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Where? Why? Who? 

 Acute kidney Injury

Most of the time AKI is associated with other diseases, especially in 
all diseases with a risk of dehydration (especially if dryness)

AKI due to rhabdomyolysis in the context of earthquake  

 Chronic Kidney Disease

The silent killer

5 to 10% of the population

Diabetes

Each year, we welcome refugees with end stage renal diseases



ESRD: how many die on the way to Europe???





 1550 Syrian refugees in Jordan

 Survey about HTA, CV diseases, diabetes, COPD, arthritis
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Serum creatinine: Point of care (POC)

 Not in every situation…

 Before CT-Scan with contrast (as an example) 

 Certainly in humanitarian situations…



 Creatinine measured with Enzymatic assay (Roche Cobas)

 Creatinine measured by POC capillary (StatSensor, Nova Medical)

 GFR estimated by the CKD-EPI2009 equation

 GFR measured by iohexol plasma clearance

 120 subjects, 52 ± 13 years, 49% of women, mean mGFR was 77 
± 27 mL/min/1.73m² (29 patients with mGFR<60 mL/min/1.73m²)



Statistics

True GFR

estimated GFR

unbiased/

precise

-30% +30%

True GFR

-30% +30%

True GFR

-30% +30%

biased/

precise

unbiased/

unprecise

measured GFR

• Good correlation: a “sine qua non” condition but insufficient

• Bias: mean difference between two values = the systematic 

error

• Precision: SD around the bias = the random error

• Accuracy 30% = % of eGFR between ± 30% of measured GFR



Passing-Bablok: Creatinine (POC)=1.02 x Creatinine (Cobas) – 0.07 

95% CI: 0.93 to 1.15 for slope

−0.20 to 0.020 for intercept



POC Cobas

Accuracy within 30%: 81% POC

95% Cobas

(p=0,0017)



Zone of concordance calculated at 63% (76/120) with Cobas



 Creatinine measured with kinetic Jaffe assay (Roche Cobas)

 Creatinine measured by POC (StatSensor capillary and venous, Nova Medical and 
iSTAT, Abbott)

 GFR estimated by the CKD-EPI2009 equation

 GFR measured by iohexol plasma clearance

 N=674, 43 ± 14 years, 59% of women, mean mGFR was 81 ± 24 
mL/min/1.73m² (134 patients with mGFR<60 mL/min/1.73m²)
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Passing-Bablok: Creatinine (POC)=1.45 x 

Creatinine (Cobas) – 7,68 

95% CI: 1,33 to 1.57 for slope

−14,43 to -1,33 for intercept

Passing-Bablok: Creatinine (POC)=1.16 x 

Creatinine (Cobas) + 0,16 

95% CI: 1,13 to 1.20 for slope

−2,2 to -2,13 for intercept

Passing-Bablok: Creatinine (POC)=1.17 x 

Creatinine (Cobas) +6,50 

95% CI: 1,03 to 1.33 for slope

−2,33 to 14,58 for intercept



The percentage of total samples correctly classified

into the eGFR groups of <60, 60–89 and >90 mL/min/

1.73 m2 ranged from 41.7% (95% CI: 38.0–45.6) to 52.8%

(95% CI: 45.9–59.7). 

The POC creatinine eGFR equations correctly classified 

more samples into the correct eGFR groups than the 

respective laboratory creatinine equations
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 The limitations of eGFR = equations (not the POC)

 We can expect an accuracy within 30% of 85-90% with 

creatinine based-equations (and less in Africa)

 Other POCs methods are available





Don’t forget…

 Logistics, power, maintenance

 Skills transfer 

 Costs…

 Is it used?



 iSTAT used (because creatinine but also potassium)

 « hyper speciliased » intervention



In camps of Refugees

 Depends on the situation and on the deployment

 Ebola or severe earthquakes: important deployment by different 

national or international organizations (USAID, BeFast, etc) => they 

come (and leave) with their own laboratories

 Syrian refugees in Jordan => the country has the ability to use their 

own laboratories (or gas analyzers)

 Syrian refugees in Syria: POC will be used

 But it is costly, not available locally

 It is just conceivable if logistical and financial support (NGO)



Which estimating equations to be used?

 Cockcroft

 MDRD

 CKD-EPI

 EKFC



Cockcroft Vs MDRD Vs CKD-EPI

Cockcroft MDRD CKD-EPI

Population Canada 1976 USA 1999 « International » 2009

N 249 1628 5504+2750+3896

Mean GFR 73 40 68

GFR Creatinine clearance Iothalamate Diverse

Assay « Jaffe » Jaffe calibrated Jaffe calibrated

% women 4 40 43-45%

% black 0 (?) 12 10-32%

Mean age 18-92 51 47-50

Mean weight 72 79.6 79-82

BSA indexation No Yes Yes

Internal

Validation 

No Yes Yes

Cockcroft DW, Nephron, 1976, 16, p31

Levey AS, Ann Intern Med, 1999, 130, p461

Levey AS, Ann Intern Med, 2009, p604



 Subjects with measured GFR and standardized creatinine

 11,251 development and internal validation

 8,378 external validation

 1,254 aged between 2 to 18 years

 7 + 6 cohorts

 Only White people







+21%

+16%
2009



A new creatinine-based CKD-EPI 

equation



2009

2009

2021

2021





EKFC

17321

White Europeans 

4429

Black Europeans (Paris)

964

Africans

508
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Flamant M et al

Ethnic, race factors in Africa and 

Europe

NO

Yayo ES, Nephrol Ther,  2016 , 12 , 454

Flamant M, Am J Kdiney Dis, 2013, 62, 179

Bukabau JB, Kidney Int, 2019, 95, 1181



The new CKD-EPI equation is performing worse in Europe

The previous CKD-EPI equation had to be used without the correction in Europe 

and Africa

 Use the CKD-EPI2009 equation without the ethnic factor or the EKFC equation

 All equations should be interpreted with caution in AKI

 Finally, it is just a calculation

 Probably not the most important in humanitarian situations



A few words about 

proteinuria/albuminuria measurement

 For CKD detection/staging 

 not very useful in most AKI situations

 Help for urinary infection (leucocytes+, nitrites+, hematuria) 

 Hematuria

 Glucose, Ketones

 Strips: Easy and cheap for the context
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Limitations



Conclusions

 Renal diseases are potentially present in Refugees camps

 We lack of strong data regarding prevalence, incidence

 POC are of interest



Questions?

pdelanaye@chuliege.be

Liège


