
 
 

  Open Access                                                                                Journal of Biomedical Sciences 
             

REVIEW ARTICLE                        DOI: https://doi.org/10.3126/jbs.v8i2.41965 
 

Role of epidermal growth factor receptor and microbial 

infections in polycystic kidney disease 
 

Orzechowska K1 *, Muhammad SN2, Mokamil H3         

 
*Corresponding author: 

Orzechowska K, Coventry University (CU),  

Dept. of Health and Life Sciences – Coventry UK  

Research Intern, The Renal Patient Support Group (RPSG) 

– Bristol UK. 

Email: orzechok@cu.coventry.ac.uk ORCID 

 
 
Information about the article: 
 
Received: July 12, 2021 
Accepted: Nov 7, 2021 
Published online: Dec 31, 2021 
 

Cite this article: 
 

Orzechowska K, Muhammad SN, Mokamil H. Role 

of epidermal growth factor receptor and microbial 

infections in polycystic kidney disease. Journal of 

Biomedical Sciences. 2021; 8(2):65-73 
  

Publisher 
Nepal Health Research Society, Bahundhara -6, 
Gokarnesowor Municipality, Kathmandu, Nepal 
eISSN 2382-5545, ISSN 2676-1343 (Print) 
 
© The Author(s). 2021 
Content licensing:  CC BY 4.0 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACT 

Background 

Autosomal Dominant Polycystic Kidney Disease (ADPKD) 

is a frequently inherited diseases associated with the 

presence of fluid-filled cysts. Epidermal Growth Factor 

Receptor (EGFR) plays role in cysts development 

 

Material and methods 

The following tools (PubMed, PubMed Central, Medline 

Search Engine, Locate and Google Scholar) were used in 

literature search. Key words used to search for relevant 

literature are: Polycystic Kidney Disease, Epidermal Growth 

Factor Receptor, Tyrosine Kinase Inhibitor, Renal Cyst 

Formation and Renal Cyst Infection. The studies beyond 10 

years were not included in present study.  

Analysis: The cross-examination of research papers allowed 

to analyse literature around role of EGFR in ADPKD 

pathophysiology, EGFR TKI as treatment of ADPKD and 

role of microbial cyst infections in disease progression. 

 

Results 

There is a small body of literature that look at EGFR, 

Tyrosine Kinase Inhibitor (TKI) and cyst infection in 

ADPKD over the last decade. The ‘crosstalk’ between Src 

and EGFR was observed to have an impact on cyst 

development and progression. Therefore, the combined 

treatment with different compounds can be a desirable 

approach in the treatment of ADPKD. There has been 

observed relationship between cyst infections, decrease in 

kidney function and PKD gene mutation. Endotoxins of 

Gram-negative bacteria could be involved in disease 

development. 

 

Conclusion 

The understanding of mechanisms of ADPKD and several 

cancers has led to the identification of molecular targets, and 

one of these is EGFR. The further study could establish the 

role of endotoxin in ADPKD development and its 

interaction with EGFR. 
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Background 
Autosomal Dominant Polycystic Kidney Disease (ADPKD) 

is one of the most frequent inherited disorder in humans 

influencing 60,000 patients in the UK, and an estimated 10 

million worldwide [1]. It is estimated that ADPKD affects 1 

per 400 – 1000 people [2]. The development of ADPKD is 

associated with mutations in one of the following genes 

PKD1 or PKD2 [3, 4].  

A significant characteristic of this disease is a presence of 

fluid-filled cysts [5, 6] and enlargement of the Total Kidney 

Volume (TKV) [7]. Evidence suggests that TKV is crucial 

in the estimation of kidney cyst burden and disease 

progression [8, 9]. Progressive cyst formation and reduction 

of renal functions often lead to End-Stage Renal Disease 

(ESRD) which appears when the patient reaches the fourth 

or fifth decade of life [5].  

The evidence suggests that typical characteristic of ADPKD 

in humans are an expansion of the renal collecting tubules 

and cyst formation originate from the localised proliferation 

[10]. Research in this area has eluded that kidney cysts 

contain fluid in which occurs active ligands for the 

Epidermal Growth Factor Receptor (EGFR) such as 

Epidermal Growth Factor (EGF), Transforming Growth 

Factor- α (TGF- α) and Heparin-binding EGF (HB-EGF) 

[11].  

Cyst infection is among the most crucial factors for 

ADPKD progression and decrease in kidney function. 

Urinary Tract Infections (UTIs) are a frequent and severe 

complication of ADPKD and had been observed in 30-50% 

of ADPKD patients [12]. The diagnostic criteria and 

methods of treatment options for cyst infection are not well 

defined [13]. It has been observed that Escherichia coli is 

the most often causative agent of cyst infections [14]. The 

endotoxin of Gram-negative bacteria has a vital role in the 

dysfunction of some organs, including kidneys [15]. Since 

the cyst infections are associated with an ADPKD 

progression, there is a need for developing a novel 

treatment [13, 16].  

Present research studies on EGFR Tyrosine Kinase 

Inhibitors (TKIs) do not state if there is associated 

improvement in patients’ health and demonstrate effects on 

patient outcome. Therefore, an understanding of 

pharmacodynamic and pharmacokinetic of TKIs in patients 

who have cancer can allow a better comprehension of 

differences in overactive EGFR TK in renal cysts and 

cancer. There is a need to find out how TKI can be 

effectively used in the treatment of ADPKD. 

This review summarises the recent advances in mechanisms 

of overexpression of EGFR in the formation of renal cysts 

and kidney enlargement, potential of TKIs and role of 

microbial infections in development and progression of 

ADPKD. 

 

Material and methods 
This research seeks to systematically reviewed literature 

surrounding EGFR and cyst infections. The literature 

reviewed in this research was found using PubMed, 

PubMed Central, Medline Search Engine, Locate and 

Google Scholar. Key words used to search for literature are 

listed in Table 1 (Supplement 1). 

The key words from Table 1 helped identify research papers 

containing context relevant to objective. Additional key 

terms were categorised into four search groups as 

highlighted in Table 2 (Supplement 2), and these were used 

to collate papers more specifically. The inclusion and 

exclusion criteria for this project are listed in Table 3 

(Supplement 3). The criteria was helpful in identifying, 

cross-examine and investigate literature for this study. All 

literature included was in the English language.  

As evidence in Table 1 (Supplement 1) and 2 (Supplement 

2), a total of 136 research papers were identified. The 

literature reviewed in this study included cohort studies, 

systematic reviews and clinical trials surrounding EGFR 

TK, EGFR TKIs and microbial infections in ADPKD. 

Although the studies included in this research contained the 

keys words, many of the papers were irrelevant, (i.e., they 

focused on cyst formation in autosomal recessive form of 

PKD, or cyst formation in other organs, including liver and 

pancreas). 

A minority of the reviewed studies focused on EGFR TK 

and EGFR TKI and were carried out on animal cell lines or 

animals (mice, rats). The studies beyond 10 years were not 

included in this investigation.  

The literature reviewed in this project was cross-examined 

using the Critical Appraisal Skills Programme (CASP), 

according to type of paper (i.e., qualitative, quantitative, 

systematic reviews, and case-controlled studies). The CASP 

helped analyse literature considering the following 

questions: 

 

• Are the results of the study valid? 

• What are the results? 

• Will the results help locally? [17]. 

 

Analysis 

The cross-examination of research papers led to the creation 

of three main themes.  

 

These themes include:  

Theme 1: Role of Epidermal Growth Factor Receptor in 

ADPKD pathophysiology 

 

Theme 2: Epidermal Growth Factor Tyrosine Kinase 

Inhibitor as treatment of ADPKD 

Theme 3: Role of microbial cyst infections in disease 

progression 

 

The literature has been organised across three themes in 

order to conduct systematic analysis on role of EGFR, 

EGFR TKI and microbial infections in ADPKD. 
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Review of literature 

Theme 1: Role of Epidermal Growth Factor Receptor in 

ADPKD Pathophysiology 

Epidermal Growth Factor Receptor (EGFR) belongs to a 

family of ErbB receptors which include ErbB1 (EGFR), 

ErbB2 (HER2), ErbB3 (HER3) and ErbB4 (HER4). These 

transmembrane receptors and ligands are involved in cell 

proliferation, development and cell differentiation. The 

binding of ligands results in the stimulation of intracellular 

signalling pathways [18, 19]. There is a relatively small 

body of literature that is concerned with EGFR in ADPKD 

in the last 10 years. Much of the literature on EGFR pays 

particular attention to cancer development. The available 

research studies do not show on one model of pathologic 

cyst formation in ADPKD.  

One well-known study cited in research on EGFR is that of 

Richards et al. (1998) [10], who provided strong evidence 

for a role of EGFR in stimulating tubular epithelial cell 

proliferation and cyst creation. It has been investigated that 

in human and animal ADPKD models, cell polarity is 

disturbed, and EGFR expression is increased. The disturbed 

polarity of cells leads to overexpression and mis-

localisation of EGFR to the apical membrane of the 

epithelia [19, 20].  

In a study conducted by Aguiari et al. (2013) [21], it was 

observed that EGFR stimulates cell proliferation in ADPKD 

through a mechanism involving the consecutive initiation of 

RAS, RAF-1, MEK and ERK signalling. It was investigated 

that EGFR signals converge with cAMP at the same 

signalling pathway, and this leads to stimulation of ERK 

kinase. In cystic cells, the apical plasma membrane is 

involved in changed localisation of EGFR, and this plays an 

additional role in cyst enlargement [21].  

A study conducted by Elliott et al. (2011) [22] studied the 

role of Src in cyst formation of renal epithelial cell-matrix 

adhesion and cell proliferation. The authors found that 

modifications in ErbB- and Src– dependent signalling can 

directly affect the expression of proteins in the 

ErbB/RAS/RAF/MEK/ERK pathway. It was observed that 

Pkd1 gene loss elevated Src activity. The increased activity 

and interactions of Src-ErbB signalling promotes the 

increased fibrosis that likely has a meaningful influence on 

cyst development and disease progression [22].  

Moreover, the localisation of EGFR at the cell cilium in 

normal cells have been lost in ADPKD cells as a result of 

disturbed cell functionality [23]. A study by Coaxum et al. 

2014 [23] investigated the signalling pathways of EGFR in 

PKD and factors which has a function in cilia cells 

proliferation. It was found that EGF was expressed in PKD 

cell lines orpk cilia (+) and orpk cilia (-). The loss of cilia 

was associated with mis-localisation of EGFR to the apical 

membrane in orpk collecting duct cells [23].  

The overexpressed activity of EGFR was observed in 

ADPKD and different types of cancers. However, EGFR is 

not mutationally activated in ADPKD, as is the case in 

many types of cancers (breast, colon and prostate) [18]. In 

many cases of cancer, EGFR phosphorylation is observed, 

which usually appears to be a response to ligand stimulation 

[24]. 

 

Theme 2: Epidermal Growth Factor Tyrosine Kinase 

Inhibitor as a potential treatment of ADPKD 

Several studies investigated that, pharmacological inhibition 

of EGFR TK activity can improve renal function, reduce the 

cystic burden and initiates multiple downstream signalling 

pathways [18, 22, 23]. The study by Sweeney et al. (2017) 

[25] found that Tesevatinib demonstrated clinical activity 

against EGFR, ErbB2 and Src in murine PKD. The clinical 

study of Sweeney and colleagues 2017 [25] investigated 

that Tesevatinib might decrease cyst development and 

disease progression in ADPKD patients. 

In relation to study results of Sweeney et al. (2017) [25] the 

clinical trial on Tesevatinib was conducted. The clinical 

Phase I trial of Tesevatinib assessed the plasma 

pharmacokinetics, safety and maximum tolerated dose of 

the drug. The results suggested reduced tolerability of high 

dosage of 150mg daily, with side effects such as skin rash, 

cardiac abnormalities and diarrhoea. However, a daily dose 

of 50mg was well tolerated. Patients who completed the 24-

months of treatment during the Phase I trial continued to 

receive the initial dose during the Phase II trial. The Phase 

II trial focused on the efficiency and safety of Tesevatinib at 

the dose of 50mg a day in relation to placebo.  The 

monitoring of long-term safety, influence on impaired 

kidneys and alteration in estimated Glomerular Filtration 

Rate (eGFR) were evaluated. The trial was completed in 

January 2021. The final study results were not publicly 

released at the time of preparation of this review (Study 

Identifier: NCT01559363) [26].  

In the study conducted by Elliott et al. (2011) [22], it was 

found that Bosutinib (SKI-606) inhibits cyst-lining 

epithelial cell proliferation, decreases cell-matrix adhesion 

in vitro and can reduce the size and number of renal cysts in 

a PKD1 rodent model of ADPKD in vivo. After the 

successful completion of the study by Elliot et al. (2011) 

[22], (Tesar and colleagues) [27] conducted a Phase II trial 

of Bosutinib versus placebo in ADPKD. This trial evaluated 

the safety and efficacy of Bosutinib in ADPKD patients. 

The participants were divided into three groups, first 

received placebo (56 participants), second – 200mg/d 

Bosutinib (58 participants) and the 3rd group received a 

daily dose of 400mg/d Bosutinib (31 participants). The 

study was conducted for 24 months. In the third group of 

participants, only 3 out of 31 patients completed the 

treatment. This study demonstrated that SKI-606 could 

reduce the kidney growth rate in patients with ADPKD, and 

was approximately 100ml smaller with Bosutinib 200mg/d 

than placebo. Participants received 200mg Bosutinib and 

had a similar result of eGFR to placebo. The increase in 

eGFR was recorded in patients who received a high dose of 

Bosutinib [27]. At the end of treatment with this drug, the 

eGFR was checked. 
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Theme 3: Role of microbial cyst infections in disease 

progression  

The progressive renal cyst development and enlargement of 

kidneys put ADPKD patients at high risk of UTI and cyst 

infection [12]. Despite this, there is a relatively small body 

of literature that is concerned with the effects of infections 

in ADPKD. It was reported by Idrizi et al. (2011) [28] that 

cyst infection is a severe complication and leads to 

hospitalisation approximately 9% of ADPKD patients [28]. 

Studies indicated that ADPKD patients after kidney 

transplantation are at greater probability for kidney 

infections than the general population [29]. Additionally, 

UTIs are more recurrent in women than in men (female 

68% and male 19%) [28].  

Recent evidence suggests that most frequent causative 

factors of infection in ADPKD are E. coli, Klebsiella spp.  

and Enterococcus spp. and these pathogens were more 

recurrently isolated from cyst fluid cultures than blood 

cultures [14, 30]. Several lines of evidence suggest that 

fungal infections of cysts are recognised as a rare event in 

ADPKD. Over the past decade, only two case studies 

identified fungal infections in renal cysts [31, 32]. The 

potential fungal causative agent is Candida albicans. The 

risk factors associated with fungal infection in ADPKD are 

the use of a catheter, Haemodialysis (HD) therapy and oral 

admission of immunosuppressant [31].  

Several studies had identified a link between infections and 

disease progression [12, 30]. Recent evidence suggests that 

asymptomatic pyuria and UTI can have an impact on renal 

functions in ADPKD patients [12, 30]. However, the 

generalisability of much published research on this issue is 

problematic. A study by Eroglu et al. (2019) [12] suggested 

that there might be a relationship between UTIs, kidney 

function, TKV and PKD gene mutation. It was established 

that ADPKD patients with UTI had lower eGFR than those 

without UTI (64.9 versus 89.5). TKV remained 

significantly increased in ADPKD patients burdened with 

UTI versus ADPKD patients without infection (950ml vs 

345ml). Also, the presence of PKD1 mutations was 

associated with increased TKV in ADPKD. The 

investigations of TKV in ADPKD burdened with infections 

can help in the prediction of multiple UTIs and disease 

progression [12].  

The retrospective case-control study from (2013) explored 

the effect of asymptomatic pyuria and UTI on renal 

functions in ADPKD patients. Asymptomatic pyuria was 

observed in approximately 1/3 of the ADPKD patients [30]. 

It was detected that chronic asymptomatic pyuria was 

correlated with an increased occurrence of persistent UTI 

and ESRD. Data from this study also suggested that patients 

who experienced pyuria showed a greater prevalence of 

UTI in the future [30]. Although urine culture was 

performed in less than 5% of the patients with 

asymptomatic pyuria, this put them on the increased risk of 

wrong diagnosis and development of multidrug resistance 

[13, 30].  

Frequent causative agents of cyst infection are Gram (-) 

bacteria from the intestinal flora [14, 29]. Gram-negative 

bacteria possess endotoxin in the cell walls, which play a 

crucial function in the pathogenesis of multi-organs [15]. 

There is limited research that explores influence of 

endotoxin on cyst infection. Publications that concentrate 

on endotoxin in PKD appeared about two decades ago [33]. 

However, in a review of Virzi et al. (2017) [15], it was 

identified that endotoxin could induce renal dysfunction in 

humans. Also, systemic endotoxin administration showed 

an increased number of different biologically active 

mediators, which appeared to be “responsible for the 

impairment of renal blood flow, glomerular filtration rate 

(GFR), and tubular dysfunction” [15]. Exposure to 

excessive levels of endotoxin and bacteria remains closely 

related to short-term complications, including pyrogenic 

reactions and septicaemia. Ibrahim et al. (2018) [34] 

identified that circulating endotoxins increase in Chronic 

Kidney Disease (CKD) stages 4 and 5. Also, a significant 

association between a modification of endotoxin level and 

age in HD patients was identified. It was identified that HD 

patients had a greater level of serum endotoxin [34].  

 

Discussion 

The present research set out to assess the importance of 

EGFR in cyst formation and investigate the potential of 

EGFR TKIs in the treatment of ADPKD. Also, this study 

reviewed the literature around influence of cyst infection on 

development and progression of ADPKD. It was observed 

that there is a relatively small body of literature concerned 

with EGFR and cyst infection in the last 10 years. This 

review asserts that there is a further need for research on 

EGFR as a therapeutic target in the development of renal 

cysts on human or/ and human cell lines. In the last 10 years 

of the 24 studies around EGFR in ADPKD, only two 

studies were conducted on humans [26, 27]. The positive 

data on EGFR inhibition with human interventions in 

nephrology are remarkably limited [19]. However, possible 

explanation for this might be that available regulations 

require researchers to test drugs on Safety Animal Models 

before the drugs are tried on humans.  

A strong relationship between EGFR and Src and its impact 

on cyst development and progression has been reported in 

animal model of ADPKD. The observation of EGFR and 

Src activity prompted scientist to use both inhibitors in 

slowing down the progression of ADPKD [41]. Research by 

Elliott et al. (2011) [22] demonstrates that targeting EGFR 

and Src signalling pathways with SKI-606 had a good 

outcome in controlling cyst formation in rodent models. It 

was also suggested that targeting different drug might have 

altered effectiveness depending on the gene (PKD1, PKD2) 

mutation or level of dependence on EGFR stimulation [35, 

36]. In the past 20 years, there has been only eight studies 

conducted on the animal model of ADPKD. These studies 

highlighted successful results on the inhibition of EGFR 

and Src. It can therefore be implied that inhibitors of EGFR 
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and Src could be a potentially used in treatment of ADPKD 

as combined treatment with two or more different inhibitors 

can independently block more signalling pathways [35].  

The present study confirms that EGFR is linked with 

several types of solid tumours based on the literature 

reviewed earlier which indicated that there is a similarity in 

overexpression of EGFR and downregulation [18, 24]. The 

use of TKI in therapy of cancer is a dynamic changing area 

in targeted drug development. TKIs have the advantage of 

minor side effects and proven high effectiveness in highly 

invasive cancers. Potentially the same inhibitors used in 

cancer therapy can be effective at lower doses in ADPKD 

treatment [35]. Moreover, a study by Parker et al. (2020) 

[18] suggests that treatment of ADPKD remains 

challenging and is associated with limitations arising from 

the nature of this disease. In ADPKD, the kidney functions 

are impaired, which add additional risks in drug doses. 

Drug therapy for ADPKD must, therefore be well-tolerated 

over long-time use [18] and drug-drug interactions must be 

taken into consideration. Currently, Tolvaptan is an only 

available option for treatment of ADPKD recommended by 

National Institute for Health and Care Excellence (NICE 

2015) and approved by US Food and Drug Administration 

[41]. 

The present study also established that cyst infection is a 

common complication in ADPKD. Surprisingly, the 

diagnostic criteria and methods of treatment options are 

limited and not well defined [31]. Studies conducted by 

Suwabe et al. (2015) [14] and Hwang et al. (2013) [30] 

pointed that a common causative agent of cyst infection is 

E. coli. In the last decade, only two case studies were 

reported relating to fungal infections in renal cysts [31, 32]. 

The most apparent finding that emerged from the analysis 

of available literature was that UTI in ADPKD most often 

affects women than men. Chronic cyst infection and 

presence of high endotoxin levels can have an influence on 

kidney function worsening. It was also suggested by Hwang 

et al. (2013) [30] that chronic asymptomatic pyuria is 

common in ADPKD patients and is associated with an 

increased incidence of persistent UTI. Therefore, it should 

be recommended to monitor ADPKD patients closely. 

The present study conclude that chronic cyst infection and 

presence of high endotoxin levels can have an influence on 

kidney function worsening. The studies [37, 30] have 

demonstrated that the environmental factors, mutation or 

damage of the PKD gene were considered to be involved in 

local metabolic stress and the actions of microbes and 

toxins. It was observed that ADPKD patients are at higher 

risk of endotoxins influence originated from the diet and gut 

microflora. Endotoxin is a nephrotoxic inflammatory 

substance which was observed in urine and cyst fluid of 

PKD patients [37, 30]. Humans are exposed to endotoxin 

and clear them through the urinary system. Therefore, a 

failure in clearing of endotoxins from obstructed tubules 

leads to it retention and development of persistent infections 

[37]. It was recognised that persistent inflammation can 

stimulate EGFR and endotoxin-activated cell proliferation 

[38].  

It is possible; therefore, that asymptomatic pyuria or 

presence of endotoxin could be a direct cause of 

cystogenesis. Available hypotheses suggest the origination 

and development of renal cysts in ADPKD patients. For 

example, Tan et al. (2011) explained that cysts formation 

and variability in size depends on the two-hit model. The 

first hit is a germline mutation, which is necessary but may 

not lead to abnormalities in kidney structures. The second 

hit is a somatic mutation of the normal tubular cell and 

inactivates of the normal PKD1 or PKD2 alleles [39, 40]. 

Therefore, it could be suggested that continuous 

inflammation or presence of endotoxin is a third hit in 

ADPKD and may lead to the cellular proliferation and cyst 

development [30]. However, this needs to be investigated 

further.  

It is crucial to establish the most appropriate treatment of 

renal cyst infections in ADPKD. The correct diagnosis and 

treatment of UTIs decreases the frequency and reduces 

ADPKD progression. However, antibiotic therapy in 

ADPKD is associated with a high rate of failure [16]. The 

great exposures of ADPKD patients to antibiotics put them 

at increased risk of infection with multidrug resistance 

(MDR) organisms [13]. However, the data related to MDR 

in ADPKD are minimal. There is a need for novel strategies 

such as dual RNA-seq and Single-cell RNA sequencing 

(scRNA-seq), which can provide an understanding of the 

molecular relationship between host and pathogen. The 

novel targeted therapies can be helpful in treatment of 

infectious complications in ADPKD patients. Hopefully this 

therapy would be successful in patients with PKD. 

However, not many studies were done in this area.   

 

Conclusion 

The understanding of mechanisms of ADPKD and several 

cancers has led to the identification of molecular targets, 

and one of these is EGFR. EGFR stimulates cell 

proliferation in ADPKD through a mechanism involving 

activation of the signaling cascade. The increased activity 

and interactions of EGFR and Src play a crucial role in 

increased cell growth and fibrosis.  

The interactions between TK could be possibly used to treat 

ADPKD with a combination of inhibitors. ADPKD patients 

are burdened by persistent UTI and cyst infections. There is 

a need for further study on the role of Gram-negative 

bacteria (e.g., E. coli) and endotoxin in ADPKD 

development and progression. 
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Supplement 1 

Table 1: Key terms used in generic search 

Key terms Number of results 

Polycystic Kidney Disease 4,897 

Epidermal Growth Factor 
Receptor 

51,019 

Tyrosine Kinase Inhibitor 60,483 

Renal Cyst Formation 14,199 
Renal Cyst Infection 3,776 

 

Supplement 2 

Table 1: Grouping of terms 

Grouping of terms Databases/ No. of papers 
identified 

Search strategy (1) 

Polycystic Kidney Disease 
Epidermal growth factor 

receptor 

Tyrosine kinase inhibitors 

PubMed, PubMed Central, 

Medline Search 
Revealed 12 papers 

2010-2020 

Search strategy (2) 

Polycystic Kidney Disease 

Epidermal Growth Factor 
receptor 

Cyst formation 

PubMed, PubMed Central, 

Medline Search 

Revealed 21 papers 
2010-2020 

Search strategy (3) 

Polycystic Kidney Disease 

Microbiology  

Infection 

PubMed, PubMed Central, 
Medline Search 

Revealed 71 papers 

2010-2020 

Search strategy (4) 

Polycystic Kidney Disease 
Microbiology 

Antibiotic therapy 

PubMed, PubMed Central, 

Medline Search 
Revealed 32 papers 

2010-2020 

 

Supplement 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3: Inclusion and exclusion criteria 

Inclusion criteria Exclusion criteria 

• Autosomal dominant PKD 

research 

• Epidermal Growth Factor 

Receptor in ADPKD  

• Tyrosine kinase inhibitor 

in ADPKD  

• Studies younger than 10 

years 

• Studies in English only 

• Studies on human/ human 

cell line and animals/ 

animal cell lines 

• Studies including kidney 

cysts, 

• Studies including cell 

biology in PKD 

• Studies including 

molecular biology 

• Studies including 

microbiology 

• Data collection research 

(qualitative and 

quantitative) 

• Cohort studies 

• Systematic reviews 

• Studies which are clinical 

trials 

• Autosomal 

recessive PKD 

research 

• Studies older 

than 10 years 

• Studies in 

different 

languages than 
English 

• Studies on 

hepatic or 

pancreatic cysts 

• Infections in 

different organs 

than kidneys 

• Studies on 

ErbB2, ErbB3 

and ErbB4 


