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Abstract 

Since SARS-CoV-2 detection, the infection had spread globally resulting in insidious outcomes. The pathogenic mechanism of 

SARS-CoV-2 indicated that the virus does not only ignite respiratory distress, but can also adversely impact varying organs. 

Evidence shows patients with chronic kidney disease, particularly those on dialysis or who have received kidney transplant have 

been disproportionately impacted by SARS-CoV-2. This population group experience significant higher rates of infection, severe 

disease, hospitalization and mortality compared to the general population. However, long-term response and outcomes in relation 

to SARS-CoV-2 vaccines in people with chronic kidney disease requires further research. This systematic review and meta-

analysis protocol, aims to compare the safety and efficacy of COVID-19 vaccines in patients with chronic kidney disease. We 

will include randomized controlled trials that assess and evaluates the safety and efficacy as outcomes of COVID-19 vaccines in 

chronic kidney disease patients. Medline, Embase, Web of Science, CINAHL, LILACS, SCOPUS, Cochrane Library, 

ClinicalTrials.gov will be searched from January 2020 to December 2025 for eligible studies. Three reviewers will independently 

screen, identify and select research studies that meet eligibility criteria, assess methodological quality and extract information. 

A meta-analysis will be performed, if possible and the grading of recommendations, assessment, development and evaluations 

summary of findings will be presented. 
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1. Introduction 

In the early December 2019, in a city of Wuhan a novel in-

fectious disease outbreak rendered by the severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) virus was detected. By 

September 2021 over 200-million people had been infected and 

over 4.6 million deaths were reported globally. With the death 

toll rapidly continuing to rise wide and far through mutated 
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SARS-CoV-2 strains, the World Health Organization (WHO) 

declared the outbreak as a global emergency concern in March 

2020 [1]. Covid-19 infection results in an ignition of local and 

systemic inflammatory response and viral injury to many or-

gans inclusive of the respiratory system such as cardiovascu-

lar, gastrointestinal ad renal system. Renal system has been 

confirmed to be amongst the prime target for SARS-CoV-2 

virus resulting in the potential of renal dysfunction and organ 

injury [2]. 

Renal disease or chronic kidney disease a progressive con-

dition affects >10% of individuals world-wide mounting 

to >800 millions of individuals [3]. The prevalence of chronic 

kidney disease has gradually been rising partly due to the rise 

in risk factors such as obesity and diabetes mellitus but the 

disease remains to be one of the leading causes of mortality 

worldwide [4]. It is established that in relation to general pop-

ulation chronic kidney disease patients have a complex im-

pairment of the innate and adaptive immune system driven by 

remarked levels of pro-inflammatory cytokines, which in-

versely predisposes this patient group to increased risk of in-

fection [5]. 

Concurrently, the swiftness at which COVID-19 vaccines 

were developed amidst the heightened rate of the epidemic 

were unprecedented, and a number of vaccines of varying 

platforms [6]. While vaccination is an effective method to 

dampen infection-related morbidity and mortality especially 

preventing critical illness in high risk vulnerable patients [7]. 

However, COVID-19 vaccine immunogenicity is not well un-

derstood in chronic kidney disease patients of different stages 

and to date little is known about the immunogenicity re-

sponses as well as long-term safety to the varying vaccine 

platforms available in this population group. 

2. Objectives 

This systematic review and meta-analysis protocol aim to 

assess and compare the response and safety of SARS-CoV-2 

vaccines available in patient with chronic kidney disease. 

3. Methods and Analysis 

The study protocol follows the Preferred Reporting Items 

for Systematic Review and Meta-Analysis Protocols guide-

lines._bookmark9 [8, 9] This protocol is registered with the 

International Prospective Register of Systematic Reviews 

(PROSPERO). 

3.1. Eligibility Criteria 

The inclusion criteria involved: (1) randomized controlled 

trial (RCT)-type studies that evaluated the response of 

COVID-19 vaccine; (2) experiments involving human beings; 

(3) studies evaluating the efficacy, safety, immunogenicity of 

the vaccines in CKD; (4) studies that presented similar vac-

cination protocols; (5) studies published since January 2020 

until December 2025; and (6) studies published in English lan-

guage. 

The exclusion criteria were the following: (1) observational 

studies, and (2) case reports, meeting abstracts, review papers 

and commentaries. 

3.2. Patients, Intervention, Comparison, 

Outcome Strategy and Types of Studies 

Patients: Adults aged 18 years or older who have any stage 

of CKD (eGFR <60 mL/min/1.73 m2 for 3 months or more) 

and previously SARS-CoV-2 infection free. 

Intervention: COVID-19 vaccine or a combination of vac-

cines against SARS-CoV-2 infection. 

Comparator/control: placebo. 

Outcome: Immunogenicity response (determined by anti-

body response defined using WHO International Standard for 

evaluation of the antibody response to COVID-19 vaccines 

[18]), safety and tolerability. 

Types of studies: RCTs. 

3.3. Searchers 

The following databases will be searched: Medline, Web of 

Science, Embase, LILACS, SCOPUS, ClinicalTrials.gov, In-

ternational Clinical Trials Registry Platform (ICTRP) and 

Cochrane Central Controlled Trials Registry from January 

2020 to December 2025. Moreover, eligible studies will be 

searched for and may be included from the reference lists of 

included articles. 

3.4. Patient and Public Involvement 

Patient data will not be presented and neither will patient 

involvement be a requirement in the study and its undertaking. 

Literature search will be carried out using the defined data-

bases. 

3.5. Searchers Strategy 

A search strategy unifying commonly used search terms and 

Medical Subject Headings (MeSH) algorithm will be applied. 

The keywords that will be used will be a combination of; 

COVID-19 OR SARS-CoV-2 OR 2019-nCoV OR corona-

virus) AND (vaccines OR vaccination OR COVID-19 vaccine 

OR SARS-CoV-2 vaccine OR BNT162 vaccine OR mRNA-

1273 vaccine OR COVID-19 aAPC vaccine OR INO-4800 

vaccine OR LV-SMENP-DC COVID-19 vaccine OR Ad5-

nCoV vaccine OR ChAdOx1 COVID-19 vaccine OR MNA 

SARS-CoV-2 S1 subunit vaccines OR Pitt CoVacc OR Inacti-

vated novel coronavirus 2019-CoV vaccine Vero cells OR In-

activated Vaccines OR SARS-CoV-2 inactivated vaccines OR 

Viral Vaccines OR Gam-COVID-Vac vaccine OR Ad26. 
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COV2. S vaccine OR Epi VacCorona vaccine) AND (Re-

sponse OR Safety OR Toxicity OR Vaccine Immunogenicity 

OR side effects OR adverse events) AND Chronic Kidney 

Disease OR Renal Disease AND (randomized controlled trial 

OR double blind method OR clinical trial). A list of vaccines 

available at WHO was also used. 

3.6. Study Records 

 

Figure 1. Flow diagram for the search for eligible studies on the safety and efficacy of COVID-19 vaccines. 

Three reviewers Muna Adan (MA), Ayan Hag (AH) and 

Hodan Hersi (HH), will independently identify and screen ar-

ticles for eligibility by title and abstract using Covidence tool. 

Disagreements in the eligibility of articles will be settled by 

consensus. Full text articles will be sought and reviewed for 

inclusion or exclusion. The flow chart of this study is pre-

sented in Figure 1. 

3.7. Data Collection Process and Management 

Information that will be extracted include (but not limited 

to) data on; the journal, publication date, first author, study 

design, sample size, study participation criteria, patient de-

mographics, clinical medical history (including comorbidities, 

current medical therapies), healthy controls, type and regimen 

of COVID-19 vaccination(s), antibody response, clinical and 

safety outcomes. Covidence software will be used, which al-

lows the user to enter protocols; complete reviews; include 

text, characteristics of the studies, comparison tables and 

study data; and perform meta-analyses. 

3.8. Risk of Bias in Studies 

Both reviewers will assess the risk of bias in each included 

study using the relevant tool for each study design and any 

disagreements will be resolved through discussion. We will 

use the CASP (https://caspuk.net/casp-tools-checklists) risk 

of bias assessment tools for each type of study. 

3.9. Ethics and Dissemination 

This study will review published data, and thus it is unnec-

essary to obtain ethical approval. The findings of this system-

atic review will be published in a peer-reviewed journal. 

PROSPERO registration number CRD420212311. 
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4. Statistical Analysis 

Normally distributed continuous variables will be presented 

as mean±standard deviation (SD) and for skewed distribution 

median (interquartile range (IQR)) will be reported. Mean and 

standard deviation will be used to compute mean differences 

(SMD) with 95% confidence intervals. Antibody response of 

vaccinated CKD-patients and control will be analyzed using 

random effect models with inverse variance weighting. The 

magnitude of heterogeneity will be estimated using Cochran’s 

Q test and I2. An I² < 30%, I² 30-60%, and I² > 60% will be 

defined as low, moderate and high heterogeneity, respectively. 

The pooled effects of antibody response will be presented as 

weighted risk difference with corresponding 95% confidence 

interval (CI). We will investigate possible sources of hetero-

geneity among studies by conducting subgroup analyses. Uni-

variate meta-regression will be utilized to assess the differ-

ences in categorical variables. Publication bias will be tested 

by means of funnel plots and Egger’s linear regression statistic 

All statistical analysis will be performed using SATA version 

17.0 (College Station, Texas, USA) and R, p-value of <0.05 

will be considered as statistical significance. 

5. Discussion 

Studies of the pathogenic mechanism of SARS-CoV-2 in-

fection has indicated that the virus does not only ignite adap-

tive immune system that triggers inflammation and cytokines 

release in the respiratory system, but also in varying organs 

including the digestive system and in particular the renal sys-

tem [2]. It has also been proven that SARS-Co-2 virus is able 

to gain entrance, proliferate its activity and catalyze clinical 

complications through the binding of angiotensin-converting 

enzyme 2 (ACE2) functional receptor, which are highly ex-

pressed in a number of organs [8]. More precisely, ACE2 re-

ceptors are highly expressed in the kidneys (arguably to a 

greater level than what has been detected in the respiratory 

system) and this may have a direct cytopathic activity on in-

fected renal cells, thus, indicating that the renal system is 

amongst the prime target for SARS-CoV-2 virus’ sinister or-

gan activity [9]. Concomitantly, recent studies have denoted a 

mortality risk in chronic kidney disease (CKD) patients (with 

eGFR<30mL/min/1.73m2) associated with SARS-CoV-2 to 

be as high as an adjusted hazard ratio (HR) of 2.52, a HR of 

3.69 in dialysis patients and a HR of 3.53 in renal transplant 

[10, 11]. This is beside the myriad of other potential adverse 

clinical outcomes due to SARS-CoV-infection in those popu-

lation groups. 

Correspondingly, the swiftness at which COVID-19 vac-

cines were developed amidst the heightened rate of the epi-

demic were unprecedented [12]. Approved vaccines to date 

from clinical trials have utilized varying platforms including 

whole virus vaccines, viral vector vaccines, nucleic acid vac-

cines of ribonucleic acid (RNA), deoxyribonucleic acid (DNA) 

and hybrid forms generating antibodies of varying spectrum 

[13]. Notwithstanding, the mRNA vaccine platforms is the 

more recent approved vaccine platform that works by mirror-

ing native nucleic acid translation to generate target proteins 

to lymphocytes for immunological memory. The two ap-

proved mRNA vaccines (BNT126b2 and mRNA-1273) have 

demonstrated to have a 95% and 94.1% vaccine effectiveness 

as defined by immunogenicity testing for SARS-CoV-2 bind-

ing antibodies (as well as secondary end point measures such 

as respiratory rate, heart rate, oxygen saturation etc.) [14]. 

However, CKD patients have often been excluded from 

SARS-CoV-2 vaccines clinical trials have included immuno-

compromised patients, in specific CKD patients (including di-

alysis and renal transplant patients). Thus, the impact of the 

vaccines is not fully comprehended in this immune-compro-

mised patient [10]. Furthermore, observational studies have 

consistently shown that CKD patients experience severe dis-

ease manifestation, hospitalization and severe complications 

[15-19]. Consequently, studying the effectiveness of different 

approved COVID-19 vaccination in these patients is para-

mount. Studies in this area have also indicated that CKD pa-

tients have a decreased vaccine response possibly due to 

changes to innate, cellular and humoral immunity, and the 

more severe the renal impairment the reduced the immuno-

genicity of vaccine is with significant immunogenicity reduc-

tion of vaccine reported in patients with kidney transplants 

compared to non-kidney transplant patients/non-dialysis CKD 

patients and non-CKD patients [20, 21]. 

The lack of sufficient data on vaccine immunogenicity in 

patients with CKD continues to be a perpetuate saga stemming 

from the low inclusion rates of kidney disease patients in clin-

ical trials as indicated earlier. Furthermore, many CKD pa-

tients are prevailed and burdened by comorbidities such as 

cardiovascular, hypertension, diabetes as well as be on multi-

ple pharmacological therapies (including immunosuppres-

sants), which may play a significant role in derailing Covid-

19 vaccine immunogenicity [19]. However, evidence on how 

CKD patients respond to varying vector SARS-CoV-2 vac-

cines is not well understood. Moreover, the impact of con-

founding factors (particularly immunosuppressant use) on 

SARS-CoV-2 vaccinations response in CKD patients has not 

been fully characterized and summarized. Thus, undertaking 

a systematic review to summaries the current evidence will 

add valuable evidence for future vaccination policy in these 

vulnerable patient group. 

This study will improve our understanding of the efficacy 

of different types of COVID-19 vaccines in patients at early 

and late stages of CKD and factors that modify the impact of 

vaccine immunogenicity. This will help to tackle the vaccine 

inequality in vulnerable patients such as CKD patients. The 

result from this study will add useful information in improving 

future vaccine clinical trials and for clinical policy formation 

with regards to the use of COVID-19 vaccines in these patient 

groups. 
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6. Ethics and Dissemination 

This study will review published data, and thus it is unnec-

essary to obtain ethical approval. The findings of this system-

atic review will be published in a peer-reviewed journal. 
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SARS Severe Acute Respiratory Syndrome 

CoV-2 Coronavirus-2 

WHO World Health Organization 

CKD Chronic Kidney Disease 

SMD Standard Mean Difference 
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