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urea and creatinine values when comparing baseline and 
12 months. Urea increased from 10.9 ± 6.1 to 11.7 ± 7.56 
and from 11.2 ± 7.6 to 13.5 ± 7.3 mmol/L whereas cre-
atinine from 147 ± 83 to 156 ± 75 and from 163.69 ± 69 
to 171.27 ± 51µmol/L for the AE and NAG, respectively. 
Besides the presence of apparent differences, these did 
not reach statistical significance probably due to the large 
standard deviations. Analyzing the drop of GFR after 12 
months in both groups, it has been shown that the de-
crease of GFR in AG was 1.57 ml/min compared to 2.99 
ml/min in NAG. The difference is statistically significant 
(p <0.01).

Multivariate regression analysis was performed to 
evaluate the independent influence of each variable pos-
sibly associated with progression of CKD (urea, creati-
nine, UUN, PCR, DPI, proteinuria, and hypertension). 
None of these variables was independently associated 
with the change of eGFR by year.

Discussion
Patient adherence

Analyzing Table 2, it is obvious that a significant 
percentage of the patients did not respect the recom-
mended daily protein intake indicated in the dietary 
charts. Instead of 0.8 g/kg/day, the average input was 
1.18, which is an increase of almost 50 % of the recom-
mended values. Despite the including of dietitians, spe-
cialized nurses and nephrologists, the satisfactory adher-
ence to LPD was not achieved. The percentage of 51 % 
of adherent patients to LPD in our study is similar to the 
data in literature, e.g., Rizzeto et al reported that the ad-
herence rate at 49 % while in the MDRD study, it was 
25-50 %11,12. The reasons for a non-adherence among our 
patients were socioeconomic (poverty, lack of sufficient 
knowledge of quality and quantity of the food), and pa-
tient-related (lack of critical self-perception as a patient). 
Regarding patients ethnicity, most of our predominantly 
rural Muslim patients belong to the AG, which could be 
understood as an impact of the low socioeconomic level 
and traditional way of living. The difference in ethnic dis-
tribution between the groups was confirmed statistically 
(Table 1, p =0.04). Nevertheless, patient adherence is a 
crucial point in every dietetic study, and careful patient 
selection should be performed before initiating any well-
designed study in this field10. 

LPD and CKD progression
LPD is commonly advised to nondialyzed (CKD) 

patients under conservative treatment. According to the 
Kidney Disease Improving Global Outcome (KDIGO) 
recommendations, the amount of protein prescribed var-
ies from 0.6 to 0.8 g/kg/day13. Most of the performed 
studies in the last decades confirm the beneficial effect of 
LPD on uremic symptoms rather than on the progression 
of CKD. Therefore, LPD is associated with improvement 
of the secondary hyperparathyroidism, peripheral insu-
lin resistance, hypertension, and acid-base disorders14. 
Interestingly, only a small number of studies confirm the 
positive impact of LPD on CKD progression. Even in the 
most reliable MDRD study, valuable conclusive results 
were not revealed regarding the possible effect of 0.8 g/
kg/24h LPD on GFR, but this was really done by some 
additional analysis several years later5,15.

Another critical issue is the method of GFR esti-
mation. There are different formulas used in everyday 
clinical practice. Despite the possible errors, we used the 
GFR-MDRD method, which is probably more accurate, 
simple, and very appropriate for repeated measurements 
in the same patient16. Analyzing the results of GFR in 
both groups presented in Table 2, it can be confirmed that 
the drop of GFR was more prominent in NAG (2.99 ml/
min) which is double compared with the GFR drop in 
AG (1.57 ml/min). The difference reached a statistical 
significance (p =0.008).  The double GFR drop in NAG 
might be explained with the increased DPI in NAG (1.3 
compared with 0.75 g/kg/day, in AG). All other possible 
factors affecting CKD progression did not reach signifi-
cant differences between the groups (Table 1, Figure 1).

This statistical difference between the drop of GFR-
MDRD in AG vs NAG after 12 months of follow-up 
confirms the impact of LPD on the progression of CKD, 
which is also noted in other recent studies17,18. According 
to KDIGO recommendations, LPD should start in the 
G4 stage of CKD13. Our study suggests that a possible 
beneficial effect could be achieved when LPD starts in 
stage G3a or, even, earlier when the kidney function is 
more stable, and the patients are not yet clinically com-
plicated19. On that way, GFR could be successfully pre-
served an extended period approaching the usual nomi-
nal involute decline of one ml/min/year2. Together with 

Table 1: Urea, creatinine, glomerular filtration rate (eGFR-MDRD) in the adherent group (AG) and non-adherent (NAG) 
groups according to the adherence to the recommended protein consumption, at baseline and 12-month follow-up.

Parameters
AG group (n =24) NAG group (n =23) p

Baseline After 12 months Baseline After 12 months
Urea ( mmol/L) 10.9 ± 6.1                   11.7 ± 7.56 11.2 ± 7.6   13.5 ± 7.3 ns
Creatinine ( µmol/L) 147.1 ± 83                  156.5 ± 75 163.6 ± 69            171.2 ± 53 ns
eGFR-MDRD (ml/min) 57.68 ± 4.                 56.11 ± 4.8 55.45 ± 7.0 52.46 ± 7.2 0.04
GFR drop after 12 
months (ml/min) 1.57 2.99 0.009

AG: adherent group, NAG: non-adherent group, ns: not significant, eGFR-MDRD: estimated glomerular filtration rate-Modification of Diet 
in Renal Diseases.
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