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Abstract 

Background and hypothesis.
CKD affects 14% of adults in Australia and is frequently under-recognised or diagnosed in late stages when opportunities to prevent progression to kidney failure have been missed. Existing early identification programs target primary care or specific high-risk populations. Hospitalisation may present an opportunity to identify undertreated CKD. We hypothesise that there is a high prevalence of undertreated stage 3b-5 chronic kidney disease (CKD) among patients admitted to teaching hospitals in Sydney, Australia.

Methods.
We prospectively identified all adult patients with an eGFR<45ml/min/1.73m2 admitted to hospital under a non-nephrology service, in six metropolitan hospitals from two health districts of Sydney, Australia, between March 2024-Feb 2025 inclusive. To identify those mostly likely to benefit from guideline directed medical therapy (GDMT) for CKD, we excluded those >80 years of age, pregnant, diagnosed with dementia, nursing home residents, who had a life-expectancy less than 2 years,  or who had acute kidney injury. We extracted demographic, co-morbidity and medication data from the electronic medical record.

Results.
Among 77,447 patients, 11,243 (14.5%) had an eGFR<45ml/min/1.73m2 on admission. After exclusions, 956 patients (1.2%) were included in the study. Median age was 75 years (IQR: 70,78), and participants were multi-morbid with hypertension (78.1%), diabetes (40.7%), obesity (46.8%), coronary artery disease (34.6%) and heart failure (22.1%). CKD was documented in 24.2% and 5.8% had a urine albumin:creatinine (UACR) result available. Medications on admission included SGLT2 inhibitors (18.5%), renin-angiotensin blockers (52.1%), and statins (63.2%). 

Conclusion.
Hospital admission represents a unique opportunity to identify undiagnosed and/or undertreated patients with mid to late-stage CKD. Interventions designed to detect and better manage this population warrant further investigation.

Key points
1. We have identified a high prevalence of mid-late stage CKD in hospitalised patient cohort, as well as consistently low uptake of GDMT.  
2. Unlike previous studies, we have specifically selected a cohort most likely to benefit from GDMT. 
3. This study justifies the implementation of early CKD identification and management programmes in a hospitalised setting





















Introduction 
Chronic kidney disease (CKD) is highly prevalent, affecting 9.5% of the global population1and 14% of the Australian adult population2. CKD is associated with significant morbidity and mortality: CKD increases the risks of heart failure, coronary artery disease, vascular disease and all cause mortality3,4 and is predicted to become the 5th leading cause of death globally by 20404. Quality of life for people across all stages of CKD is also lower, particularly for those with advanced stage CKD5. CKD is associated with very high healthcare costs, mainly attributable to kidney replacement therapy. In 2022, management of CKD in the United States of America, cost an estimated $161.9 billion, and is set to rise 10% by 2027. The burden of CKD extends beyond direct health and financial costs. Recent modelling studies predict major impacts on carers, societies and environment, largely mediated by late stage CKD and kidney replacement therapy as dialysis is a high cost, energy intensive therapy that generates large quantities of plastic and water waste6. 

Effective medical treatment for CKD is available, but most people who would benefit remain untreated7. Medical therapies including angiotensin-converting enzyme inhibitors (ACEI), angiotensin receptor blockers (ARB), sodium-glucose cotransporter-2 inhibitors (SGLT2i), non-steroidal mineralocorticoid receptor antagonists (MRAs) and glucagon-like peptide-1 receptor antagonists (GLP-1) have all been demonstrated to slow the progression of CKD8-13. ACEI, ARB and SGLT2i are all accepted guideline directed medical therapies (GDMT) and all five classes of medications are GDMT for diabetic kidney disease14. Despite this, in the United States, in 2019 only 20% of patients with CKD were prescribed an ACE or ARB15.  Statins are also recommended in CKD guidelines for prevention of cardiovascular disease, for patients with stages 3b-4 CKD. In Australia, a large retrospective cohort study of 140,780 primary care patients found that only 65.2% of patients with CKD were prescribed an ACEI or ARB  and 54.4% were prescribed a statin16. A recent cross-sectional observational study of Australian primary practice data found that only 4.1% of eligible patients with CKD had been prescribed an SGLT2i17. 

Early identification of CKD remains a major barrier to delivering optimal medical therapy. An estimated 90% of people with biochemical evidence of CKD are unaware of their condition, and testing rates remain low 18. In response, there have been increasing calls for targeted screening7,19. However, most early detection- intervention trials have been conducted in primary care settings, and they have not shown improvement in patient-level outcomes20-24.  A 2022 scoping review identified 290 early CKD identification programs worldwide, all of which focussed on primary care or outpatient clinics, with the exception of single-intervention programs such as world kidney day special events25. To date, no systematic early detection programs have focused on hospitalised inpatient populations, which may represent a missed opportunity. As measurement of eGFR and documentation of a medication history are standard care at admission, hospitalisation presents an opportunity to detect, assess and optimise management of CKD. GDMT is critical in CKD, as screening will only reduce CKD burden when it translates into improved adherence to GDMT26. 

The prevalence and management of CKD among acutely hospitalised inpatients is not well understood. In Australia, the prevalence of mid-late stage CKD (stage 3b-5) is 1.5% however CKD contributed to 18% of hospital admissions in 20222. CKD prevalence among hospitalised patients from the United States, China, United Kingdom and the Netherlands have previously been published15,27-29. One study from the United States, including a mix of inpatients and outpatients, found 23.1% of participants had a diagnosis of CKD, while a cohort study from the Netherlands found 16.4% of admitted patients had a diagnosis of CKD. These results suggest there might be a higher prevalence of CKD among hospital inpatients, but provide little insight into adequacy of management. 

We hypothesise that there is a high prevalence of unrecognised, undertreated mid to late stage CKD among hospitalised adults who would benefit from GDMT. As a secondary outcome, we compared demographics, and comorbidities across two inpatient cohorts from unrelated major metropolitan health districts in Sydney, Australia, to examine the generalisability of an opportunistic, inpatient detection and management program.

Materials and Methods 
We conducted a prospective observational cross-sectional study. Ethics approval was provided by the Royal Prince Alfred Zone of the Sydney Local Health District Human Research Ethics Committee, protocol number X23-0404 & 2023/ETH02357, and included a waiver of consent for this study. This study is reported in accordance with the STROBE guidelines.

Study Design and Setting
In this prospective study, we sought primarily to identify patients with undiagnosed and/or under-treated CKD stage 3b-5, document their clinical characteristics and current treatments to thereby identify opportunities for early detection, education and therapy. We reviewed the electronic medical records of all patients admitted to 6 public hospitals in metropolitan Sydney, Australia, between 1st March 2024 and 28th February 2025, including three hospitals within Sydney Local Health District (SLHD) and three hospitals within South East Sydney Local Health District (SESLHD). Secondary measures included comparisons between the SLHD and SESLHD cohorts to determine internal consistency.  

Study Population
Participants were adults 18-80 years who were admitted to any of the 6 participating hospitals, under a medical, surgical or psychiatric team. Patients who were considered likely to benefit from identification of CKD and access to GDMT were identified for inclusion. These were defined as patients who had an eGFR of <45ml/min/1.73m2 on the day of admission, who had not seen a nephrologist in the preceding 12 months and who did not have an acute kidney injury. Patients were deemed to have an acute kidney injury if they had at least one eGFR >60ml/min/1.73m2 in the preceding 3 months or >90ml/min/1.73m2 in the preceding 6 months, or if the eGFR recovered to >60ml/min/1.73m2 during the admission. eGFR was calculated from serum creatinine using the CKD-EPI 2021 creatinine equation without race coefficient, as reported by NSW Health Pathology. Cystain C measurement was not routinely available . Patients who were pregnant, receiving palliative treatment, had a diagnosis of advanced dementia, residing in an aged care facility or were felt to have a survival expectation of less than 2 years on clinical grounds were excluded. 

Data Variables 
We collected baseline demographics including age, sex, and country of birth. We also recorded whether English was the participant’s first language, to assist in resource planning for future CKD patient education. Patient comorbidities including body mass index, diabetes (Type 1 or Type 2), hypertension, heart failure, coronary artery disease and smoking status were recorded. Patient medications on admission including ACEI, ARB, SGLT2i, and statins were also recorded. 

Data was collected using the hospital electronic medical record. Medications prescribed prior to admission were determined by admission medication lists or documentation from the emergency department admission record. Comorbidities, including CKD, were determined by any documentation in the electronic medical record (inpatient and outpatient hospital records) in the prior 12 months, as reviewed by a kidney clinical nurse consultant or primary care physician. “Documented CKD” was inferred by the appearance of “CKD”, “Chronic Kidney Disease”, “Renal Failure” or “Kidney Disease” in the patient file. Heart failure was inferred by multiple phrases including but not limited to “heart failure”, “acute pulmonary oedema”, “heart failure with reduced ejection fraction (HFrEF)”, “heart failure with preserved ejection fraction (HFpEF)” and “congestive cardiac failure (CCF)”. Coronary artery disease was similarly inferred by phrases including but not limited to “myocardial infarction (MI)”, “ST elevation myocardial infarction (STEMI)”, “ischaemic heart disease (IHD)”, “non-ST elevation myocardial infarction (NSTEMI)” or “coronary artery disease (CAD)”. Abbreviations are presented in Appendix 1. Median length of stay is reported as well as mean,  as NSW Health uses mean length of stay as its performance metric.

Statistical analysis
Data were analysed descriptively using proportions for categorical variables and medians, with inter quartile ranges (IQR), for continuous variables. Between-group comparisons were performed using chi-square tests for categorical data. The Mann-Whitney test was used to compare the length of stay, eGFR and median ages between districts. The data was analysed using Stata version 19 (StataCorp, College Station, USA).

Results 
Primary Outcome
Of the 77,447 patients admitted to the 6 participating hospitals who had a blood test, 11,243 (14.5%) were identified as having an admission eGFR < 45ml/min/1.73m2. As detailed in Figure 1, 956 patients (1.2%) met the inclusion criteria and none of the exclusion criteria and were included in the study.

Of the 956 patients included, 24% had CKD documented in the electronic medical record in the current admission or preceding 12 months. A urine albumin:creatinine ratio (UACR) was available on the electronic medical record for 6%. Admission eGFR was 30-44ml/min/1.73m2 in 679 patients (71%) and 277 (29%) had an eGFR <30ml/min/1.73m2. Treatment on admission included an ACEI or ARB in 52%, and 63% had been prescribed a statin. SGLT2i use was recorded for 19% of patients. 

Among those with a diagnosis of CKD recorded on admission (n=231/956, 24%), 49 (21%) were prescribed an SGLT2i, 121 (52%) an ACE/ARB, 151 (65%) a statin, and 12% were taking all three (Figure 2). GDMT usage was modestly less frequent among those without a diagnosis of CKD recorded on admission (n=725/956 (76%)): 113 (16%) were prescribed an SGLT2i, 337 (47%) an ACE/ARB, 403 (56%) a statin and 62 (9%) were taking all three (Figure 2).

Participant Characteristics
 The median age was 75 (IQR 70,78), 41% were female and 82% listed English as their first language. A general practitioner (GP) was listed for 91%. The mean length of stay was 8.1 days (SD 15.9). The majority were admitted under a medical team (62%), the commonest being cardiology (21%), while a significant minority were admitted under surgical teams, most commonly urology (14%). 

Diagnosed comorbidities were present in the majority of those with CKD, including diabetes (41%), hypertension (78%), heart failure (22%), coronary artery disease (35%) and obesity (40%, body mass index of greater than 30kg/m2). Smoking status was available for 68% of CKD patients, of whom 11% were documented to be smokers. A minority had neither diabetes nor hypertension (17%) and 4% had none of the aforementioned comorbidities.

Secondary Outcome
Opportunistic electronic medical record case identification yielded similar CKD prevalences from hospitals within each of the two distinct health districts, SLHD and SESLHD.  Of the 47,558 patients admitted in SLHD, 9928 (21%) did not have a serum creatinine result to determine their eGFR on admission, compared to 5064 (11%) of the 44,881 patients admitted in SESLHD.  Of patients admitted to SLHD, 5488 (12%) had an admission eGFR < 45ml/min/1.73m2, similar to those admitted to SESLHD (5755, 13%). Ultimately, 483 patients in SLHD and 473 patients in SESLHD, representing 1% of all admissions within each network, were included.

The demographics of the patients in each cohort were similar, as compared in Table 1. Median age (SLHD 74 (IQR 68,77), SESLHD 75 years (IQR 71,78), sex distribution (female 44% v 39% p=0.19), median length of stay (4.4 days (IQR 2,9) vs 4 days (IQR 2,9)) and proportion of patients with a listed GP (89% v 93%, p=0.07) were not different between groups.  English was the first language for more patients in SESLHD at 87% compared with 77% in SLHD, p<0.001. 

Median eGFR was the same between the cohorts, at eGFR 35 ml/min/1.73m2 (IQR 28,40) in both groups (p=0.51). CKD stage 4/5 was evident in 30.4% of SLHD and 26.9% of SESLHD cohorts. There was no difference in documentation of CKD between SLHD (23.6%) and SESLHD (24.7%) p=0.68. For patients with stage 4-5 CKD, documentation of CKD was 33.1% in SLHD and 33% in SESLHD. Availability of urine albumin to creatinine ratio (UACR) results in the prior 12 months was also similar between SLHD and SESLHD (5.2% and 6.3%, p=0.44). 

Comorbidity profiles were also similar between SLHD and SESLHD cohorts, with no  differences in prevalence of diabetes (41.2% v 40.2%, p=0.75), hypertension (80.1% v76.1%, p=0.13), coronary artery disease (35.6% v 33.6%, p=0.52), or obesity (40.4% v 40.2%, p=0.08). More patients in SLHD had heart failure (26.5%) compared with SESLHD (17.5%) p=0.001, and were current smokers (SLHD 13.7% versus SESLHD 8.4%, p=0.004). A significant minority of participants were missing data for smoking status (31.7%) and body mass index (14%). 

There was no statistically significant difference between the cohorts in prescription of GDMT for CKD, including combination of two (SGLT2i and ACEI or ARB) or all three therapies (ACEI or ARB and statin and SGLT2i). Data for medications prescribed prior to admission were missing for 8.3% (Appendix 2).

Discussion

We found a high prevalence of undetected and/or undertreated CKD 3b-5 among patents admitted to six Sydney metropolitan teaching hospitals. A minority carried a diagnosis of CKD prior to admission, however only 11.7% of these were prescribed appropriate GDMT. Among the 76% with no prior diagnosis of CKD, adequacy of treatment was lower again with only 8.6% taking an ACE/ARB, SGLT2i and a statin. Given that 1.5% of the Australian general population are known to have mid-late stage CKD2, our finding of a 12.1% prevalence indicates substantial enrichment for CKD among the hospitalised population.  As an eGFR is measured and current treatment documented for the vast majority of hospital inpatients on admission, hospitalisation presents an important opportunity for systematic detection of both undiagnosed and under-treated CKD.

 Our study was specifically designed to ensure that the cohort included were only patients who would benefit from GDMT. Three retrospective cohort studies from the Netherlands, UK and China have documented prevalence of stage 3-5 CKD among admitted patients27-29 but not addressed this question. Fernandez-Llaneza et al., compared methodologies of identifying CKD patients in hospital in the Netherlands, using the electronic record and identified a high prevalence of stage 3-5 CKD in hospitalised patients but did not review medical therapy28. Nie et al27. identified a high proportion of undiagnosed CKD in hospitalised patients in China and whilst they did look at prescription of antihypertensives and statins, they did not explicitly determine use of SGLT2i, a core pillar of CKD GDMT. They also included all patients with CKD (not on dialysis or transplanted), so were unable to assess those patients who would be ineligible for GDMT, such as those in palliative care or with advanced dementia. Dolan et al29, identified a similarly high prevalence of uncoded CKD in hospitalised patients in the UK, but did not look at medication use. Importantly, 17% of patients had neither diabetes nor hypertension, suggesting that screening strategies focussed on traditional risk factors for CKD is not sufficient. Our study demonstrated a similarly high prevalence of undiagnosed CKD but has also demonstrated a very high prevalence of undertreatment in a targeted population that is likely to benefit from early identification and GDMT.

The prevalence of undertreated CKD, largely failing to meet internationally accepted guidelines, was concerningly high. ACEI/ARBs are indicated (unless not tolerated) for all patients with CKD who have hypertension and/or albuminuria. Statins are also indicated in stages 3b-4 to reduce cardiovascular risk. Around 78% of our cohort had both hypertension and Stage 3b-4 CKD and yet only a little over one third of the included study participants (37.5%) were on both a statin and ACEI or ARB. 

SGLT2i were also indicated for the majority of participants, yet were prescribed for only 18.5%. More than a third of participants (34.8%) had diabetes and an eGFR 25-45 ml/min/m2, a clear indication for SGLT2i. At the time of the study, non-diabetic participants with albuminuria were are also eligible for an SGLT2i.  As only 5.8% of participants had a UACR result available prior to hospital admission, it was not possible to further define this sub-group. Evidence published during the conduct of this study has demonstrated that patients with mid-late stage CKD without diabetes or proteinuria also benefit from SGLT2i30. In Australia, necessary medicines are subsided by the Australian governments pharmaceutical benefit scheme. ACE, ARB and statins, have long been subsidised by the pharmaceutical benefit scheme and from late 2025, SGTL2i are also subsidised for the indication of stage 3b-4 CKD, regardless of albuminuria status. Close to 100% of our cohort are therefore eligible for an SGLT2i. 
Only 10.2% of participants were prescribed a combination of all three classes (ACE/ARB, statin and SGLT2i), again identifying substantial under-treatment. Regardless of CKD status, SGLT2i and RAS-blockade are also key pillars of GDMT for heart failure. Within the CKD cohort, patients with heart failure were no more likely to be receiving SGLT2i than those without that diagnosis, indicating another dimension of under-treatment.

A feature of patients admitted to hospital with undiagnosed or under-treated CKD was prolongation of hospital stay. The average (mean) length of stay was 8.1 days compared with the average for all acute admissions in NSW, excluding day-only admission, from January to March 2025 of 4.7 days31. Patients with CKD have more hospitalisations, and very high healthcare costs, producing an enormous economic burden on healthcare systems32. High healthcare utilisation likely reflects the age and multi-morbidity of patients with mid-late stage CKD. Appropriate usage of GDMT in people with CKD has been projected to provide significant reductions in hospitalisations and associated costs, attributable to delays in CKD progression but more importantly through reductions in CKD-associated  cardiovascular events including heart failure26

Several limitations should be acknowledged in interpreting our findings. We elected  to detect moderate-severe (CKD 3b-5) CKD only, ignoring a potentially larger group with CKD 3a. This pragmatic threshold was chosen for two reasons: (1) to enable a linked intervention project of education and follow-up that would have been impractical to apply to larger numbers due to resource constraints; (2) a desire to be conservative and select those most likely to benefit from GDMT. Exclusion of those with eGFR<45 but with “a poor prognosis” or already known to a nephrologist reduced the number included in our study from 12% down to 1% of all admissions. It could be argued that lifting the detection threshold to eGFR<60, or omitting exclusions for prognosis may be warranted to enable more complete CKD detection and intervention. Modelling such strategies may help provide insights into feasibility and effectiveness, but are beyond the scope of current works. Although subjects were originally included by algorithm from the electronic medical record, the study was not blinded, introducing potential for selection bias during the exclusion process. Additional confounders exist, including subtle differences in clinical practices between hospitals, as suggested by the higher proportion of SLHD admissions who were not tested for eGFR on admission, although the similarity of findings on CKD prevalence between the two health districts suggest this was not a significant issue. Documentation of a diagnosis of CKD and medications prescribed was recorded based on information available on the hospital electronic medical record. It is possible that the patient’s primary care physician had indeed documented CKD and prescribed GDMT, and that this was missed during the admission assessment, however Australian and global data would suggest not16. For the same reason, we were also not able to assess drug intolerances which may affect uptake of GDMT. The diagnosis of CKD was made on a single measurement of eGFR performed on hospital admission, with best efforts made to exclude acute kidney injury, and so does not adhere to the current KDIGO definition of CKD33. As a result, we may have included a small number of patients with acute kidney injury and overestimated the number of patients with true CKD. Patients with acute kidney injury however, remain at high risk of CKD34 and may ultimately warrant GDMT for CKD. Serum creatinine was used to estimate kidney function, which may over-estimate eGFR in patients with heart failure, low muscle mass or neurological disorders. Cystatin C is now well recognised as a better measure of eGFR but is not routinely available Australian hospitals35. Finally, a modest amount of data was missing for patients in both districts on smoking status, obesity, and prescription of medications, presented in Appendix 2. 

In conclusion, patients admitted to metropolitan acute-care hospitals in Australia have a high prevalence of mid to late-stage CKD which is undiagnosed and/or under-treated. This represents an opportunity for detection utilising blood tests routinely taken during their admission, and potential to educate patients as to their diagnosis and alert their clinicians as to the presence of CKD and appropriate management, including GDMT. In Australia, as across much of the world, the current or planned use of electronic medical records should allow for simple and scalable interventions to opportunistically identify these patients while they are in hospital.  We have designed one such intervention, “CKD Stewardship” which is currently under evaluation36. The need for better CKD detection strategies is a global problem and solutions are required to address the rapidly growing global burden of CKD. Efficient use of the electronic medical records for opportunistic CKD detection is such a strategy that, in combination with data from general practice, wearable devices and social media, may ultimately contribute to enhanced CKD detection and management across the globe. 

Data availability statement: Data that supports the findings of this study is available on request to the corresponding author.
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	SLHD (%)
	n
	SESLHD (%)

	n
	Total   (%)
	n
	P value

	Age in years n(%)
	
	
	
	
	
	
	

	18-70
	159   (33)
	 483
	116    (25)
	473
	275     (29)
	956
	

	71-75
	124   (26)
	 483
	139   (29)
	473
	402      (42)
	965
	

	76-80
	200   (41)
	 483
	218    (46)
	473
	956     (44)
	956
	

	Median (IQR)
	74   (68,77)
	
	 75     (71, 78)
	
	75    (70,78)
	
	0.005

	Sex
	
	
	
	
	
	
	0.19

	Male
	273   (57)
	483
	287    (61)
	473
	560    (58.6)
	956
	

	Female
	210   (44)
	483
	186    (39)
	473
	396    (41)
	956
	

	English as 1st language
	372   (77)
	483
	411    (87)
	473
	783    (82)
	956
	<0.001

	Birth Country Australia
	233  (48)
	483
	220    (467)
	473
	453    (47)
	956
	0.59

	GP listed
	432   (89)
	483
	439    (93)
	473
	871    (91)
	956
	0.07

	Admitting Team
	
	
	
	
	
	
	0.14

	Med
	287  (59)
	483
	310       (66)
	473
	597    (62)
	956
	

	      Cardiology
	123   (26)
	483
	82         (17)
	473
	205    (21)
	956
	

	Surg
	193   (40)
	483
	160      (34)
	473
	353    (37)
	956
	

	      Urology
	62     (13)
	483
	71         (15)
	473
	133    (14)
	956
	

	Psych
	3        (0.6)
	483
	3            (0.6)
	473
	6          (0.6)
	956
	

	LOS (Days)
	
	
	
	
	
	
	

	Mean  (SD)
	8.0    (18)
	483
	8.2        (14)
	473
	8.1    (16)
	
	0.64

	Median (IQR)
	4.4   (2,9)
	483
	 4 (2,9)
	473
	
	
	

	eGFR (mL/min/1.73m2) 
	
	
	
	
	
	
	

	Median eGFR (IQR)
	35   (28,40)
	
	35         (29,40)
	
	35    (28,40)
	
	0.51

	<15 
	7        (1)
	483
	11            (2)
	473
	18      (2)
	956
	

	15-29 
	141   (29)
	483
	118         (25)
	473
	259    (27)
	956
	

	30-44 
	335  (70)
	483
	344         (73)
	473
	679     (71)
	956
	

	CKD documented 
	114  (24)
	483
	117         (25)
	473
	231    (24)
	956
	0.68

	Urine ACR available 
	25    (5)
	483
	30            (6)
	473
	55       (6)
	956
	0.44

	Comorbidities
	
	
	
	
	
	
	

	Diabetes
	199   (41)
	483
	190       (40)
	473
	389   (41)
	956
	0.75

	Hypertension
	387   (80)
	483
	360       (76)
	473
	747   (78)
	956
	0.13

	Heart Failure
	128   (27)
	483
	83         (18)
	473
	211    (22)
	956
	0.001

	CAD
	172   (36)
	483
	159      (34)
	473
	331    (35)
	956
	0.52

	Current smoker
	66     (20)
	323
	40         (12)
	330
	106    (16)
	653
	0.004

	BMI >30kg/m2
	195  (50)
	390
	190      (44)
	432
	385    (47)
	822
	0.08

	Medications
	
	
	
	
	
	
	

	SGLT2i
	82     (18)
	465
	80          (19)
	412
	162    (19)
	877
	0.50

	ACE/ARB
	253   (55)
	466
	205       (50)
	414
	458    (52)
	880
	0.16

	Statin
	297   (64)
	465
	257       (62)
	412
	554   (63)
	877
	0.66

	Medication combinations
	
	
	
	
	
	
	

	SGLT2i + statin
	60    (13)
	465
	69         (17)
	412
	129    (15)
	877
	0.11

	SGLT2i + ACE/ARB
	55    (12)
	465
	53         (13)
	412
	108    (12)
	877
	0.64

	ACE/ARB + Statin
	179  (39) 
	465
	151       (37)
	414
	330    (38)
	879
	0.54

	Any Two medications
	214  (46)
	465
	175      (43)
	412
	389    (44)
	877
	0.30



Table 1: Characteristics and available clinical health data for the patients identified by the CKD-S study, at the time of admission to hospital between 1st March 2024 and 28th February 2025. Chi-square test for comparison of cohorts. Mann-Whitney test for comparison of median age, length of stay (LOS) and eGFR. IQR = interquartile range. BMI=body mass index. GP= general practitioner (primary carer)



















92,439 total admissions not under renal or palliative care
11,243  eGFR <45 mL/min/1.73 m2
956 patients identified
6582 >80 years
2134 known to renal or renal consult
839 AKI
245 Poor prognosis or died
208 from a NH or advanced dementia
135 in palliative care
1 pregnant
143 repeat presentations
14,992 No bloods available


















Figure 1: Flowchart of identification and inclusion of patients admitted to hospital who were considered likely to benefit from guideline directed medical therapy. (NH=nursing home, AKI=acute kidney injury)


Figure 2: The proportion of patients prescribed an SGLT2i, ACEi or ARB and a statin on admission to hospital, or a combination of two or three of those medications, in those who had a documented diagnosis of CKD and those who did not. CKD documented n=231, CKD not documented n=731. “meds”= medications
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