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Non-critical urinary cadmium excretion as a risk factor
associated with tubular markers of early kidney injury in

Central Mexico

Niveles no-criticos de excrecién urinaria de cadmio como factor de
riesgo asociado con marcadores tubulares de dano renal temprano

en la region central de México

Dear Editor:

Cadmium (Cd) is an ubiquitous element in nature and high
levels of Cd exposure is considered arisk factor for renal injury;
however, their nephrotoxic effects at low-environmental
exposure levels are debated.’?

Cd accumulates in the proximal tubule renal cells where
inhibits the mitochondrial respiratory chain and this results
in mitochondrial dysfunction and free radical formation.>

Some of the urinary markers used to evaluate Cd
nephrotoxicity are N-acetyl-p-D-glucosaminidase (NAG),
al-microglobulin («1M), B2-microglobulin (B2M) and the
kidney injury molecule (KIM-1).* The aim of this study was
to search for the effects of urinary cadmium excretion on
markers of early renal injury in population living in suburban
communities in central Mexico.

The study was done in 7 communities located close to
Queretaro city in Central Mexico; farming and agricultu-
ral practices are common but these areas are rounded by
manufacturing activities. We evaluated 90 voluntary healthy
subjects (>20 years old), using a simple probabilistic sampling
procedure on every of the communities studied. Those with
current urinary tract infection, previous diagnosis of kidney
disease, liver disease, cancer, or other chronic disease, as well
as pregnant women were excluded.

A questionnaire was used to obtain information on per-
sonal health history, and risk factors to Cd exposure. Blood
pressure measurements were obtained with an aneroid sphyg-
momanometer after a 5min resting in sitting position, and
blood samples were taken after a fasting >8 h during the same
visit.

GFR was calculated with the CKD-Epi formula and spot
urine samples for albumin, al-microglobulin and cadmium
analysis were collected in cadmium-free containers. Albumin
and «1M were creatinine adjusted.

Cd measurements were done at the Department of Environ-
mental Toxicology Laboratory (San Luis Potosi Medical School);
and quantification was carried out with a Perkin-Elmer 3110
atomic absorption spectrometer.”

We categorized urinary Cd excretion in two groups
according to CdU excretion and multivariate analysis was per-
formed to identify risk factors for high Cd levels, albuminuria
and higher urinary «1IM. A p value <0.05 was considered as
statistically significant and data were analyzed using the SPSS
23.0 software.

The overall analysis included 90 adults with no antece-
dent of occupational exposure to Cd, 66.6% of all participants
were women and the mean age was 41 + 12 years; CdU median
levels were 0.37 +0.41 ng/gCr and few patients (n=3) had CdU
>1 ng/gCr.

Those subjects with CdU > 0.37 pg/gCr had higher levels of
alM (9.4+9 vs 3.2+ 4 ng/gCr, p=0.001) and albumin excretion
(13.1+24 vs 3.9+ 2.5 g/gCr, p=0.001). Those patients with hig-
her CdU excretion had a higher risk for «1M > 10 (OR 5.0, CI95
1.4-18.6, p=0.01) and micro-albuminuria (OR 20, CI95 1.0-39,
p=0.04).

In multivariate analysis, CdU was the most important risk
factor associated with higher a1M excretion and albuminuria
after adjustments for age, BMI, smoking status, blood pres-
sure, lead concentration and GFR.

In non-smoking subjects, those with CdU > 0.37 ug/gCr had
higher urinary excretion of «1M (7.5+7.2 vs 3.3+4.7 ng/gCr,
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p=0.002) and albumin (11.1+18 vs 3.9+2.5g/gCr, p=0.003);
CdU was associated with a higher risk for «1M > 10 pg/gCr (OR
4.1, CI95 1.1-19, p=0.03), and CdU was the most important
factor associated with higher a1M excretion.

This is the first study done in Mexico to evaluate the effects
of Cd on kidney injury markers such as albumin and «l1M,
and in this study we showed that in this population living in
central Mexico the non-critical levels of urinary Cd excretion
had an important effect on markers of tubular injury, though
association with low GFR was not found.

Cadmium levels in this study were just above to those
reported in other countries such as the United States
(media 0.26 pg/gCr), Spain (media 0.28 pg/gCr), or Korea (media
0.30 ug/gCr)®’; however, comparing the results with other stu-
dies that had shown nephrotoxicity associated to CdU, the
threshold reported for CdU is higher (0.8-1.0 ng/gCr),®° so
our finding is of interest because the CdU levels analyzed in
our study are in a range considered as non-nephrotoxic.

Tubular injury and urinary excretion of tubular injury
markers are the first clinical manifestations of Cd nephro-
toxicity, and some studies have found association between
urinary «1M and tubular atrophy, GFR decline, and higher
mortality; however its role in progressive kidney disease is
controversial.’®

Table 1 - Comparison of demographic and laboratory

characteristics according to CdU excretion.

Cd <0.37 (ng/gCr) Cd>37 (ng/gCr) p
n=64 n=26

Age (years) 40+12 43+14 NS
Females (%) 78 77 NS
Smokers (%) 12 27 0.04
BMI (kg/m?) 27.1+4.6 28.8+5.5 NS
SBP (mmHg) 112+14 122+20 0.003
DBP (mmHg) 7447 7848 0.007
o1M (g/gCr) 32444 9.449.8 0.000
AUE (g/gCr) 442 13.1+2.4 0.01
Pb 54+2.7 6.6+4.0 NS
Glucose (mg/dl) 92+9.3 92+9.8 NS
Urea (mg/dl) 28+6.6 28+8.8 NS
Creatinine (mg/dl) 0.86+0.17 0.83+0.18 NS
eGFR (ml/min) 82+18 85+23 NS
Uric acid (mg/dl) 43+1.3 46+1.7 NS

BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic
blood pressure; alM: al-microglobuline; AUE: albumin urinary
excretion; GFR: glomerular filtration rate.

Table 2 - Multivariate analysis of variables associated

with a1M and albumin urinary excretion.

alM AUE
B p B p
Age -0.172 0.02 Age -0.111 0.11
BMI —0.059 0.42 BMI 0.065 0.36
GFR —0.184 0.01 GFR —0.091 0.19
Glucose 0.094 0.20 Glucose —0.057 0.41
cdu 0.381 0.000 cdu 0.472 0.000

a1M: al-microglobuline; AUE: albumin urinary excretion; BMI: body
mass index; GFR: glomerular filtration rate.

Some limitations of this study are the small number of
patients, the high representation of women, the lack of Cd
environmental levels and of reliable epidemiological data
about the prevalence of low GFR in the communities studied.

In conclusion, our study shows that non-critical Cd excre-
tion is a risk factor associated with an increased excretion of
markers of tubular injury and further work need to be done
to test Cd as a possible toxin in the occurrence of CKD of
unknown etiology in Mexico (Tables 1-2).
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Inflamacién en hemodialisis y su correlacion con los indices
neutréfilos/linfocitos y plaquetas/linfocitos

Inflammation in hemodialysis and their correlation with
neutrophil-lymphocyte ratio and platelet- lymphocyte ratio

Sr. Director:

La enfermedad cardiovascular (CV) es la principal causa de
muerte en los pacientes en hemodialisis (HD)!, jugando un
papel crucial la inflamacién. La proteina C reactiva (PCR) y
la interleucina 6 (IL-6) se han relacionado con inflamacién,
malnutricién y aterosclerosis?.

Las plaquetas tienen accién en la hemostasia y tienen
efecto en inflamacién e inmunidad®, ya que interactdan
con el endotelio y células de la inmunidad innata y
adquirida.

En el dltimo lustro se han descrito como potenciales mar-
cadores de inflamacién el indice plaquetas/linfocitos (IPL) y
el indice neutréfilos/linfocitos (INL)*, este ultimo relacionado
ademaés con disfuncién endotelial sistémica®, ambos accesi-
bles en nuestro medio, aunque poco estudiado en el contexto
de inflamacién en HD.

Los objetivos del estudio fueron: 1) Comparar entre
81 pacientes en HD con inflamacién (determinada por
PCR>10mg/]) y 52 pacientes sin inflamacién (determinada
por PCR<10mg/1): hemoglobina (Hb), ancho de distribucién
eritrocitaria (red cell distribution width (RDW), conteo total de
linfocitos, conteo plaquetario total (CPT), volumen plaque-
tario medio (VPM), IPL e INL; 2) Analizar estos pardmetros
en pacientes con/sin diabetes mellitus tipo 2 (DM2) e infla-
macién; y 3) Determinar la correlacién entre IPL e INL con
biomarcadores conocidos de inflamacién y nutricién (PCR, IL-
6, transferrina, ferritina y albumina).

Posterior a la autorizacién del comité de ética e investiga-
cién, entre el 4 de enero al 30 de julio de 2016 se realizé en
el Instituto Mexicano del Seguro Social un estudio prospec-
tivo, transversal y analitico de pacientes en HD minimo de 3

meses, con edad de 18 a 79 afnos se realizé historia clinica y
toma de laboratorios. Se excluyeron pacientes infectados y/o
trombocitopénicos.

Para el andlisis estadistico se utiliz6 el programa spss® v.
20 en espaiol. Dependiendo de la distribucién de los datos
se utilizé la t de Student o la U de Mann-Whitney, ANOVA
o Kruskal-Wallis, Pearson o Spearman. Se realizd andlisis
de regresién lineal para analizar los factores independientes
incluidas con la presencia o no de inflamacién. Consideramos
una diferencia estadisticamente significativa cuando el valor
de p<0,05.

Se incluyeron en total 133 pacientes en HD, el 51,1%
del género masculino. El promedio de edad fue 45,86 +17,3
anos, con 45,4+38,4 meses en HD, indice de masa corpo-
ral (IMC) 23,9+5, Kt/V de 1,3+0,09. El 32% con DM2 y el
78,9% con hipertensién arterial. Las principales causas de
enfermedad renal terminal fueron: idiopatica (38,3%) y DM2
(32,3%).

El promedio de INL fue de 3,5 (rango: 0,28-61,8) y de IPL
173,35+ 98,5 (rango: 40,2-778,9).

Los pacientes con PCR>10mg/l presentaron IL-6 incre-
mentada (10,38 [rango: 6,8-13,8pg/ml] vs. 5,73 [rango:
3,3-8,1pg/ml]), RDW (15,9+2,2 vs. 14,7 +1,7%), leucocitos
totales (6,31+1,75 vs. 5,38+ 1,56 miles/ul), IPL (189,8 +114,4
vs. 149+61; p<0,05), INL 3,53 (rango: 0,3-28) vs. 2,41
(rango: 0,28-7,58) con p =0,005, neutréfilos totales (4+1,4 vs.
3,1+ 1,36 miles/pl; p=0,001).

Los linfocitos totales y la Hb resultaron comparativamente
menores en el grupo con inflamacién 1,48 +0,77 vs. 1,62 £ 0,93
miles/pl (p=0,52) y 9,7+2,2 vs. 10,3+ 2 (p=0,17), respectiva-
mente, el VPM y las plaquetas de igual forma sin diferencias
significativas.
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