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Background

> Metabolic acidosis is a risk factor for faster kidney function decline in chronic
kidney disease (CKD) and in adult kidney transplant recipients (KTRSs).

> To date, no study has assessed the effect of acidosis on allograft function in
pediatric KTRs.

> We hypothesized that metabolic acidosis would be highly prevalent and
associated with worse allograft function in pediatric KTRs.

Objective

> The purpose of this study was to: (1) determine the prevalence of metabolic
acidosis in pediatric KTRs; (2) examine donor/recipient characteristics associated
with acidosis; and (3) determine the association of acidosis with outcomes in
pediatric KTRs.

> All pediatric patients (<18 years) who received a kidney transplant at Montefiore
Medical Center from 1/1/10-12/31/18, with baseline 3-month post transplant
data, were available for inclusion unless they underwent multi-organ transplant,
experienced graft loss by 3 months, or had an estimated glomerular filtration
rate (eGFR) <30 ml/min/1.73m?2at 6 months.

> Descriptive analysis of the study sample was analyzed by categories of
baseline serum bicarbonate (total CO2) at 3 months post-transplant.

> Metabolic acidosis was defined as a serum bicarbonate <22 mEg/L or requiring
the use of alkali therapy (sodium bicarbonate/citrate/citric acid).

> No metabolic acidosis was defined as serum bicarbonate 222mEg/L and no
alkali therapy use; Resolved acidosis defined as serum bicarbonate 222mEq/L
on alkali therapy;, and Unresolved acidosis defined as serum bicarbonate
<22mEq/L irrespective of alkali therapy.

> 63 recipients were identified with a median age at transplant of 10.5
(interquartile range (IQR) 4.4-15.2) years and post-transplant follow up of 3
(IQR 1-5) years.

> At baseline, mean serum bicarbonate was 21.7+2.4 mEq/L, serum bicarbonate
<22meq/L was present in 28 (44%), and 44% of patients were receiving alkali
therapy.

> Overall, baseline serum bicarbonate was not significantly associated with
patient characteristics or transplant factors such as pre-transplant dialysis,
deceased donor kidney transplant status, cold ischemia time, and eGFR.

> The prevalence of acidosis was70% at baseline and ranged from 58-67% during
the first year of follow-up.

> At baseline, each one-year higher age at transplant and every 10 ml/min/1.73m?
higher eGFR were associated with 0.16 mEqg/L (95% CI: 0.03-0.3) and 0.24
mEQq/L (95% CI: 0.01-0.5) higher serum bicarbonate, respectively.

> Older age at transplant was associated with lower odds of acidosis (OR: 0.84;
95% CI: 0.72-0.97).

> During follow-up, metabolic acidosis was independently associated with 68.2
ml/min/1.73m? (95% CI 4.4-12) lower eGFR compared to not having acidosis;
furthermore, eGFR was lower among KTRs with unresolved acidosis compared
with resolved acidosis; furthermore, eGFR was lower among KTRs with
unresolved acidosis compared with resolved acidosis.

Table 1: Baseline characteristics of 63 pediatric kidney transplant recipients
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Figure 1: Prevalence of metabolic acidosis during the first year post-transplantation
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Table 2: Association of metabolic acidosis with estimated glomerular filtration rate

Serum Serum Serum
Total Bicarbonate Bicarbonate Bicarbonate
Characteristics (N=63) (<22 mEq/L) (22-23 mEg/L) (24-28 mEg/L) p-
(N=28) (N=21) (N=14) value
Age at transplant (years) 10.5(4.4-15.2) 7.1 (3.9-14.4) 11.9 (6.2-13.9) 13.1 (6.3-15.6) 0.33
Male sex 40 (63.5) 18 (64.3) 14 (66.7) 8 (57.1) 0.84
Race and ethnicity 0.06
Hispanic/Latino 26 (41.3) 12 (42.8) 11 (52.4) 3 (21.4)
Non-Hispanic Black 19 (30.2) 6 (21.4) 9 (42.9) 4 (28.6)
Non-Hispanic White 15 (23.8) 8 (28.6) 1(4.7) 6 (42.9)
Non-Hispanic Asian 1(1.6) 1(3.6) 0 0
Multiracial 2 (3.1) 1(3.6) 0 1(7.1)
Cause of ESKD 0.08
CAKUT 32 (50.8) 15 (53.6) 14 (66.7) 3 (21.4)
Glomerular Disease 25 (39.7) 11 (39.3) 6 (28.6) 8 (57.2)
Othert 6 (9.5) 2 (7.1) 1(4.7) 3 (21.4)

Dialysis pre-transplant 40 (63.5) 18 (64.3) 11 (52.4) 11 (78.6) 0.29
Transplant number 0.84
1 58 (92) 25 (89.3) 20 (95.2) 13 (92.9)

2 5 (8) 3(10.7) 1(4.8) 1(7.1)

Deceased Donor Status 50 (79.4) 22 (78.6) 19 (90.5) 9 (64.3) 0.17
Cold Ischemia Time 8.1(4.2-12.2) 7.9 (5.9-9.9) 9.6 (7.8-13.6) 5.4 (0.8-12.2) 0.08

(hours)*
Delayed graft function 2(3.2) 1 (3.6) 1(4.8) 0 1
Induction Medications 0.78
Anti-thymocyte globulin 35 (55.6) 15 (53.6) 11 (52.4) 9 (64.3)
Basiliximab 28 (44.4) 13 (46.4) 10 (47.6) 5 (35.7)
Medications
Alkali therapy 28 (44.4) 12 (42.9) 13 (61.9) 3 (21.4) 0.06
Calcium carbonate 5(7.9) 1(3.6) 3 (14.3) 1(7.1) 0.43
ACE inhibitor 4 (6.3) 2(7.1) 0 2 (14.3) 0.2
Urine protein/creatinine 0.2 (0.1-0.4) 0.24 (0.2-0.4) 0.17 (0.1-0.3) 0.14 (0.1-0.3) 0.13
(mg/mg)*
Modified Schwartz 749 (61-95.7) 73.1(61.2-96.9) 73.8 (60.1-86.7) 83.6(71.9-100.2) 0.41

eGFR (ml/min/1.73m?)

during post kidney transplantation follow up period

Estimate 95%ClI p-value
Model 1 ml/min/1.73m?
No metabolic acidosis ref ref ref ref
Metabolic acidosis -8.2 -12.0 -4 .4 <0.001
Time (years) -5.8 -8.8 -2.9 <0.001
Time? (years) 0.4 0.1 0.7 0.02
Model 2
No metabolic acidosis ref ref ref ref
Resolved metabolic acidosis -4.8 -9.6 -0.2 0.05
Unresolved metabolic acidosis -9.3 -13.2 -56 <0.001
Time (years) -5.9 -8.9 -3.0 <0.001
Time? (years) 0.4 0.1 0.7 0.02

Linear mixed-effects models with random intercepts and time functions. Time was
centered at baseline 3 months post-transplant. Both models were adjusted for age at
transplant (years), sex, race/ethnicity, cause of kidney failure, preemptive transplant (vs.
dialysis pre-transplant), and rejection (antibody or T-cell mediated).

Conclusions

> Among pediatric KTRs, metabolic acidosis was highly prevalent in the first year
post-transplantation and was associated with lower eGFR during follow-up that
was lower among KTRs with unresolved acidosis compared with resolved
acidosis.
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