0.00 0 0.00 

Hepatic disease       

No 15,720 1.56 241 3.34 3 2.56 

Yes 23 5.34 0 0.00 0 NA 
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Table 1. Percentage of COVID-19 hospitalization by patient characteristics and tixagevimab–cilgavimab administration status in 

Thailand, 1 Aug 2022–30 May 2023 (n=1,018,175)(cont.). 

Characteristic  

Did not receive 

(n=1,010,824) 

Received 300 mg 

(n=7,234) 

Received 600 mg 

(n=117) 

n % n % n % 

Cancer       

No 15,610 1.55 241 3.35 3 2.56 

Yes 133 3.15 0 0.00 0 NA 

History of dialysis       

No 14,695 1.49 168 3.23 2 5.41 

Yes 1,048 4.52 73 3.58 1 1.25 

Number of COVID-19 vaccine doses received*  
   

None 4,747 2.62 31 5.42 1 14.29 

One  978 2.06 13 4.73 0 0.00 

Two  5,846 1.48 70 3.36 0 0.00 

Three 3,779 1.14 108 3.10 2 3.39 

Four  375 0.76 18 2.33 0 0.00 

Five  11 0.24 1 1.92 0 0.00 

Six  7 3.27 0 0.00 0 NA 

*Prior to COVID-19 hospitalization or end of follow-up time. NA: not applicable as the denominator was zero. SD: standard deviation. 

 

Individuals who received tixagevimab–cilgavimab 

had a 70% higher hazard of COVID-19 hospitalization 

compared to those who did not (adjusted HR 1.70; 

95% CI 1.40–2.06). COVID-19 vaccination was 

associated with a reduced hazard of hospitalization in 

a dose-dependent manner. Compared to unvaccinated 

individuals, those who had received one to five doses of 

the vaccine had lower hazards, with the greatest 

protection seen in individuals who received five doses 

(adjusted HR 0.21; 95% CI 0.12–0.39), corresponding 

to a vaccine effectiveness of 78.58% (95% CI 61.30%– 

88.14%) (Table 2). 

Table 2. Factors associated with time to COVID-19 hospitalization among chronic kidney disease patients in Thailand,  

1 Aug 2022–30 May 2023. 

Factor Adjusted HR 95% CI 

Tixagevimab–cilgavimab administration status 

Not received Ref 
 

Received 1.70 1.40–2.06 

Number of COVID-19 vaccine doses received* 

None Ref 
 

One  0.77 0.72–0.83 

Two  0.58 0.56–0.61 

Three  0.45 0.43–0.47 

Four  0.41 0.37–0.46 

Five  0.21 0.12–0.39 

Gender 
  

Female Ref 
 

Male 1.23 1.20–1.27 

Age group (years) 
  

12–59  Ref 
 

60–79  1.28 1.22–1.34 

80–99  1.89 1.80–1.99 

100 or more  2.95 2.06–4.24 

Factor Adjusted HR 95% CI 

Underlying disease   
Diabetes mellitus   

No Ref  

Yes 1.66 1.60–1.72 

Hypertension   
No Ref  

Yes 1.22 1.17–1.26 

Chronic lung disease   
No Ref  

Yes 1.93 1.73–2.15 

Human immunodeficiency virus (HIV)  
No Ref  

Yes 0.63 0.35–1.14 

Hepatic diseases   
No Ref  

Yes 2.65 1.75–4.01 

Cancer   
No Ref  

Yes 1.74 1.46 – 2.07 

History of dialysis   

No Ref  

Yes 3.33 3.11 - 3.55 

*Those receiving six doses of the vaccine were excluded due to a small sample size. Ref: reference group. HR: hazard ratio. CI: confidence interval. 
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Stratified analysis revealed differing effects of 

tixagevimab–cilgavimab and COVID-19 vaccination 

between individuals with and without a history of 

dialysis. Among patients with a history of dialysis, the 

effectiveness of tixagevimab–cilgavimab against 

COVID-19 hospitalization was 18.15% (95% CI -12.82–

40.62). Similarly, COVID-19 vaccination—ranging 

from one to four doses—was not significant, although 

all point estimates suggested a trend toward a reduced 

risk. In contrast, among patients without a history of 

dialysis, tixagevimab–cilgavimab administration was 

associated with a significantly increased hazard of 

COVID-19 hospitalization (adjusted HR 2.96; 95% CI 

2.37–3.71). COVID-19 vaccination was significantly 

associated with a lower hazard, with stronger protection 

seen with increasing doses. The vaccine effectiveness 

ranged from 22.54% (95% CI 16.73–27.94) for one dose 

to 79.18% (95% CI 61.28–88.80) for five doses (Table 3). 

Table 3. Adjusted hazard ratios of tixagevimab–cilgavimab and COVID-19 vaccine status against COVID-19 hospitalization 

among chronic kidney disease patients in Thailand stratified by history of dialysis, 1 Aug 2022–30 May 2023.* 

Factor 
Patients with a history of dialysis Patients with no history of dialysis 

Adjusted HR* 95% CI Adjusted HR† 95% CI 

Tixagevimab–cilgavimab administration status     

Did not receive Ref  Ref  

Received 0.82 0.59–1.13 2.96 2.37–3.71 

Number of COVID-19 vaccine doses received     

None Ref  Ref  

One 0.89 0.69–1.15 0.77 0.72–0.83 

Two 0.88 0.74–1.03 0.57 0.55–0.59 

Three 0.87 0.73–1.04 0.43 0.41–0.45 

Four 0.97 0.71–1.34 0.39 0.34–0.43 

Five 0.36 0.05–2.51 0.21 0.11–0.39 

*Those receiving six doses of the COVID-19 vaccine were excluded due to a limited sample size. †Adjusted for gender, age group, and 

underlying diseases (diabetes mellitus, hypertension, chronic lung disease, human immunodeficiency virus infection, hepatic disease, and 

cancer). Ref: reference group. HR: hazard ratio. CI: confidence interval. 

 

As shown in Figure 1, dialysis patients who received 

tixagevimab–cilgavimab, regardless of dosage, had a 

slightly higher probability of remaining free from 

COVID-19 hospitalization over time compared to those 

who did not. The survival curve for tixagevimab–

cilgavimab status did not cross, indicating that the 

proportional hazards assumption of the Cox model was 

not violated (Figure 1). 

 
Received: tixagevimab–cilgavimab administered at a dose of either 300 mg 

or 600 mg. 

Figure 1. Kaplan–Meier survival curve of COVID-19 

hospitalization among dialysis patients in Thailand stratified 

by tixagevimab–cilgavimab administration status,  

1 Aug 2022–30 May 2023. 

Discussion 

The findings of our study showed that tixagevimab–

cilgavimab did not reduce the hazard of COVID-19 

hospitalization among Thai CKD patients during the 

late Omicron period. This contrasts with previous 

studies, such as the PROVENT trial and several 

observational cohorts, that demonstrated the 

effectiveness of tixagevimab–cilgavimab in preventing 

both COVID-19 infection and severity among high-risk 

populations, including patients with CKD, older 

adults, and immunocompromised individuals.21–23 This 

might be explained by the difference in circulating 

SARS-CoV-2 variants. Previous studies were primarily 

conducted during the dominance of variants such as 

Alpha or Omicron BA.1, against which tixagevimab–

cilgavimab retained strong neutralizing activity. 

Additionally, the clinical guidelines of the Thai 

healthcare system may have emphasized that the 

high-risk individuals should be given tixagevimab–

cilgavimab, leading to a higher likelihood of 

hospitalization among this group compared to their 

lower-risk counterparts, who were encouraged to 

practice self-care.19,20 Tixagevimab–cilgavimab was 

also specifically administered to immunocompromised 

individuals, particularly those with CKD or ESKD—
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representing the highest-risk subgroup. This 

distinction may explain why tixagevimab–cilgavimab 

recipients exhibited a higher hospitalization rate. 

Our study findings contrast with a retro-prospective 

cohort study conducted in Thailand in 2024 that 

followed high-risk individuals, including CKD patients. 

That study found a limited protective effect of 

tixagevimab–cilgavimab against COVID-19 outcomes.24 

A reason for the difference of effect may be the dosing 

approach: while that study focused exclusively on 

patients who received the updated 600 mg dose, our 

study combined recipients of both 300 mg and 600 mg, 

reflecting the transitional dosing guidelines in place 

during the study period. It is possible that the lower 

dose provided insufficient protection, particularly 

during a time when immune-evasive variants were 

circulating and might have further compromised the 

effectiveness of tixagevimab–cilgavimab. 

Our findings indicated that tixagevimab–cilgavimab 

was associated with a lower hazard of COVID-19 

hospitalization among dialysis patients, with a vaccine 

effectiveness estimate of 18.15% (95% CI -12.82–40.62), 

although without statistical significance. This contrasts 

with a previous study conducted in Thailand among 

dialysis patients enrolled between November 2022 and 

February 2023, with a follow-up through September 

2023, which reported a statistically significant 

reduction in hospitalization risk associated with 

tixagevimab–cilgavimab use (incidence rate ratio 

0.094, 95% CI 0.002–0.779).25 This corresponds to an 

approximate 91% lower hospitalization rate in that 

study. Notably, both studies were conducted during a 

period when similar Omicron variants were 

circulating, such as XBB.1.5 and XBB.1.6.26 However, 

that study focused exclusively on breakthrough 

symptomatic COVID-19 cases, whereas our study 

included all hospitalized cases, regardless of symptom 

status. It is possible that some individuals in our 

cohort were admitted to hospital as a precautionary 

measure due to their high-risk profile, even if they 

were asymptomatic or had mild symptoms, which 

conformed to the Thai clinical practice guideline 

discussed earlier. 

Limitations 

Several limitations should be considered when 

interpreting the results. The major limitation of our 

study is confounding by indication. Tixagevimab–

cilgavimab was preferentially administered to patients 

perceived by clinicians to be at a particularly high risk 

of severe COVID-19 outcomes, such as those with 

advanced comorbidities or greater clinical frailty, 

resulting in an underestimation of the drug’s 

effectiveness, pulling the observed association toward 

the null value. Although we adjusted for age, gender, 

dialysis status, vaccination status, and major 

comorbidities, residual confounding from unmeasured 

factors including functional status, prior SARS-CoV-2 

infection, or health-seeking behavior may have 

remained. Furthermore, nondifferential misclassification 

of both tixagevimab–cilgavimab and COVID-19 

hospitalization status may have occurred due to errors 

in diagnostic coding for COVID-19 hospitalizations or 

delays in coding drugs within national registries. Since 

these errors are unlikely to differ systematically by 

hospitalization status, such misclassification would 

dilute the observed associations, resulting in an 

underestimation of the study drug’s effectiveness. 

Despite these limitations, our findings remain 

trustworthy. Since the primary sources of bias—

confounding by indication and misclassification—both 

tend to underestimate the drug’s effectiveness, our 

reported effectiveness represents a conservative 

estimate of what tixagevimab–cilgavimab can achieve 

in practice. In addition, the use of two nationwide 

databases provided a large sample size, enhancing 

statistical power to detect differences in hospitalization 

risk and reducing the influence of random errors. 

Public Health Recommendations 

Prophylactic strategies for immunocompromised 

populations, particularly CKD patients and those 

receiving dialysis, should be regularly reassessed in 

response to evolving SARS-CoV-2 variants. As 

monoclonal antibodies such as tixagevimab–cilgavimab 

may have reduced neutralizing activity against 

emerging variants, national clinical guidelines should 

incorporate up-to-date evidence on variant-specific 

effectiveness. COVID-19 vaccination should remain 

the cornerstone of prevention for CKD patients, as our 

findings demonstrated strong protection from multiple 

vaccine doses; therefore, maintaining high vaccine 

coverage and booster uptake among CKD and dialysis 

patients should continue to be prioritized within the 

Thai healthcare system. In addition, prophylactic 

monoclonal antibody use should be targeted toward the 

highest-risk groups, particularly patients undergoing 

dialysis or those with severe immunocompromise, 

rather than applying a uniform approach across all 

CKD patients. Strengthening the use of national 

health databases to monitor the real-world 

effectiveness of preventive interventions is also 

important to support timely policy adjustments. 

Further research is needed to evaluate the 
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effectiveness of updated prophylactic agents and 

dosing strategies in the context of emerging SARS-

CoV-2 variants, particularly among patients with 

advanced kidney disease who may have limited 

vaccine-induced immunity. 

Conclusion 

Tixagevimab–cilgavimab prophylaxis did not 

significantly reduce COVID-19 hospitalizations among 

CKD patients overall during the late-Omicron era. 

However, among dialysis patients, there was a non-

significant protective effect, with an estimated 

effectiveness of 18.15% (95% CI -12.82 to 40.62). While 

tixagevimab–cilgavimab showed promise in clinical 

trials and other studies, its real-world impact in our 

CKD cohort was limited. These findings suggest that a 

one-size-fits-all approach to pre-exposure prophylaxis 

may not be appropriate for heterogeneous and 

immunocompromised populations. A more targeted, 

variant-responsive strategy is essential. Continued 

surveillance and further research are critical to ensure 

optimal protection for high-risk kidney disease 

patients, particularly those on dialysis, who may have 

limited vaccine-induced immunity. 

Acknowledgements  

We would like to thank the National Health Security 

Office for providing access to the data and supporting 

information used in this study. In addition, we extend 

our sincere thanks to Dr. Somchai Peeraprakorn for 

his valuable recommendations during the proposal 

development and for the opportunity to carry out this 

study. 

Authors Contributions  

Natthaprang Nittayasoot: Conceptualization, 

methodology, formal analysis, writing—original draft. 

Panithee Thammawijaya: Conceptualization, 

methodology, writing—review & editing, supervision. 

Suphanat Wongsanuphat: Methodology, formal 

analysis, data curation. Rapeepong Suphanchaimat: 

Methodology, formal analysis, writing—review & 

editing. Supansa Suriya: Data curation. Chakkarat 

Pitayawonganon: Conceptualization, writing—

review & editing, supervision. 

Ethical Approval 

This study was reviewed and approved by the Institute 

for the Development of Human Research Protections 

(IHRP) Ethics Committee, Ministry of Public Health, 

Nonthaburi, Thailand on 14 Sep 2023 (Approval No. 

IHRP 104–2566). 

Informed Consent 

Patient consent was waived because this study used 

secondary data from national health databases, which 

involved no direct contact with participants. All 

individual information was treated anonymously and 

kept confidential. The waiver of informed consent was 

approved by the Institute for the IHRP Ethics 

Committee. 

Data Availability 

The data that support the findings of this study are 

available from the Ministry of Public Health, Thailand, 

but restrictions apply to its availability, which were 

used under license for the current study and are not 

publicly available. Data access requests must be made 

directly to the Ministry of Public Health, Thailand, in 

accordance with their data access policies. 

Conflicts of Interest 

The author declares no conflicts of interest. 

Funding Support 

This study received financial support from 

AstraZeneca (Thailand) Company Limited (Grant 

number E-520777 to the Department of Disease 

Control Foundation, Thailand). The funder had no role 

in the study design, data collection, data analysis, 

manuscript preparation, or decision to publish. 

Declaration of Generative-AI and AI-assisted 

Technologies in the Writing Process 

During the preparation of this work, the authors used 

ChatGPT to correct grammatical errors and to improve 

the clarity and flow of the manuscript. The content 

produced by this tool was reviewed, edited, and 

validated by the authors. 

References 

1. Khan MMA, Khan MN, Mustagir G, Rana J, 

Islam MS, Kabir MI. Effects of underlying 

morbidities on the occurrence of deaths in 

COVID-19 patients: A systematic review and 

meta-analysis. J Glob Health. 2020;10(2):1–14. 

doi: 10.7189/jogh.10.020503. 

2. Martins-Filho PR, Tavares CSS, Santos VS. 

Factors associated with mortality in patients 

with COVID-19. A quantitative evidence 

synthesis of clinical and laboratory data. Eur J 

Intern Med. 2020;76:97. doi:10.1016/j.ejim.202 

0.04.043. 



OSIR March 2026, Volume 19, Issue 1, Article no. 279468 

https://doi.org/10.59096/osir.v19i1.279468 |8 of 9 

Original article 

3. Kang SH, Kim SW, Kim AY, Cho KH, Park JW, 

Do JY. Association between Chronic Kidney 

Disease or Acute Kidney Injury and Clinical 

Outcomes in COVID-19 Patients. J Korean 

Med Sci [Internet]. 2020 Dec 28 [cited 2025 Apr 

11];35(50):e434. <https://pmc.ncbi.nlm.nih.gov 

/articles/PMC7769703/>. doi:10.3346/jkms.202 

0.35.e434. 

4. Valeri AM, Robbins-Juarez SY, Stevens JS, 

Ahn W, Rao MK, Radhakrishnan J, et al. 

Presentation and outcomes of patients with 

ESKD and COVID-19. J Am Soc Nephrol 

[Internet]. 2020 Jul [cited 2025 Apr 11]; 

31(7):1409–15. <https://pmc.ncbi.nlm.nih.gov 

/articles/PMC7350989/>. doi:10.1681/ASN.202 

0040470. 

5. Booth A, Reed AB, Ponzo S, Yassaee A, Aral M, 

Plans D, et al. Population risk factors for 

severe disease and mortality in COVID-19: A 

global systematic review and meta-analysis. 

PLoS One [Internet]. 2021 Mar 4 [cited 2025 

Apr 11];16(3):e0247461.  <https://journals.plos. 

org/plosone/article?id=10.1371/journal.pone.02

47461>. doi:10.1371/journal.pone.0247461. 

6. Evans RA, Dube S, Lu Y, Yates M, Arnetorp S, 

Barnes E, et al. Impact of COVID-19 on 

immunocompromised populations during the 

Omicron era: insights from the observational 

population-based INFORM study. Lancet Reg 

Health Eur [Internet]. 2023 Oct 13 [cited 2025 

Apr 11];35:100747. <https://pmc.ncbi.nlm.nih. 

gov/articles/PMC10730312/>. doi:10.1016/j.lan 

epe.2023.100747. 

7. Bruminhent J, Setthaudom C, Kitpermkiat R, 

Kiertiburanakul S, Malathum K, Assanatham 

M, et al. Immunogenicity of ChAdOx1 nCoV-19 

vaccine after a two-dose inactivated SARS-

CoV-2 vaccination of dialysis patients and 

kidney transplant recipients. Sci Rep 

[Internet]. 2022 [cited 2025 Apr 11];12(1):3587. 

<https://pmc.ncbi.nlm.nih.gov/articles/PMC88

97448/>. doi:10.1038/s41598-022-07574-w. 

8. Grupper A, Sharon N, Finn T, Cohen R, Israel 

M, Agbaria A, et al. Humoral Response to the 

Pfizer BNT162b2 Vaccine in Patients 

Undergoing Maintenance Hemodialysis. Clin J 

Am Soc Nephrol [Internet]. 2021 Jul [cited 

2025 Apr 11];16(7):1037–42. <https://pmc.ncbi. 

nlm.nih.gov/articles/PMC8425628/>. doi:10.22 

15/CJN.03500321. 

9. Clarke CL, Prendecki M, Dhutia A, Gan J, 

Edwards C, Prout V, et al. Longevity of SARS-

CoV-2 immune responses in hemodialysis 

patients and protection against reinfection. 

Kidney Int [Internet]. 2021 Jun [cited 2025 Apr 

11];99(6):1470–7. <https://pmc.ncbi.nlm.nih.gov 

/articles/PMC7992297/>. doi:10.1016/j.kint.20 

21.03.009. 

10. Boongird S, Chuengsaman P, Setthaudom C, 

Nongnuch A, Assanatham M, Phanprasert S, 

et al. Short-Term Immunogenicity Profiles and 

Predictors for Suboptimal Immune Responses 

in Patients with End-Stage Kidney Disease 

Immunized with Inactivated SARS-CoV-2 

Vaccine. Infect Dis Ther [Internet]. 2021 Feb 

[cited 2025 Apr 11];11(1):351. <https://pmc. 

ncbi.nlm.nih.gov/articles/PMC8639296/>. 

doi:10.1007/s40121-021-00574-9. 

11. Boongird S, Setthaudom C, Kitpermkiat R, 

Prasongtanakij S, Srisala S, Chuengsaman P, 

et al. Durability of Humoral and Cellular 

Immunity after an Extended Primary Series 

with Heterologous Inactivated SARS-CoV-2 

Prime-Boost and ChAdOx1 nCoV-19 in 

Dialysis Patients (ICON3). Vaccines (Basel) 

[Internet]. 2022 Jul 1 [cited 2025 Apr 

11];10(7):1064. <https://pmc.ncbi.nlm.nih.gov/ 

articles/PMC9323398/>. doi:10.3390/vaccines1 

0071064. 

12. Bielopolski D, Libresco G, Barda N, Dagan N, 

Steinmetz T, Yahav D, et al. BNT162b2 

vaccine effectiveness in chronic kidney disease 

patients—an observational study. Clin Kidney 

J [Internet]. 2022 [cited 2025 Apr 11];15(10): 

1838. <https://pmc.ncbi.nlm.nih.gov/articles/P 

MC9384353/>. doi:10.1093/ckj/sfac166. 

13. Goggolidou P, Malik SA, Modarage K. A 

systematic review assessing the effectiveness 

of COVID-19 mRNA vaccines in chronic kidney 

disease (CKD) individuals. F1000Res [Internet]. 

2022 Aug 8 [cited 2025 Apr 11];11:909. 

<https://pmc.ncbi.nlm.nih.gov/articles/PMC973

2501/>. doi:10.12688/f1000research.122820.2. 

14. Cowan J, Amson A, Christofides A, Chagla Z. 

Monoclonal antibodies as COVID-19 

prophylaxis therapy in immunocompromised 

patient populations. Int J Infect Dis [Internet]. 

2023 Sep [cited 2025 Apr 11];134:228–38. 

<https://pubmed.ncbi.nlm.nih.gov/37400053/>. 

doi:10.1016/j.ijid.2023.06.021. 



OSIR March 2026, Volume 19, Issue 1, Article no. 279468 

https://doi.org/10.59096/osir.v19i1.279468 |9 of 9 

Original article 

15. Huang AT, Garcia-Carreras B, Hitchings 

MDT, Yang B, Katzelnick LC, Rattigan SM, et 

al. A systematic review of antibody mediated 

immunity to coronaviruses: kinetics, correlates 

of protection, and association with severity. 

Nat Commun. 2020;11(1):4704. doi:10.1038/ 

s41467-020-18450-4. 

16. Loo YM, McTamney PM, Arends RH, Abram 

ME, Aksyuk AA, Diallo S, et al. The SARS-

CoV-2 monoclonal antibody combination, 

AZD7442, is protective in non-human primates 

and has an extended half-life in humans. Sci 

Transl Med. 2022 Mar 9;14(635):eabl8124. 

doi:10.1126/scitranslmed.abl8124. 

17. Zost SJ, Gilchuk P, Case JB, Binshtein E, Chen 

RE, Nkolola JP, et al. Potently neutralizing 

and protective human antibodies against 

SARS-CoV-2. Nature. 2020;584(7821):443. 

doi:10.1038/s41586-020-2548-6. 

18. Food and Drugs Administration, Ministry of 

Public Health (TH). Details of medicinal product: 

Evusheld [Internet]. Nonthaburi: Food and 

Drugs Administration; [cited 2025 Apr 11]. 

<https://pertento.fda.moph.go.th/FDA_SEARC

H_DRUG/SEARCH_DRUG/pop-up_drug_ex.a 

spx?Newcode=U1DR2C1072650000511C> 

19. Ministry of Public Health (TH). Long-acting 

antibody: LAAB national guideline [Internet]. 

Nonthaburi: Department of Disease Control; 

2022 Sep [cited 2025 Apr 11]. 40 p. 

<https://ddc.moph.go.th/vaccine-covid19/getFil 

es/11/1669968711550.pdf>. Thai. 

20. Ministry of Public Health (TH). Long-acting 

antibody: LAAB national guideline [Internet]. 

Nonthaburi: Department of Disease Control; 

2023 Mar [cited 2025 Apr 11]. 4 p. 

<https://ddc.moph.go.th/uploads/publish/1402

820230322130408.pdf>. Thai. 

21. Soeroto AY, Yanto TA, Kurniawan A, Hariyanto 

TI. Efficacy and safety of tixagevimab-

cilgavimab as pre-exposure prophylaxis for 

COVID-19: A systematic review and meta-

analysis. Rev Med Virol. 2023 Mar;33(2): 

e2420. doi:10.1002/rmv.2420. 

22. Levin MJ, Ustianowski A, De Wit S, Launay O, 

Avila M, Templeton A, et al. Intramuscular 

AZD7442 (tixagevimab–cilgavimab) for prevention 

of covid-19. N Engl J Med. 2022;386(23):2188–

200. doi:10.1056/NEJMoa2116620. 

23. Bertrand D, Laurent C, Lemee V, Lebourg L, 

Hanoy M, Le Roy F, et al. Efficacy of anti–

SARS-CoV-2 monoclonal antibody prophylaxis 

and vaccination on the Omicron variant of 

COVID-19 in kidney transplant recipients. 

Kidney Int. 2022 Aug;102(2):440–2. 

doi:10.1016/j.kint.2022.05.007. 

24. Pittayawonganon C, Pisitpayat N, 

Kripattanapong S, Doungngern P, Jitpeera C. 

Effectiveness and Safety of Long-acting 

Antibody (LAAB) to Prevent COVID-19 among 

High-risk Population in Thailand: a 6-month 

retro-prospective cohort study. OSIR. 2024 Sep; 

17(3):155–64. doi:10.59096/osir.v17i3.270829. 

25. Boongird S, Srithongkul T, Sethakarun S, 

Bruminhent J, Kiertiburanakul S, Nongnuch 

A, et al. Tixagevimab–cilgavimab for preventing 

breakthrough COVID-19 in dialysis patients: a 

prospective study. Clin Kidney J. 2024; 

17(11):sfae309. doi:10.1093/ckj/sfae309. 

26. Puenpa J, Chansaenroj J, Suwannakarn K, 

Poovorawan Y. Genomic epidemiology and 

evolutionary analysis during XBB.1.16-

predominant periods of SARS-CoV-2 omicron 

variant in Bangkok, Thailand: December 

2022–August 2023. Sci Rep. 2024;14(1):645. 

doi:10.1038/s41598-023-50856-0. 

 


